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Hluiohestar  Town  Hall. — Tenders  for  wiring  this 
bulkling  must  be  sent  in  by  July  5th  to  the  Gas  Committee, 
Manchester. 

Antwoip. — An  electric  railway  between  Antwerp  and 
Brunels,  to  do  the  journey  in  35  minutes  each  way,  is  pro- 
poaed  to  be  carried  out  shortly. 

Titles. — A  good  title  for  a  play  depending  ui>on  a 
meiaage  by  telephone  would  be  "  Are  you  there  1 "  It 
would  be  equally  good  as  a  general  motto  for  the  "  N  ational," 
especially  the  "  query." 

Canbalton. — Tenders  are  asked  for  the  lighting  of 
Gsrshalton  with  gas,  oil,  or  othsr  illuminant,  at  per  lamp, 
ezcIusiTO  of  the  cost  of  columns  and  lanterns,  for  1"  months 
from  end  of  July.  Tenders  to  Mr.  J.  W.  Manley,  clerk,  by 
July  6. 

Keotiio  Traotion  in  B«lffiiuii. — An  electric  over- 
head conductor  railway  is  thought  of  from  Place  liouppe 
to  La  Petite  Espinette.  The  Tbomson-Houaton  syalem 
have  the  matter  in  hand.  The  present  traction  is  by  ateam 
engines. 

Varlay  Tostlmonial. — The  meeting  called  for  to-day 
(Friday),  at  4  p.m.,  with  reference  to  the  proposed  Varley 
testimonial,  will  be  held  in  No.  i  room,  Westminster  Palace 
Hotel,  instead  of  at  the  offices  of  the  Institution  of  Electrical 
Engineers. 

■leotrio  CraneB. — Besides  the  contract  for  two  elec- 
trical cranes  for  the  Southampton  Harbour  Board,  Uessrs, 
J.  G.  Statter  and  Co.  have  recently  secured  the  order  for 
three  33-uiiit  dynamos  at  Lord  Rothschild's  installation  at 
Tring  Park. 

Altemftte-Cnrrent  Dynamos. — Messrs.  Mather  and 
Piatt  have  sent  ub  their  catalogue  of  alternate- current 
dynamos,  showing  machines  both  with  directrdriven  exciter 
and  separately  excited.  They  are  for  1,000  to  3,000  volts, 
and  from  16  up  to  300  amperes. 

Gnlldhall. — At  the  meeting  of  the  Commissioners  of 
Sewers  on  Tuesday,  on  the  motion  of  Mr.  Graham  King, 
seconded  by  Mr.  Williamson,  it  was  referred  to  the  engi- 
neer to  submit  to  the  Court  the  cost  of  lighting  the  Court- 
room and  ofiices  by  means  of  electricity. 

SpanlBb  TeleffraphH. — The  Direct  Spanish  Telegraph 
Company,  Limited,  state  that  the  Spanish  inland  telegraphic 
system,  which  baa  been  stopped  since  the  20tb  nit,,  is  now 
working,  and  they  have  direct  communication  with  Madrid 
and  all  parte  of  Spain  by  their  Bilbao  cable. 

Hove. — Beferring  to  the  inactivity  of  the  special  com- 
mittee appointed  to  consider  the  subject  of  electric  lighting 
at  Hove,  a  member  of  the  Council  (Mr.  Usher  Robins) 
suggested  at  a  meeting  last  week  that  the  committee  shall 
be  renamed  the  "  Electric  Darkness  Committee." 

Utluuioda  Calls. — A  considerable  number  of  road-cars 
have  now  been  fitted  with  lithanode  battorj  lamps.     A 


type  of  solid  accumulator  which  we  described  ntna 
months  ago  is  being  develo^ied,  and  is  likely,  we  think,  to 
tender  considerable  service  in  accumulator  tractimi. 

Southampton. — A  letter  was  read  at  the  Southampttm 
Town  Council  meeting  last  week  from  Mr.  J.  T.  HamUton, 
secretary  of  the  Southampton  Electric  Light  and  Power 
Company,  offering  to  supply  electric  power  for  lighting  the 
municipal  ofGcee  and  other  public  buildings.  This  waa 
referred  to  the  Estates  Committee. 

Oontral  Xleetrio  Railway. — Lord  Morley'a  Com- 
mittee of  the  House  of  Lords  last  Friday  passed  the  Bill 
[KOmoted  by  the  Central  London  Railway  Company  em- 
powering them  to  extend  their  authorised  system  from  the 
Mansion  House  to  Liverpool-street  Station.  Tim  KU  has 
now  been  sanctioned  by  both  Houses. 

Converaaslone. — The  arnvtrsatioiu  of  the  Institution, 
it  will  be  remembered,  takes  place  to-night  (Friday),  and  a 
large  meeting  may  be  expected.  In  view  of  the  limited 
amount  of  cloak-room  at  the  Royal  Institute  of  Paintws  in 
Water  Colours,  it  would  be  desirable  if  visitors  were  to  use 
soft  hats  or  oiiera  hats  on  the  occasion. 

Hnddersfield. — The  Local  Government  Board  have 
sanctioned  the  borrowing  of  £12,000  for  buildings  in 
connection  with  electric  lighting,  and  £38,000  for  general 
purposes  in  connection  with  electric  lighting,  the  tomw 
to  be  repaid  tn  30  years,  the  latter  in  15  ymra.  It  has 
been  decided  to  insure  the  tramway  boilers. 

Gnlldford. — At  last  meeting  of  the  Guildford  Town 
Council,  the  town  clerk  stated  that  he  had  received  a  letter 
from  Mr.  J.  N.  Shoolbred,  enclosing  bis  report  on  the 
electric  lighting  of  the  town.  It  was  agreed  to  read  the 
report  in  committee  at  the  conclusion  of  the  general 
business,  and  then  to  refer  it  to  the  Electric  Light  Com- 
mittee. 

The  Eleotlon. — The  Postmaster-General  has  issued 
notices  warning  telegraph  operators  not  to  approach 
candidates  with  references  to  their  grievances,  and  for- 
bidding meetings  held  without  notice  to  the  department,  or 
without  official  reporter.  The  telegraphisU  greatly  object 
to  this  action  as  curtailing  their  privileges  as  holders  of  the 
franchise. 

Paignton. — Two  tenders  were  received  at  the  last 
meeting  of  the  Paignton  I^ocal  Board  for  keeping  the  electric 
bells  connecting  the  police  station  with  the  fire  stations  in 
order  for  12  months.  Mr.  John  Toby  tendered  for  £12.  12b., 
with  certain  piices  for  new  materials  ;  Messrs.  McCormack 
tendered  for  £14.  The  matter  was  referred  to  the  same 
committee  as  dealt  with  the  fire  brigade  question,  being 
found  somewhat  complicated. 

Eleotioneeiing  I^mpB. — Colcnel  Wyndham  Murray 
has  been  furnished  with  a  portable  electric  handlamp  for 
carriage  use  or  for  lecture  purposes,  made  by  the  Lithanode 
Comjtany.  The  lamp,  which  is  handsomely  mounted,  is 
provided  with  two  socket  contacts,  so  that  the  light  is  given 
either  generally  or  cast  downwards  with  the  glare  guaniod 
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from  the  speaker's  eyes.    It  is  very  useful  form  of  electric 
haiidlamp, 

Mldcet  Are  Lainpfl. — We  have  recently  carried  out 
some  testa  with  the  well-namod  "  Midget "  arc  lamp.  It 
talus  five  to  six  amperes  at  40  to  45  volts,  giving  about 
200  c.p.,  and  for  interior  work  is  an  admirable  arc  lamp. 
It  burns  noiselessly  and  steadily,  and  the  amall  opal  globe 
with  which  it  is  provided  allows  it  to  give  a  very  soft  and 
pleasant,  though  brilliant,  light. 

Sl«etrio  Pnmidnff  Plant.  —  Messrs.  Ernest  Scott 
and  HouDtain  have  just  completed  a  large  electric  pumping 
plant  to  the  order  of  Messrs.  G.  B.  and  T.  E,  Foreter  for 
ITorth  Seaton  Colliery.  These  pumps  are  claimed  to  be 
the  largest  electric  pumps  that  have  up  to  the  present  been 
made.  We  hope  to  be  able  to  give  full  details  wheu  the 
installation  is  at  work  at  the  colliery. 

Bonmemoath. — Notice  was  received  by  the  Bourne- 
mouth Town  Council  at  their  last  meeting  from  the  Bourne- 
mouth and  District  Electric  Supply  Company  of  their 
intenUon  to  lay  underground  mains  along  several  principal 
roads,  and  it  was  resolved  that  consent  be  given  subject  to 
the  company  depositing  plans  drawn  to  a  proper  scale,  and 
snbject  to  the  approval  of  the  surveyor. 

Uaotrio  SalUuBT  Qiff.— H.  Smith,  Esq.,  of  Stile  Hal^ 
Chiswiek,  has  had  an  electric  sailing  gig  constructed  for  use 
on  the  Norfolk  Broads.  The  boat  is  built  of  teak,  and  runs 
at  6J  miles  an  hour,  being  fitted  with  electric  motor  driven 
by  E.P.S.  celts  placed  below  the  wator-line.  The  boat  can 
be  rowed,  sailed,  or  electrically  propelled  at  pleasure, 
accommodating  six  persons  comfortably. 

Altamators  In  Parallfll. — With  reference  to  our 
note  on  parallel  running  of  altornators,  we  are  informed 
that  at  the  Bournemouth  central  station  the  Mordey 
alternators  have  been  run  in  parallel  as  required  for 
nearly  three  years — it  is,  indeed,  the  only  possible  way 
for  titem  to  run,  as  there  is  only  one  main  into  the 
town.  The  machines  are  two  of  37  units  and  three  of 
75  units,  driven  by  Brush  engines. 

FuM  Wlr«B. — Mr.  Ghas.  Wirt,  who  has  devised  some 
good  forms  of  fuses,  says  the  two  following  rules,  the 
result  of  much  practical  experience,  if  adopted,  would  save 
much  hesitation  and  confusion  :  (1)  The  length  of  any  fuse 
•hould  be  not  less  than  liO  times  its  diameter ;  (2)  the 
length  of  any  fuse  should  be  not  less  than  lin.  for  every 
100  volts  on  the  circuit  in  which  it  is  used.  The  lengths 
apply  to  the  fuse  wire  proper,  occlusive  of  torroinals. 

Personal. —Prof.  Francis  B.  Crocker,  president  of  the 
New  York  Electrical  Society,  is  now  on  a  visit  to  Eng- 
land. I'rof.  Crocker  holds  the  chair  of  electrical  engineer- 
ing at  Columbia  College,  lie  is  one  of  the  joint  inventors 
of  the  Crocker- W he oier  motor,  which  has  met  with  the 
greatost  success  of  any  small  motor,  over  100,000  having 
been  put  in  use  in  America.  I'rof.  Crocker  is  a  young 
man,  and  a  prominent  otticial  in  many  electrical  organisa- 
tions in  the  Sutcs. 

Elsotrto  Cart. — The  Ward  Electrical  Car  Comi>any 
have  a  brand-new  electric  cart  constiuctod  which  will  be 
sent  out  for  use  on  the  streets  shortly.  The  cart,  being 
electric  and  very  much  of  a,  novelty,  will  be  used  for 
advertising  purposes — and,  if  wo  are  not  misinformed,  by  a 
certain  e«tablishmoiit  whose  electricity  is  mostly  llannel. 
Such  Bi'u  the  virtues  at  anything  electric.  The  Word 
Company,  by  the  wjy,  hivo  jiiat  Uken  new  premine^i  at 
7'i,  Victoi ia-slrect,  and  the  electric  omnibuses  are  promised 
as  tttill  coining;  shoitly. 

Ferranti  Bleters. — The  demand  for  small  electric 
motois  id  now  r.t{)idly  increasing,  and  ocdcrs  received  fur 
metun  show  a  cousiderablo  proportion   of  five- 
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ampere  instmmenta,  a  size  Messrs.  Ferranti  have  recently 
commenced  to  make.  This  demand  for  small  sizes  seems 
to  indicato  that  the  number  of  small  consumers  ia  on  the 
increase — ^a  gratifying  sign  which  supply  companies  will  be 
glad  enough  to  noto,  and  will  soon  feel  in  their  tead 
diagrams.  In  this  kind  of  business  as  well  as  with  the 
baker,  "  It's  the  penny  loaf  that  pays." 

Uanoheatar  Art  aalleir-  —  The  Maochester  Art 
Gallery  Committee  invito  suggestions  and  tenders  from 
electrical  engineers  as  to  the  beat  method  of  illuminating 
the  entrance  hall  at  the  Art  Gallery,  Moseley- street ;  also 
for  the  lightmg  of  the  two  new  galleries  with  incandescent 
lamps  similar  to  the  systom  now  in  use  at  the  present 
galleries.  The  various  lights  in  entrance  ball  and  two  new 
galleries  to  be  supplied  from  the  present  dynamos.  Further 
particulars  will  be  supplied  by  the  city  surveyor.  Town 
Hall,  Manchester.  Tenders  to  be  delivered  at  above  ofiice 
by  July  7. 

Board  of  Trade  Unit.— The  statement  having  been 
copied  all  over  the  world  that  the  British  Board  of  Trade 
had  detormined  to  call  their  unit  of  electrical  power(i,(KK) 
watts  for  one  hour)  the  "  kelvin,"  it  is  evidently  necessary 
again  to  call  attention  to  the  fact  that  this  proposed  name 
has  been  abandoned  by  personal  request  of  Lord  Kelvin. 
The  choice  still  seems  to  lie  between  the  words  "  Board  of 
Trade  unit,"  the  simple  "  supply  unit " — suggested  by  Loid 
Kelvin  as  an  altornative — and  the  more  scientific  "  kilo- 
watt-hour." The  latter  is  certainly  to  be  preferred  for 
technical  use. 

Stmok  by  Ughtnlnar, — M.  Boons  gives  an  account 
in  the  Belgian  medical  Ilidldin  of  two  young  women  who 
were  struck  by  lightning  on  July  27,  1891,  at  Nalinnes, 
Namur,  during  a  violent  storm.  They  were  taken  to  the 
village  doctor,  who  treated  them  continuously  for  two 
hours,  when  signs  of  returning  life  were  seen,  and  at  three 
o'clock  next  morning  consciousness  of  both  returned,  one 
being  soon  well,  but  the  other  being  left  with  a  profound 
sciatica.  Her  tongue  was  also  paralysed  for  two  months, 
but  both  eventually  recovered.  The  moral  which  M.  Boeni 
justly  emphasises  is  that  efforts  to  revive  those  struck  by 
lightning  should  not  too  soon  be  given  up,  as  conlinuoui 
attempts  to  restore  res{>iration  during  several  hours  msy 
result  in  restitution  of  life. 

Telephone  v.  Telegraph. — No  wonder  the  Govern- 
ment Post  Office  is  getting  fearful  that  the  sprewf  of 
telephony  may  interfere  with  its  telegraph  business,  ^o 
wonder  they  have  decided  to  take  the  matter  into  their 
hands — the  question  was  certeinly  getting  serious.  Major 
Flood  Page,  at  the  deputation  to  the  Board  of  Trade,  said 
that  the  telephone  companies  in  Great  Briteiii  hod  distri- 
buted last  year  160  million  messages,  against  a  total  of  66 
mtlliona  by  the  Post  Ottice.  We  see  that  a  joumalUt,  Id- 
Jean  Martin,  of  the  College  of  Preceptors,  advertises  he 
will  telephone  in  French  a  message  of  about  400  words  for 
a  guinea,  the  cbarge  for  which  under  old  conditions  by 
telegraph  would  have  been  GCs.,  and  he  evidently  makes  i 
good  profit  for  the  French  and  shorthand  part  of  it.  Th« 
"  tclopham  "  will  cut  out  the  "  telegram." 

Wales.— An  installation  of  electric  light  has  been  intro- 
duced at  The  tjiiinta,  a  well  -  known  estebtishment  ii 
Weston  Khyn,  North  Wales.  The  engine  and  dynamo 
are  laid  in  the  cngiiiC'Shed  near  the  offices,  the  building 
hiivitig  been  rearranged  fur  the  purpose.  The  installation 
hati  been  CiLrtied  out  by  Itlesars.  B.  Ysrity  and  Sons,  London, 
the  dynamo  being  of  the  El  we  11- Parker  type,  driven  by  i 
^faiaball  S-h.p.  vertical  engine,  with  boiler,  the  whole 
being  laid  on  thick  beds  of  concrete.  Cables  are  laid 
U)  -supply  light  in  the  huusc,  conservatory,  the  offices,  and 
the  stables.     The  number  of  lamps  fixed  is  134,  eight  and 
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16  cp,  Tbe  Initallation  includoB  a  elorege  bftUory  of 
R3  cfjti.  Tbe  tgont,  Mr.  W.  E.  Frith,  iiiporintencled  tbo 
work.  The  inBUlktioii  ik  llie  Tirtt  iit  thi«  neighlwurhuod 
on  so  large  n  Bcnle,  ftnd  there  is  no  doubt  that  others  in  tbe 
neighbourhood  wit)  follow  iho  oxnin|>lc. 

Bradford  Tramways.— Our  reader*  will  be  glad  to 
bear  tiiat  tho  cxjicriiuotiU  undort^kon  by  Moesn;.  F.Mton 
nnd  Andomon,  in  conjiinctioii  with  Mr.  M.  Holroyd  Smllh, 
on  bobnli  of  tbe  Bradford  OcirjKiratinii,  U>  demon&trfttfl  the 
elGciODcy  of  electric  energy  in  propelling  tramcars  up  ttaep 
hills,  luv«  been  brought  to  %  succesflfiil  eoncltulon,  nnd 
Bmngoments  are  now  being  raaiio  for  the  conttruction  and 
eijuijimeiit  ol  two  roilce  of  line  where  the  iivcni^^G  me  in 
tbo  total  length  is  I  in  24,  tbe  roud  in  many  places  being 
lu  stoop  as  I  in  133.  Tbe  Corporation  has  con&entad  to 
allow  tli«  tomporary  overhead  conductors  used  for  the 
domoiutntJon  to  reraain  in  i)MilJon  for  another  fortnight, 
in  ord«r  that  gentlemen  from  other  towns  intei-est^d  in 
tramways  may  witness  tho  running  of  the  csr,  Anyone 
desiring  pertonnlly  to  inspect  the  tramcar  and  its  working 
can  obtain  the  neaenary  permission  on  application  to  tbe 
London  office  of  Messrs.  Easton  and  Anderson,  Limited, 
3,  Whitehall  piiico. 

Lembore  EKhibition. — An  international  exhibition 
of  building  materials  will  lie  opened  nt  Lombcrg,  under  tbe 
auspices  of  His  Excellency  the  Uovemor  of  Oalicia,  on  tho 
:!Oih  AugnRt  and  closed  on  the  20tli  Septomhcr,  1892.  It 
will  comprise  all  the  materials  falling  witliin  the  province 
of  the  architectural  line,  a*  stono,  bricks,  marble,  cement, 
lime,  timber  and  iron,  lockaroitb's  work,  forgoi)  goods, 
metals  employed  in  arcbitocture,  roofs,  carpenter's  work, 
glass,  aspbalte,  watorproofi,  [uintK,  Ucf^uert,  varnish,  paper 
hangings,  tapestry,  water  supplies,  pnmping  apparatus, 
balbingcontrirances,  ventilators,  ligbtiikg  materials,  sewara, 
lifts,  arrange munK  (or  tho  oxtin};ui«hi(>K  of  Rre,  house 
telegraphs,  telephones,  sjiecL.il  urrstigemcnts  cbictly  of  a 
hygienic  nature.  Tbo  executive  commiti>«e  meets  at  Lem- 
berg.  A  special  jury  will  allot  medals  to  tbe  exhibitors, 
which  will  he  put  to  tbe  dis()oial  of  the  committee  by  the 
Austixi- Hungarian  Government.  Foreign  parties  interested 
in  this  exhibition  and  reqiiiritig  information  are  roquestml 
to  apply  without  delay  to  Mr.  Arthur  Oubeii,  at  Prague, 
Karolinenthal,  the  delegate  appointed  for  abroad,  who  is 
also  ready  U|>od  ro^iuost  to  charge  himtell  with  the  repre- 
sontatioQ  of  tlic  foreign  exhibitors  for  the  term  of  the  exhi- 
bition. 

Telegraphs  BUI. — In  the  Mouse  of  Loixls  on  Thursday, 
tho  23rd  nit.,  tho  Hon»e  went  into  committee  on  tbe  Tele 
graphs  Bill  An  amendment  by  Viscount  Midioton  was 
rejeetet).  Lord  Bulfuur  of  Burlei;;h  moved  an  amend- 
ment on  Clause  6  preserving  the  juris'Iiction  of  the  Oom- 
miuionon  of  Sewen  in  the  City  of  London,  iikI  obvialitig 
the  (tosaibility  of  there  being  any  dilTerence  between  tbe 
local  authority  exercising  the  powers  under  the  Bill  and 
the  local  authority  whose  eoneent  was  necessary  uiuler  the 
Klectric  Li);hting  Act,  1803,  The  amendment  was  agreed 
to,  and  tho  Bill  putsod  through  committee  without 
further  amendment.  In  the  House  of  Commons,  on 
Monday,  on  tbe  order  for  the  consideration  of  the  Lords 
amendment  to  this  Bill,  Sir  J.  Lubbock  said  that  this  Bill 
had  been  very  rapidly  jtasaed  through  iu  stages  in  that 
Uouso.  It  in  some  i-espects  affected  the  powers  of  tbe 
London  County  Council,  which,  however,  had  bad  no 
opportunity  of  oonsiduring  it.  The  vice  chairman  ol  the 
Council,  on  behalf,  as  he  understood,  of  the  Parliamentary 
Committee,  objected  to  the  measure.  At  tbo  eamo  time, 
he  did  not  feci  justified  in  endeavouring  to  throw  out  tbe 
Bill,  btil  be  bo|)od  that  in  future  meuuroe  atTecting  London 
a  longer  time  would  be  allowed  for  cotuidcration.    Mr. 
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Piekeragill  objected,  but  on  divisioii  the  Lords' amendments 
were  agreed  to. 

Sleotrio  Trioyole*.— Tbe  desires  of  those  cycliste  of 
the  'fc/iz  far  nientc  type,  who  wish  electricity  to  do  for  them 
what  other  and  more  vigorous  (if  more  boated)  devotees  do 
with  their  legs,  must  have  received  a  rude  shock  last  weok 
in  the  <itiEappearanee  from  the  scene  of  the  Vaitgban-Sherrin  ' 
battery  and  motor.  Described  by  nearly  every  i>aper  iaV 
London,  and  favourably  reported  on  by  no  lees  an  authority 
than  Prof.  S.  P.  Thompaoit,  this  iron-manganese  battery 
and  sjMicial  motor  yet  does  not  seem  to  bavo  sufficient 
solid  qualities  of  efficiency  and  economy  behind  it  to 
make  it  go — or  rather  to  make  tbe  tricycle  go — for 
the  battery  syndicate  iUelf  is  gone— voluntarily  wound 
up  by  the  sharobolders.  Alas  for  our  hopes — and  we 
were  promised  a  trip  up  tbo  river  in  a  primary  battery 
launch  driven  on  this  plan  T  The  cyclists  must  evidently 
wait :  and  when  electricity  is  applied  to  this  woudei'ful 
modern  machine — the  cycle — it  nhould  be  rather  in  a  kind 
of  Ward  Leonird  arrangement,  by  which  the  cyclists  should 
work  calmly  always  at  tho  same  speed,  and  the  torque  and' 
speed  of  machine  should  vary  at  the  motor.  This,  and  n 
the  actual  carrying  of  a  battery  to  do  all  the  work,  migh' 
lie  working  in  tbo  direction  of  greatest  usefulnoM. 

Society  of  Arts.  —  One  of  the  scientifically  social 
events  of  the  year  is  always  the  antr^isasiinr  of  the 
Society  ol  ArU.  when  profeiloni,  celebritictt,  and  their 
wives  and  relations  meet  in  almost  ideal  surroundings  to 
exchange  compliments,  listen  to  tho  music,  and  inspect  thi 
treasures  of  art  and  science  at  the  national  museum  of 
Great  Britain.  Wednesday's  function  was  no  exception  to 
tbe  universally  successful  gathorings  of  tho  society,  and 
for  hours  distinguished  throngs  were  received  by  Sir  Philip 
CunlifTc  Owen  (in  the  absence  of  Sir  Richard  Webster), 
wandered  round  thegalleriei,1iiituni>dtothoKoy;il  Engineara' 
band,  tbe  exquisite  singing  and  playing  of  the  Meistersingers,' 
or  promenade<i  on  the  grass  in  the  quadrangle  to  tbe  accom 
panimenl  of  music  by  the  Scots'  Guards,  electric  light,  and 
brilliantcostumes.  Amongstelectrical  celebrities  present  wera 
IVof.  S.  P.  Tliomjwon.  Prof.  Perry,  -Mr.  J.  W.  Swan.  Mr.' 
Osrckc,  Mr.  Ferranli.  Mr.  Kapp,  Mr.  Webb,  and  a  laf] 
number  of  otbeis,  bearers  of  well-known  names,  There 
were  also  {>nc«ont  Lord  Stanley,  Sir  11.  Doidton, 
Prof.  Oewey,  an<l  the  members  of  the  council. 
Tbe  whole  of  the  courts  and  corridors  of  the  ground 
floors  were  open,  together  with  the  f^llorios  con- 
taining the  Ra{disel  cartoons,  the  8heei>sluinks  collection, 
the  William  Smith  collection  of  water-colour  draw]n;;8,  tbe 
Dyoe  and  Forsler  pictures,  and  the  Chuntrey  Be<iuest,  all 
brilliantly  illuminated  by  the  electric  light,  making  a  recep- 
tion scene  that  is  not  easily  forgotten.  ■ 

Olover's  Cables.— Messrs.  Walter  T.  Glover  and  Co.,f 
tho  well  known  cable  man  ufacturen  of  Salford,  certainly 
are  determined  to  advance  with  tbe  times.  We  see  it  in 
every  sign.  No  sooner  do  we  hear  of  a  patent  steel  llexihie 
piping,  than  tbe  lirm  use  it  for  covering  cables;  no  sooner 
do  we  require  anti-induction  wires  than  they  bring  them 
out — flexiblos,  concen tries,  high  insulation,  wateqiroof 
insulation,  cables  for  central  stations,  bouses,  ships,  and 
mines — all  are  brought  forward  with  just  that  amount  of 
detail  that  installing  enginoeis  xhotild  bo  able  to 
find  exactly  what  they  require.  And  now  they  have 
brought  out  their  catalogue  on  a  new  plan,  so  that 
requiremenu  shall  be  still  easier  to  find.  We  much 
admire  the  ingenious  way  in  which  details  and  par 
tioulars  of  all  kinds  are  given  in  such  convenient  com' 
pass — and  the  book  is  made  up  to  be  a  really  bandsom< 
work  insteoil  of  a  mote  dry  G«t*logiia>  There  is  a  finger* 
index  cut  into  the  leaves  to  turn  up  any  detail  you  want,  at 
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ooeo,  ftad,  &bove  al),  Uio  rofuroncu  riiiuibus  lure  now  all 
ftrrauged  on  i  capiul  pUii.  tu  aueb  a  manner  Lh^t  tbey 
reiUlf  doacribo  wbal  thef  atand  lor.  For  instance,  you  want  a 
>*/„  voJcaoiMtd  rubber  cable  tor  2.000  volu,  700  to  100 
megobinf  |iar  nul«.  You  find  lhi>  iti  cIbm  66,  and  you  wire 
(or  a  mile  of  "No.  103166" -nothing  couLd  be  simpler. 
A  number  o(  now  and  useful  tables  are  added,  making  it 
quite  A  useful  work  of  roferoneo.  Wo  advise  every  elec- 
trical en^iieer  to  procure  a  copf  of  Glover's  cstaloi^iie. 

Eleotrlo  Cranes.— I'be  Works  Committee  of  tbe 
SoutbatDpton  Tovn  Council  rej>ortcd  in  regard  to  tenders 
ou  uEueiHlwl  ile>i^na  tor  electric  oranea  tbat  tbey  bad 
received  tbe  following  Uiiders  for  tbe  supply  of  Iwo  electric 
cranes : 

Two       Accessories,      ^  ^ 
oiviMS.       mains,  etc. 
Keya' Electric  Company...  £2,700    ...  £l,17ft     ...  £3.875 

Orompton  ud  Co. 3,309     ...        3S4     ...     .1.443 

SUttM-andCo 3,150    ...        237     ...     2.3«7 

Meaart.  Statler  tod  Co.'a  tender  was  recommended  (or 
acceptance.  Tbe  surveyor.  Mr,  J.  0.  Poole,  reporud  that 
the  estimated  cost  of  Etrengthcoing  the  quay  to  toko  the 
proposed  gantrys  and  c tunes  was  £66 D.  Councillor 
Bone  moved  the  adoption  of  tbe  report,  and  said 
tbat  tbe  result  of  the  visit  of  tbe  deputation  to  Ham- 
burg sbow«d  that  tbe  Hamburg  electric  cninu:i  wvic 
mucb  superior  to  those  ibey  propoted  to  have  on  the 
(uer.  UflMR.  Sutter's  was  tbe  lowest  tender,  as  on  a 
former  occaiioa.  Tbe  clones  were  to  bo  made  by  an 
English  firm.  Tbe  Coqionklion  would  Itave  to  K{i«nil  £600 
in  strea0heniiig  the  quuy.  Ulie  junior  bailiff,  as  one  of 
tbe  deputation  wbtch  went  to  Hamburg,  seconded,  and 
said  that  it  was  a  happy  oonsummalioii  of  what  they  bwl 
in  hand  since  November,  1889.  He  believed  tbat  tbey 
had  taken  a  step  in  the  right  direction,  and  when  they  had 
the  cnuMS  in  six  months'  time  tbe  Harbour  Bnard  would 
be  the  first  persons  iu  the  kingdom  to  use  electric  cranes 
on  their  prsmtses.  Now  that  the  railway  company  bud 
potMeuion  of  the  dock*,  he  hoped  tlttl  tbey  too  would  see 
that  it  would  be  policy  on  tbeir  part  to  follow  on  tbe  same 
linos.    The  report  waa  unanimously  adoj)t«<l. 

sup  Struok  by  Ugbtnlnr. — Tbe  foUowin;;  detailed 
account  of  tbe  effect  of    li>;blning  on   a  ship's  compass 
cently  is  extremely  interestinK,  and  is  {irobably  almost 
niqofl :  "  Captain  Woodcock  is  master  of  the  '  Capella.'  a 
■I  steamer  of  3,036  tom  net  register,  having  two  masts, 
the  lower  maste  being  of  iron,  tbe  top  mastsof  wood.    The 
r  ateel  wire  rigging  (served  over)  is  carried  to  within  about 
■Sft.  ol  the  trucks,  but  there  is  no  s]Mcial  lightning  con- 
ductor fitted.     Captain  Wooitcock  reports  the  following 
incident  on  May  16,  in  latitude  2812  N..  longitude  '0T>0 
K :  *  Tbe  morning  was  Kjually,  with  ruin,  ai>d  thunder,  and 
^Ugbtning.     About  balf-pastseventbestormseeme'l  to  have 
lover.andtlMwesitberahowsdsignBof  clearing  up.  when, 
after  ftoonsiderabls  interval,  there  wm  a  very  vivid  tlish  of 
lightninf;,  aocompanied  by  a  violent  exfilosion  by  the  niil, 
near  tbe  starboan)  fore  rigging,  which  scemod  as  if  some- 
tthing  bad  exploded  and  scettersd  aparka  and  fire  over  tbe 
ftiiip.     The  foretopnaat  was  splintered  new  tbe  spire, 
kisd  eone  eervloe  torn  oil  lb*  topgalbuit  backsUy.     The 
shook   also   affected   the   conpaaaes;   tbat  on  tbe  upper 
bridge  was  deHeeted  from  N.  72  W.  to  N.  4»  W,  and 
i^Kmained  (or  a  abort  time  tbat  way.    Tbe  wbeelhtxise  com- 
vrhieb  bad  previously  shown  W.N.W.  now  sbowoil 
E.S.E,  and    tbe  comjiass  on  the  |iooji  wo*  consiilerabty 
,  albcted  also.     After  trying  another  oomgiuss  card  iu  the 
rbeelbouse.  found  tbe  oanl  was  not  affected,  but  tbe  shook 
Iml  »ii»>«^  thv  magnetism  of  tbe  ihip  an  much  Llut  it 
I*  aril.     The  wsalerly  deviatioii  of  Uw  upper 


bri<)ge  compass  n-us  later  uii  found  to  be  increased  Meg.  W. 
to  19de^.  W.  on  tbe  course  steered  (N.  72deg.  W.).  At 
4  p.m.  swung  theship  completely  round, and  found  tbcerrora 
of  the  compiuwes  very  much  alturetl ;  tbe  deviation  on 
the  north  wsh  altered  from  6deg.  W.  to  27deg.  W,  Itwks 
found  ufter  tbe  ship  wus  tui'iiod  round  that  the  wheal- 
bouse  comiMss  h^d  regained  some  of  its  original  powor,  u 
the  north  point  ugaiu  i>oiiited  somewhere  towards  the 
north.  Since  the  occuirenoe  the  compasses  have  never 
regained  their  original  errors,  and  tbe  magnets  havo  bad 
to  1)0  moved  and  some  rovorsod,  to  reduce  the  errors  and 
make  tbum  eonior  to  be  a|>plied.'" 

Overhead  Wires.— On  Wednesday  afternoon,  Mr. 
Courtenay  Boyle,  on  behalf  of  the  Board  of  Trade,  received 
a.  doputiition  from  the  Electrical  Section  of  tbe  London 
Chamber  of  Cuniraeite  with  reference  to  pro powd  alterations 
in  the  clauses  of  the  Overhead  Wires  Bill.  The  deputation 
wu  introduced  by  Sir  Vincent  Barrington.  Major  Flood 
Pa^e  explained  that  the  Electrical  Section  bad  several  ohjoc- 
tions  to  make  to  certain  clauses  of  the  Pill  for  the  benctit 
of  the  telephone  industry,  which  be  hoped  would  be  taken 
into  contidention  by  the  Board.  Mr.  Courtenay  Boyle 
said  that  it  was  a  little  out  of  order  to  receive 
deputations  after  jiiiblic  discussion  had  taken  place, 
lint  aa  tbe  question  was  still  open  tbe  Board  liad  agreed 
to  consider,  and  had  already  embodied,  alterations 
which  would  cover  many  of  the  objections.  The  clauses 
were  then  cone  into  Herintim.  Tbe  chief  altemtioru  era 
hodieil  wei-e  that  tbe  oompaniea  should  mark  route*  o( 
wires  and  [msitions  on  a  nap,  Sfiin.  to  tbe  mile,  supptied 
by  the  County  Council,  six  months  being  allowed  instead 
of  thiee ;  new  wires  were  to  he  marked  one  month  after 
running  instead  of  14  days  beforehand — a  great  concession; 
clause  3,  with  reference  to  previous  ooneent  for  fixing 
poles,  is  taken  out  altogether;  6fL  fa  to  be  the  height 
above  roofs  instead  of  7ft.,  and  the  clause  is  to  refer  to  future 
wireitonly;  the  limit  of  140  yards  span  i«  altered  to  no  limit, 
provided  consent  of  Council  and  local  authority  be  olnained  ; 
the  clause  with  reference  to  angle  of  crossing  of  street 
comce  out ;  modilications  of  the  factor  of  safety  clauM  are 
allowed;  tbe  wind  pressure  calculated  for  to  he  S.'ilb,  per 
square  foot  instead  of  Mh. ;  tbe  oomjuiny  owning  tbe 
sU|)port  is  to  be  mponsiblo  for  wires  and  attachmeute  to 
that  support;  clause  11  is  struck  out;  the  clause  with 
reforonco  to  weight  and  diameter  of  wire  is  aJtorixl  bo  read 
that  the  wire  vhall  not  exceed  lib.  per  lineal  foot,  instead  o( 
yard,  and  no  limitation  is  given  as  to  diameter ;  theclauio  rv 
prevention  of  oxitlation  of  support  is  suitably  modified ; 
tbe  clauftO  about  connection  to  earth  b  struck  out; 
clause  19,  with  reference  to  disused  supporta,  reada 
that  no  support  is  to  bo  left  after  it  has  oeaaed 
to  be  of  use  "  unlets  tbe  company  intend  to  put  H 
into  UM  again " — an  enormous  difference  to  the  com- 
[nny.  The  chief  objection,  however,  was  to  the  right 
of  oompnlfory  access  to  hotues  by  inspectors,  &fiijor  Flood 
Page  said  that  wayleaves  were  difficult  enough  to  obtain 
now,  and  if  a  wayloave  carried  compulsory  power  to  inspect, 
householders  would  simply  refuse  to  grant  wayleavea  at 
all.  and  the  telephone  industry  would  enormously  suffer. 
The  danger  wax  problematical— out  of  700,000  accidents 
otdy  two  had  Iwen  traced  to  overhead  wires.  He  ui^ad 
tbat  the  companies  should  only  be  asked  to  do  their  beat 
to  obtsin  leave  of  access.  Mr.  Courtenay  Boyle  said  tbe 
clause  iMTovided  foi'  access  at  "  reasonable  *'  tine  after 
"reasonable"  notice,  Tbe  question  had  been  fully  die- 
cussed,  and  be  could  bol*!  out  small  hope  o(  the  Board's 
altering  tbe  clause.  He  would,  however,  \tn\\%  it  befofe 
ihcir  notice,  The  deputation  thanked  bim  and  thnt 
withdre*. 
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CENTRAL  STATION  AT  OXFORD. 


m  Saturdjkjr,  JuiM  18,  tb»  fonnal  coremony  of  tumin}; 
on  the  current  by  tho  Ibyor  of  Oxford  took  pUoe.  A 
Urgo  and  influenzal  cotnpany  were  gatliflred  together  to 
witnoM  the  ceremony.  Before,  howerer,  tuy'inn  tinythitig 
more  of  this  festal  satliering,  it  cuiy  be  woU  to  mpply 
our  raadera  with  a  >l^bt  history  of  the  undertaking  an<t  a 
(lesoription  of  the  oquignnent  of  the  station. 


tricily,  together  with  all  the  nooeisary  Htreet  works,  nuins, 
transformers,  and  storage  batterio*  for  the  supply  of  the 
area  with  which  it  was  first  proposed  to  dual.  This  area  com- 
nrisea  HiKh-ttroei,  Cornmarket-etreett  Broad-ttroet,  tifaigd*- 
lon-slreet  (from  the  corner  of  Beaumoot-street  to  Ooni- 
mRrkot-street),  and  Catherine-street.  In  this  area  there  are 
1-2  collegea.  39  public  buildings,  and  337  shops,  offices,  and 
private  houses.  Provision  was  made  in  the  oontraot 
for  a  supply  sufficient  for  about  15,000  lamp*.  ■  The 
syatein    proposed    was   deacntml    m  a    moderate    high- 


The  Kloctric  Installation  and  Maititeimnce  Company 
obtained  two  pi-ovisional  orders  at  the  same  time — one  for 
Oxfonl  and  one  for  the  Crystal  Palace  <lislrict.  Ij:uit 
AiiKU*L  the  companj'  was  reoonatnieted ;  the  biininons  of 
the  originiil  comiiaiiy  Wing  restrictod  to  the  carrying  out 
of  tho  Crystnt  Palsce  District  order,  while  tho  Electric 
Construction  Corporation  took  over  the  Oxford  order,  and 
have  carried  out  the  work,  with  tlie  intention,  however,  of 
nitimately  tranifem'ng  it  to  a  local  comjHiny,  formed  and 


pressure  continuous  current  of  1,000  volte,  with  eon- 
linuoun  current  transformers  to  convert  to  100  volts, 
(ind  ncnoiuUry  ItattoriuEi  bo  KUpply  current  to  lamps  during 
tho  boui'n  of  miniinuni  domitnd,  so  that  iluring  this  period 
tlio  generating  station  might  bv  entirety  shut  down.  The 
high-iiresstire  current  goea  by  undorKroiind  mains  to  the  dis- 
tnmiting  stations,  the  principal  one  being  in  Broad- 
str«et.  t'lider  this  contract  the  Electric  uonstnictlon 
Cor|ior.tti<tn  nntero'l  liitn  a  siibcnntracl  with  Mr.  Kingerlee, 


no.  1— DrnslDD  aoon.— Ouie]r,.1UUiin, 


"The  Oxford  Eloclric  Company."    An  application 

I  therefore  made  lo  the  Board  of  Trade  to  transfer  the 
DviaJonal  order,  which  applicntion  has  been  duly  granted 
Electric  Lfgbtinjc  Order  Confirmation  Bill  (No.  4). 
I  the  meantime,  as  Mr.  •'.  living  Courtetiay  (chairman  of 
he  Oxford  Company)  explained  al  the  sutiiuity  meeting. 
le  Oxford  Company  made  an  agreement  with  tlie  Klectric 
Dnxiniclion  Corjwration  to  provi<)<s  lor  ibe  conBtritction  of 
.e<j»ipped  Kenejating  station  Jpr  the  aupply  of  eto«- 


a  well-known  local  bnilder  and  contractor,  for  the  erection 
of  the  necessary  buildii>gs  at  Osney,  the  sJU  \taag  close  to 
the  water's  edge  and  extremely  convenient,  The  whole  of 
the  works  have  been  carried  out  by  the  Electric  Constrae- 
tion  Corporation  from  the  designs  of  5fr.  Thomas  Parker, 
wlio  hns  had,  as  resident  engineer,  a  meet  effieient  anietant 
in  Mr,  \V.  II.  MncLnsn,  under  whose  immediate  superin- 
tendence the  whole  plant  has  been  fitted  tt^p.  't\wi-**wV», 
aa  oMnplet«d  and  opened  cm  ivm^  \*,'\ft»\v>i»  >!«i"i  <tJ««K»^*■ 
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iog  (Ution  at  Osner,  where  there  is  a  battei-f  of  accitmu- 
Iston  aiul  lootoraj-iiuno,  lit  aildition  bo  bbo  goneratinB 
plant>  and  atib^tatJons  have  boen  ostablUhod  at  i5.  Broad- 
■troM,  where  iben  is  a  larger  battery  of  accumulators  and 
motor-drDBinoe,  tlte  otlier  aub-etaUoDS  being  id  IvinK-street 
and  in  Queen  street,  where  ilao  notordynamoa  are  fixed. 

Coming  now  to  a  deecription  of  the  >talion  and  iti 
eciiiipment,  Fig.  ],  iirepanx)  from  a  photograph,  abown 
the  river  frotit  of  the  building ;  Pig.  2  shows  the  engine 
and  djTDamo-rooin.    This  room  is  furthest  from  the  river, 


a  M'Doui;all  steam-trap  into  the  hot-weU.  The  low-proe- 
sure  cvliiider  ih  not  jacketed,  llie  M'Laren  automatic 
expansion  governor  works  direct  on  to  the  bighprvaiiure 
slido-valve,  which  ia  not  balanced  tn  any  way,  TiM 
governor  being  self-locking  is  not  affected  by  uny  frictiofl 
on  the  slide-valve.  The  steady  rnnning  of  the  engines 
uiulurvery  varying  loads  proves tbis  governor  to  beallthat 
could  be  desired,  iiul  boiiig  koy»l  on  the  ctankabaft  there 
is  no  (car  of  accident  through  the  guvenior  belt  bretkic 
or  coming  ofT.     Tbo  surface  condenser  is  Rued  with  br 


the  interior  of  tbe  building  being  seporateil  by  a  {utrtition 

wall  seen  behind  tbo  online*.    The  halt  of  the  building 

sesreat  the  river  front  is  devoted  to  boiler  si»ce.  so  that 

the  fnel  baa  to  bo  moved  Ifaroiigh  tbo   shortest  possible 

diatanoa.     Tbe  boilers  and   engines  have  boon  constructed 

by  HeaniL  J.  and    fl.  McLaren,  of    Leeds.     Tbe  boilois 

art  ol  the  amltitubuliu'   locomotive  type,  and  are  made 

c^  StNBMU  •tW  throughout,  and    with   them  i^  used  a 

OtMo'*  teeRoaniMr.   Tbe  donkey  ptimp  b  by  Wortbington. 

^*  aniti&M,  Fig.  3,  are  o(  tbo  veitical   triple  expansion 

^tb    fti^h-promiro     and     intermediate    cylinders 

■i  fith  tiaaim  at  boiler  preaauro,  and  drained  through 


tubes  and  tube  plates.  The  tubes  are  jin. 
tliameter ;  cooling  tnrface,  382  square  foot ;  air-poM 
ll)in.  diameter  by  14in.  stroke;  circulating  iMtmp,  W 
diameter  by  Uin.  stroke ;  feed  mimp,  Ijin.  diAmMwl 
14tn.  stroke  ;  all  jnimp*  placed  bcliiiid  the  condaa 
and  worked  by  levers  from  tbe  intcmediate  ena 
croashead.  Clearances  of  cylinders  are  as  followa  :  H{ 
preasure  cylinder,  top  117  cubic  inches,  bottom  161  die 
intermediate  ejllDder,  top  23T  cubic  inches,  bottom  ' 
ditto ;  low-preasure  cylinder,  top  483  cubic  incbu,  boU 
fi71  ditto  1  cranksbaitt  forged  steel,  b^in.  diameter,  en 
pins  &jia.  diameter,  each  bearin|i  9in.  long ;  botal^^^ 
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bearioc  surfaoe    of    cronksliafl    Siitt.;    eccentric  straps,  1  spindlea  l^in.  dUnieter,  all  weai-iiig  surfaces  of  ample  area, 
wrought  iron,  lined  with  cast  iron,  eccenlrica  ca*1  iron,  all  |  The  engiiieR  are  verjr  massive  uid  Bahstxnltal  for  the  power 


■M.  4.— I>nuun»  at  Una}. 


no.  (.-Itoltir  DrMiiia;nt  OtBif. 


occonlriMw]  joinu  cise-bardeaed  and  adjustable;  piston- 1  thev  require  to  develop.  No  expense  has  been  tpsrod  in 
rods  of  at«el,  Sjin.  diitmeter;  croisheadj  wioiiKhl  iron,  making  those  engine*,  ho  that  it  u  OXjiected  they  will  work 
fitl«:l  with  cut-troii  slippora  9fi  tquiro  inche*  uriu  ;  va\vc-    ocoDomicLilly  for  many  yoara  without  mnch  cost  for  repair* 


or  tendency  to  breakdown.     In  addition  to  tho  (ongoing 
iiiforuMtioii  tb«  builden  have  given  the  remits  of  te*t* 
of  these  engines  : 
'  Ty|<eo(  en^ML     InircfWil  (fiptetixiiiitwion. 
8iMalc]rlbMleni,h.p.SiD.,  in.|L,l'l'S3in.  l.p.'J^'Sin.by'illa.  »trak«, 

TypviA  bolter Lo«)inotive. 

HMtinfc  Kurfece,  life 

box II6«<1.  ft. 

IlMUnK>urime«,tabOf     TM  »q.  ft. 

HeUing  •itrfece,  hm«1     SVi  m).  (k 

Numbwof  lubw.....      lut 

UiiBenaiaiw  o(  tuboa.      IIFt.  IJia-by^fiti,  uutoide  rliAinoUr 

Materudof  taiboc Bt«cl 

D«tM  of  UM.         tMh  .Inn.         Slat  Jan. 

.lockeU    NotuMd.  tlaod. 

Dui-aUoa  of  trial JHfintiu         'JMmln. 


CVwI  per  atiaara  (eat 

of  Bnte  ftroa   per 

hour    I4<I0 

n'Ht«r(ivuiiorated  per 

lb.  of««a lO-IO 

Watiir        ovaparnterl 

tTO<»laL3l:M0K.F.     ll'Sllb. 
AverB|;«  boilor  iiMii- 

.urc 1531b. 

AveinKo     height     of 

wat«rmsLu>i  IMin, 

TMaI  Ko.  of  rovoln- 

tion* snws 

K^voliilioTii'  per  min.  ITT'fi 

t'iroiiiii(«r'n«i  of  hrlto  *i*8(t. 

VVdiihl  on  liialto I.OMlb. 

I'ull  on  aprin^'  bnl'iioo  7<llb. 


l2-« 
Ullt 

iienib, 

I.IT'tinik    TakMiev'rylSmii 

-Hliii.         Tftkenov'rylAi 

•JOlOt 

suxft. 
DHIIb. 
<:7lb. 


lOO 


nt.  c 


(4  VndMIMiiiid  MaliM  Laid  U  Udanl 


•£50 


rra.  & 


VN.  tL— AmaeMnwta  >«r  UMintMIni  IItukIim  tuA  ScttUxi  kIUi  Lwl-SbeaUied  IMn. 


(•raM  ar«a M  m(.  ft. 

..   Diuriaa  trial 13  mi.  fk 

Member  e(  Orebar*.  HA                 tti 
Width     ol     ban    tn 

laelMa ,\\m,              f^tit. 

WidUi  of  air  ifMcee 

laloelM*. Itn.                iin. 

ToUl  bMUnf  eiutaoe 

tognrfo-Rulo   ..  aa'H              33'8 

I  ATM   Uin»«ti   lubM  9-Um|.  ft.    8-92«i|.  ft. 

I  Ibe  of  cfcUniiejr    ....  SUn.dhm.    Mb.dUo. 

L  VoIaI     waUv      usocI 

dnrinic  trial  H.ISSIfa.          K.TM  »b. 


Wainr  jioT  htwr    .... 
(^aalfKvhoer 


l.tKutb.        l.Aa;«lb. 
ilU-Olb  IM-Mb. 


[ney  iXt.  bfgb. 
Temporary  chun- 
'Cren  en- 

5iM    OOK' 
enaer    ,.  STT** 
Aaxiliarr     400 
JaeJieta..     tOt 


Net  load    »M 

BmkokiiL IIU-H 

Water  per  b.h.p.  per 

hoar     I'-nib. 

Coal   per   kb.p.   Iter 

hour   i-raib. 

LH.P..blRti  |>rMMre  mj-^ 

.,      M.  ,.  SifiM 

„       Uw  4411 

„       Total       .,  1451U 

Water  i>efl.h.p.  1371b. 

CMtl  ..  l-9Wlb. 

ItraketUto  71-9!  % 

Totnl         eowlenolfuc 

waMr IU,oe((g:aUs 

('ovdennatt        water 

(«  hour 'J.4M0KaUa. 

I'ra(iartlaa  of    araler 

lo  («ed-wnl«i    13-a;  (o  1 


tUI-£l 

lueos 


I&»l3lb     Inclndlng  Ja 


l-Otlb. 

41C'« 

asm 

|-£i-33 
I3-Mlb. 
l-33»lb. 

««% 

0.e»galb. 
S,»S|caIla. 
l*-4l  tol 


oabaraoiwl 

IMi.   Craebyl 
on-.'lut. 
Inctudintt  JaokeM 


S«tt4imm  to  th*  "  Zxjajrmoxx,  Gxoinkkji,"  Jtlf  td,  ltSt$. 


OK.    J.    ItVI-KIKMIV. 


IIH.    K.    UUPklKSOK, 


W,  1.  BAUMSB. 


K.   KAKi-kt;. 


A.  lb  BBWNKTT. 


^^pr 
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Terapcntoro  of  hot-  TKkon  every   l.'i 

well 108(b«.  F.    »5-ISd<g.t'        minuwe. 

TomiKimtun)  of  ttwi-  Takon  every  15 

Ciia lOaAdec.     lOR-'Sdoff.       minutea. 

TsmpeFAture  of  oon>  T'l(«iitbr«ctliiiCB 

danmnit  waUT ^^^-          Kitg.           duriiif  irUI. 

Teniiwnturo  of  dU-  Taken  ovory   1.1 

ohiiigo  llldeg.       OS-tNdei;.        iDioutoF. 

Tompamlura  of  smoke  Taken  every  15 

bos 474^<leg.      4JA-5det{.        niinuMit 

TomperaiimotbMlor  TkonlhrMlimOi 

houte 6.1dOK.           M<UfC> 

Tompomtuiv  of  on-  „         „ 

Kino-hoiiM SliloK.          56'5dog. 

Vucuumin  cond«n««r  ?7'o               ^^'08       ITakeo  vrtay    15 

VM-iiiiinbiroiok«-box  'ID                  '105       /     minutea. 

KoTOmoter 91-Rl               20-08         Taken  tn-ice. 

L'oul  uwd,  Ebbw  V>Io. 

The  eneinea  drive  the  dynamoA  by  meiin*  »f  link  lualhor 
belts,  witn  centre  iteol  Ifnk*.  Tbe  dynumoe,  Pig.  4,  arc 
direct  cuirenl,  giving  nn  out|)iit  of  l.OtfO  volts,  80  kmperes, 
ttt  400  rorolutjons.  The  dynamos  are  fitted  witb  ertra 
bearing  on  tbe  outside  of  the  pulley,  and  are  sooaratDly 
excited  by  tbree  small  continuoiis-tuneiit  Elwell-Parker 
dynamos,  driven  by  rope  gear  from  a  pulley  on  tie  main 
shaft  of  tbe  dynamos,  aa  shown  in  the  illustrations.  The 
exciters  ure  arTangeil  to  giro  ISA  volts,  so  as  to  cbargo  the 
acuurotilatum  iineu  for  lighting  tbe  central  station.  Tbe 
lirusiuroof  tbe  m&in  dynamos  may  be  regulated  from  1,100 


no.  Ift— UUcomeclInK  Box  «llh  Thne  Link*. 

volte  at  full  low)  to  1,000  volts  st  light  loxH.  by  means 
of  resistances  placed  in  circuit  with  tbe  exciters.  Uteb 
dynamo  bas  in  circuit  in  automatic  cut-out,  wbicli 
protects  tbe  dynamo  in  tbe  event  of  any  abort  circuit 
or  excessive  current.  The  cutout  is  reset  by  band. 
The  main  dynamos  are  coupled  in  jurallel  on  to  main 
omnibus  bars,  from  which  current  i*  trantmitlcd  by  moiins 
of  tiro  pairs  of  vulouilied  cables  drawn  in  iron  pipo«  la 
tbe  central  switcbboard  in  Broad-street,  where  another 
]mir  of  omnibus  ban  receive  tbecurront.  Fig.  5  shows  the 
motor-dynaroo,  one  of  which  is  in  the  central  aution  and 
others  at  tho sub-stations.  These  motor-dynamos  are  all  of 
the  self  starting  type,  and  are  similar  to  the  one  desmbml 
in  the  machine  deiiartment  at  the  Crvstul  PaUcc.  Hriutlj- 
speaking,  tbe  macDine  is  a  double  one.  having  two  sot;  ol 
armature  windings,  one  receiving  current  from  the  gcno- 
rating  high'preisure  dynamo  and  acting  as  a  motor  driving 
the  other,  which  thus  acts  as  a  generator  to  feed  tbe  low- 
preuure  supply,  or  distributing  network. 

The  cables  for  the  distributing  network  have  been  manu- 
factured and  laid  by  Calleiidors  Bitumen,  Telegraph,  aixl 
Waterpi'oof  Com[Miiy,  Limited,  under  the  sufierviHion  of 
their  resident  engineer,  Mi-.  W.  Dougliu  Kcid.  I'he  cables 
■re  of  two  sizes— vix.,  jln.  section  and  Jin.  section— and  are 
of  tbe  lead-sboatbed  and  armoured  ty|io.  Figs.  fi.  7.  and  8, 
the  armour  oonsistiag  of  two  Uyers  of  steel  ta|>e.  Tbe 
cables  are  ajmply  laid  in  a  ti'onch  undei  the  fixrtway,  at  a 
defith  of  about  l^in.    They  are  bud  in  lengths  varying 


from  160  to  200  yards,  and  arc  connected  logetber  in  castr 
iron  joint-boxef,  with  copper  connectors,  Figs.  9  and  10, 
The  box  is  tbeu  run  in  solid,  with  bitnmcnised  wax  com- 
l>ound.  Disoonnecting  branch  boxes  arc  provided  at 
rlilTcriint  points  in  the  network,  so  that  any  section  or 
street  can  bo  cut  out  without  in  any  way  intermpting  the 
supply  to  the  other  portion  of  the  network.  House  ser- 
vices are  laid  on  wbeit  required,  the  jointa  to  tbe  mains 
being  made  in  T-boxes,  witb  T-coppcr  connectors.  These 
boxes  and  connectors  are  so  made  that  the  cable  him  not  to 
be  cut.  The  cable  is  simply  bared  down  to  the  copper 
strand  and  the  connector  ]itit  on  and  soldered,  and  then 
the  box  i.t  nin  in  solid  vntb  bitumenised  wax  compound. 
The  small  service  cables  are  of  two  mot,  '/n  and  "/ii-  l**'*'  j 
sheathed  and  armoured. 

i'he  src    tight  cables  are  also  Via>  Icad-sheathed    and 
artnoiued. 

(To  be  continued.) 


THE  OI'ENINIJ  CEREMONIAL. 

Thus  far,  then,  our  description  of  tbe  Oxford  central! 
BUtioii,  which,  as  we  have  said,  was  formally  opened  on 
June  18.  Un  that  day,  at  tbe  invitation  of  the  directors, 
a  large  company  assembled,  and  at  half  past  six  sat  down 
to  dinner,  which  was  laid  in  tbe  dynamo-room.  At  tbe 
eoncliision  of  the  dinner 

The  OhklMBUn  (Mr.  J.  Irvine  Court«nay)  weloamod  the  guwt*i| 
at  (bal  interesting  *UiK*  ^'  ™*  Ki**^  onlerpHss,  and  In  vuitabte  | 
terms  gave  tlie  loyal  louts. 

Mr.  d.  S.  Balfoiir,  M.P.,  pro^Kwed  pronperiby  la  Oxford,  |)oInt-  { 
int;  out  tlinc  Oxford  belonged  to  Bngland  nn  >  whole  in  its  past,  i 
in  it«  proacnt.  snd  in  ita  future ;  and  the  ooremony  of  tJiat  eveoinK 
would  ahoH'  thai  OifoTd.  in  matt«r«  of  preKrew,  wb<  ko«pin|;fnlly 
nbros'l  witli  the  rkjilnl  of  tli(>  t.imes> 

TIk>  Mayttr  of  OxIeMI  (Mr.  AnseD)  replied,  elsltns  that  they 
ii«ni  hluwnl  witli  over  'JO  corporate  bodies  in  Oxford,  and,  a*  a 
rule,  corporate  l>odie«  weM  verj'  rIow  to  mm'e  in  any  i>«w  path. 
It  Blithe  be  lurprinag  to  some  of  the  guata  to  know  thai  the  rss 
ciaaipon<r— nltJiouich  one  of  the  oldml  in  England— had  not  oven 
}«tobtattied  thelntroductloiiaf  iw  RuuiufQcture*  into  the  college 
roomR.  He  polDt4d  out  tlmt  In  Japan  Che  new  illunuiiant  won  neon 
by  him  dunnc  hLn  *tay  at  Kyote— tiw  old  c*|Hl«t— at  a  now  Uiontr« 
wtildi  had  ju«t  boon  linished  there,  and  he  trusted  thnC  aa  Ihey 
litui  ■  very  pretty  theatre  in  Oxford,  Iha  manai^ement  would  move 
with  iJio  times  and  nrovide  it  with  the  oleetric  light.  On  behalf 
of  the  Corporation,  he  would  aay  thai  they  were  animated  with 
oneol^eet— to  promote  tho  iirospority  ei  thaeity. 

8tr  Beary  Aelaad  thou  replied  for  the  University  of  Oxford, 
tlo  oould  not  understand  why  he  was  oallsd  npon  lo  make  Ihl* 
reply,  but  i>ug^wl«il  that  he  had  ose  uualiBoatJon,  that  of  iH;e, 
which  oufcht  U>  eive  him  experience,  nin  experienoe  wan  HOmo- 
what  eoTiouR.  When  he  Grnl  oame  to  Oxford,  ho  travelled  outside 
n  coach  from  Exeter.  When  ho  relurned  homo  he  wont  by  tail  in 
■tj  hour*.  Be  had  aeon  tho  loleuinjih  invcnl«i  nnd  como  into 
univonul  uw.  alH>  the  lolophono :  but  tlicra  loeiued  one  groat 
irant  In  thlnolty— the  adoption  ol  the  new  illiiminaiit. 

Mr.  IfODlB  A.  B.  BiKve  alio  responded,  and  tlien  the  Chalrmaa 
anoounoad  that  the  Mayor  wonld  switoh  on  the  light,  which  was 
done  amid  great  applauae. 

AManBanBndMll  uropoiDd  "  I'roBpority  (o  tho  Oxtonl  Eleobria 
(ompany. '  Itc  uiu  foad  to  find  Oxford  in  the  van  in  the  mareh  of 
imDroi-omcnc.  IIo  uioasht  the  toast  wm  d«Mr*ioe  of  approva), 
and  iho  conijiany  wa«  deserving  of  siipport,  and  that  the  lUihb 
which  wan  brout;ht  tothelrdootssboold  be  t«ken  advunta^olby 
every  nun  ol  ebterprtse  in  the  eity.  ReferrinK  to  the  mansffsr 
(Mr.  Olfer],  he  evne  into  Oxford  com])arativoly  a  atraager.  and  oy 
hie  oourtmy  and  jwiveverance  hMl  woo  hoota  of  friends. 

The  Cbalimaii.  in  reply.  Mid  he  thought  it  wiu  n  subject  for 
eonnintulntioii  tlint  tho  worl^n  had  reached  thoir  iirocot  complete 
eondiuon  witli  lo  few  hitohsa  or  terfous  delays  01  any  kind.  The 
fact  wa*  that  Ihn  bustoss*  of  supplyloKeloetridty  had  now  pasMid 
It*  oxi>eriinontal  atsge,  and  bad  reaohM  a  de«elo|miei>t  that  there 
wa*  little  or  no  jiraolioal  dtffioulty  id  famishuw  a  city  with  a 
supply  of  eleolrionl  energy,  which  could  be  used  lor  the  purposes 
of  liglilinjr,  power,  or  ttaction,  or  c>on  of  cooking,  of  which  they 
Knd  hod  illiutntJooB  praeated  to  thorn  that  cvonlnt;.  The  flnieh. 
ing  of  the  buildinin,  and  the  fittlnjE  and  uialalllnic  of  tho  phuit  and  ■ 
mncliinory,  not  oiily  in  the  bulbliDK  In  which  tlioy  were,  but  In  tlie  ■ 
eub-stsitlone,  so  that  tbe  supulyef  Tight  coutd  now  be  furnished  as 
pretnised,  was  i-ery  ortditabfe  to  Mr.  Parker  antl  all  those  who  as 
member*  of  the  itaff  were  in  their  several  department*'  reeiMnsible 
for  this  dcaired  result.  Thuotcutto  which  olectriciLy  could  bo 
mode  Bvailuble  for  tho  dully  uio  of  tho  jiooplo  woa  not.  he 
thoogbt,  aufficieatly  apiiroclatod  in  this  country,  and  he 
thought  it  waN  a  mtstake  to  auppose  even  In  tho  present  com- 
paraitvoly  early  development  of  tbi4  oew  jnduntry  tliat  it  was  aa 
expensive  luxury.  It  would  be  found  in  tlie  lun^  run,  where  It 
was  intelliRently  lued,  and  when  ntl  the  cireain*t«n«ee  wore  taken 
into  oonNderattOo,  to  be  aa  Donrly  eoonomloal  a  fonn  of  illimiinA- 
Cion  B(  anything  elao,  and  when  compared  witli  gns  It  had  un. 
doublodly  marked  ndvnntAfie"  if  thoytook  iiilo  coo»vl«:»aJo«n '^ 


I 
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Miavcd  tlwra  wm  mi  IntiMnm  latnrc  ior  it  in  the  ditcciion  of 
notire  namr.  But  in  a  cilj  like  Oxtonl  tho'  omplovmcnt  o(  th« 
olectrlc  Ughl  wiut  n  tcatter  «l  supmBo  importADC*.  Tl>c  Bodleian 
LIbruT  could  now  bo  iwed  fat  Dm  oreninc  tj  tlia  employment  of 
UtI*  fttMOlBt«lj  Mf*  liKbt,  and  obo  hi  tofgfy  wentlier,  ■  lietit  whi<^h 
wmkl  sM  tnjar*  Uio  boolu  or  ODT  tvorka  ol  art.  Theu  ilto  SM 
doaian 'HieUTOoould  be  uUliMd1>y  nishlui  wdl  lu  m  the  rluytimu 
tot  the  K<vtnK  of  ooDOerte,  which  now  Mil  lo  be  kIi-oh  only  durin); 
d^rlight.  "niera  were  maav  other  dwelootnenU  wlilch  ho  might 
•Hlly  Rdducc,  nick  M  in  theUunohcB  Ibty  bail  »eoii  that  dny  on  tJio 
Rlrer  TluuiiM,  and  nothUiK  ooald  b«  bettor  ttion  Ihst  alAtlun  on  If 
bwike  (or  the  (nipfily  ol  lh«  .notli-o  povor.  They  hod  to  Uiuik  the 
CorpornUon  lor  nrntneint;  u  ith  the  oonspftny  to  tot  the  liKhlin);  d 
tho  tUeeta  by  eloclrioity.  WotlliKhled  etreeu  wore  k  necouily  of 
iWDhun  tiiuee,  uod  albhouK'*  *^/  ouminenced  with  a  fow  Uunpa  he 
hoped  thM  within  Aabort  lime  thu  ciity  ol  Oxford  would  bo  able  to 
boMt  of  bho  b«a>l  public  lighting  in  tlie  luEi][doia.  Tho  eiiI«rpHfo 
bed  boon  cnrriod  out  without  any  public  subiicrttilian  of  capital, 
but  with  th(i  ullimale  iDWitlno  ol  kIviuk  the  inbaDilAnl8a»0|ifMr- 
tunity  of  edtuirtii^  it  eibtior  iw  a  Cnriiotntlon  property  or  oa  ii 
liriralo  lofal  enlerurite-  lie  thought  all  onleipriMa  ol  this  kind 
thould  be  local  undcrlakinga,  uud  ibore  wna  eveiy  iea*on  why  tho 
MU|>ii)yiHg  of  electridty  abould  affbrd  a  profitable  mean*  of  invoat- 
in^  oqiilAl  wben  comdacted  under  aound  local  burinoee  mBtin)te> 
OMtit.  aldod  by  oxpcrtu  wbo  poeMfa  upecial  knowl«dgo  of  [he 
NUbJect.  He  wo*  irariy  to  My  that  many  of  Iheir  friend*  hod  had 
toeoaway  ami  cnl«h  thetr  traiiiK,  amonK  ihem  Mr.  I'arker,  their 
cMei  eii};iiM«r,  wlio  haid  been  oouplod  to  rawiiond  to  Clio  tout,  but 
ho  hart  fiTit  into  bb  hand*  the  t«insih»  which  he  had  ]>nipo«d  to 
■lake.  Ill")  "ilh  the«r  uenniwioa  he  would  road  them. 

Mr.  Parker  n-(err«d  in  detail  to  the  choioe  u(  tbu  elte  for  Uio 
uorb;'.  whiob  wannauitable  one  lor  mnoy  nsmoiut,  TlioxyBtom 
WM  rci|almd  to  be  coutinaami  curTeDt  with  a  view  to  linviiij;  n 
iCMj'reof  jiowcr  In  accumulation,  and  the  lile  beinf;a  coiipidrr»bl(< 
'lixlatioo  Irotn  tho  pn>('l«>lonal  aroa  It  wa*  nooowory  on  tho  dcora  at 
eooiiomy,  and  to  make  u*«  of  the  slatloa  lor  reaohinK  over  tho 
whole  ni«a  of  luobablo  Itif  hting,  to  u*o  liigh'tenelon  currenta.  Tho 
tenaion  aoleolol  wm  1,000  volte,  with  a  rsn^  of  aullidont  Incitiaiie 
l«  MKMiiMlate  the  vottAge  a>  the  load  woa  taken  on  and  off  the 
DMiiWi  wyinit  to  10  per  cent.,  ao  that  the  ix>ltaf(e  at  the  nation 
wowkl  at  no  time  exceed  1 .  lOO  volta,  ■  bibt  tho  voltajnon  tho  net  work 
froBi  whlchtheoan'>uiiaani'«irrontwnji  taken  would  be  in  all  eawo  ItW 
vDlta,  VMylBS  wiililt)  the  Unite  allowed  bv  iho  Doanl  of  Tnde.  Tho 
eyMttu  ai  a  whole  had  been  pnaied  by  tho  Konrd  ol  Trade.  They  bad 
teOBtwl  a  very  hi|;h  afficionoy  and  reliability  In  tho  irajiefoitnoni, 
ami  had  cnrefully  wotfced  out  and  patented  mMnaof  handllBg 
them  will)  the  Mine  precUon  oad  ntteotion  a  ontlo  away  from  the 
■lallon  a*  tboUDh  they  w«<«  in  the  atation  and  under  the 
oy«  asd  caro  eJ  the  attendant,  thereby  wscuiinK  tho  leaet 
ooM  of  •i4wrlBteBdeaee  of  the  ey(teni.  Thia  (lOwer  of  the 
BiaBageiBeitt  Bf  Ui*  Uanalonnen  enebled  lliem  to  uanlpaUtc 
with  ooMlBMB*  euneBta  aad  a  vei^  lu|tb  economy  a  Utye 
WOB  of  anpply  front  oae  aiiulu  utAtion,  Ihorufure  tue  etMlon 
Blight  bo  inoTMBd  to  the  full  requiicmeulr  of  Ihu  town,  a»  wst 
BOW  oacTied  out  In  tho  ordioBry  kbi  auiiply.  The  tnnafonnen 
wera  run  hi  ttanillol  with  the  aecumolator*.  or  run  independeirtly 
Bpon  UiB  oOBMBiora'  network  by  tbenwott'oii.  The  oconony  of  the 
InUHforaMTi  beiug  9i  uer  caBt.  at  full  toad,  nni)  not  fAUing  bolow 
W  fxr  eoBk  Bt  onethlrd  load,  and  botnic  ut  iill  liino*  under 
the  eeonniBnd  ot  llio  nttoBdaiM,  tn  the  Uation  whore  the  inanlpu. 
taUon  ot  the  wholo  »j-it«ai  wm  oairiod  out,  the  att«ndan( 
MM  eaahled  to  out  ob(  or  put  in  any  of  the  Iranafonnera  where 
hi*  wtlHte  JBdiceted  CBrrent  waa  rettuircl.  ihetBby  aeoiuing  that 
no  aBoricy  waa  waeted  el  aay  part  ol  iho  lyatcm,  and  that  tho 
whole  ayelceri  or  any  part  of  it  waa  with  tJie  liiglicat  poaaiblc 
aUctoBoy,  the  hatlarke  aituatod  la  (he  oontre  of  Iho  pioiiaianal 
diatrict  at  tiw  controUiniic  atation  boInK  •aHicienl  to  carry  out  tho 
Hgbtlnc  at  any  potal  o?  the  dleirint  for  the  ebon  haur^  Iborehy 
Bnabliii^  the  ceUnJ  eUUon  le  oaaee  runBlng  wben  the  bBiteriee 
watB  eaBBb4e  sf  delBg  the  liKktbig,  The  baliEllBge  had  bewi  put 
down  with  a  (vreful  view  to  the  exWmaioB  el  the  elathin  op  to  a 
oaiiarit)'  ol  .Vi.itfi  runnliiK  li^hla.  and  he  waa  |ilea>«d  to  be  able 
to  laiy  iliaar  arehitect,  Mr.  Urovilt.  of  \Volvetfaaai|itan.  and  tho 
bBUder,  Ur.  Kinirerlee.  of  Oxford,  a  ooniplin>ont  aiMit  thotr 
dat4|[n,  ooirt,  and  execBtion.  Tho  bolkr*  were  choeen  to  |[ive  the 
blchoat  ava|MtBti*«  ettclaBojr.  and  tlie  eaKiae*  were  elow  Miood, 
MpJ«  BXDBMOB,  oaadMuilaK,  IndloalliiK  I'JO  h.pi,  aad  ef  the 
bMieet  owe  ef  maflBfaotBea.  The  dvaatooe  res  at  a  apeed  of 
Wo  rvvolulhiBe,  and  are  well  over  Uielr  nornMl  «orb.  ao  that  at 
•Bjr  uhwb  they  might  baablo  to  klaad  the  higber  pociion  ol  the 
•uppljr  CBfva  without  riak  if  it  oxoeedod  tbe  ertimoted  ontpot  by 
21  nar  oenU  In  the  alectrtoal  tiart  all  had  been  oonatructed 
wUli  the  grMtgM  oare  tB  durabulty  and  ellicioncy,  and  for  the 
dmloiiaiwl  BeoeaMn'  >«  bmmI  the  deaiaBde  el  «xt«BrioB, 
whiob  they  eoBSdoBtly  anllelpalad,  *o  that  they  did  Bot  elaUn 
thai  the  aution,  or  mobb*,  or  arrangeBient  wn*  ile<i):n«d  to  do 
ll*  beat  work  ujion  the  pnM«Bt  eapaoity.  h«l  whilKt  it  wookl 
du  Ita  WD>k  iitHiB  the  oapBdty  aa  now  artaBKed  with  ht)th 
economy,  it  woubl  be  miikiIi  more  eooBoaniCBl,  and  nhow  it# 
mM(VBUraiil«RBaaa  theetaliaobeCBiDeoxloBded,  HooeUiaated 
lb  BO  mibU  hoMOBi  to  have  had  the  oppartoBlty  ef  laylBit  out  and 
(■BtUHB  10  work  lh«  tlf-htlnc  •tatfaii  ol  Oilord.  and  felt  (are 
UmL  the  Oiford  (Kiuple  woittd  not  be  alow  lo  ap|weoiBl«  the 
■ilraBtaKea  ol  tlie  electric  IlKht,  both  in  ila  aajieol  aa  an 
IwKBver  ol  lieallliy  <<onilkllonit  in  ibeir  dwellhin.  redBOing  liie 
■.IWK,  end  In  lu  otaaalinoB*  and  adntXAhility  la  arUrtk  eAect. 
'  ^Ir  Iteanr  IMm»  itnMNMed  the  bonllh  of  "  Tho  VlMtora,'' to 

>-  Hr  SMIUBt  r«|>lied. 
->aUlar  JaBHa  lUtipaMd  the  health  of  "  TheCbaU-uaa."  who 
•  rapllol,  aad  the  ivaeaMUoge  twntlMML 
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TESTS    OF    TWO    6.500    WATT    WESHNGHOUSE 

TRANSFORMERS. 

Belore  Kirini;  any  reaultc  of  the  teeta  I  have  made  with  yoar 
tranaforcaon,  it  will  be  well  to  eupkln  the  niethoda  of  ex|iorlniBnt 
adopted. 

Tlie  Inatantnticoua  vaJuo  n(  any  upoeb  in  tho  iicriod  of  the 
difleronce  of  potential  botwecn  any  two  pollil*  ol  a  circait  in 
which  tlie  potential  differenco  ia  varied  periodically,  ia  mwlo 
effective  on  the  inoMurlcK  Inatrunionl  b*  meone  of  *  rotatlnif 
conutet  maker  attached  to  Iho  abaft  of  the  altemate-ourrait 
Koactator.  Thia  contact  maker  won  coattructed  tot  the  Kiuk'* 
CoilcKO  Inboratoi'T  by  MewrM.  Siemoiu  RrOK  ;  it  miikor  contoci 
once  III  each  revoluiion  for  a  period  of  about  Idoff..  and  bicakn 
it  for  the  t«et  of  thn  rovolulicm.  It  ia  entirely  iBMlatod,  iind 
BU  oan  be  oonnevlod  to  niiy  part  of  any  circuit.  Iho  poaiuun 
ol  the  contact  can  be  varltd,  and  the  vairtaliona  be  read  olt  on  ii 
Ip^ualed  oirole  ol  Slin.  dlametor  divided  into  dettrew.  atjl  by 
catimation  the  variation  can  bu  reiul  to  ono-tonth  of  a  (WktoBi 

Tho  two  jKrtnla  between  which  It  l»  dt=>irod  to  moaaut*  a 
(Mtentlal  difforaneo  ore  connected  tbrou);li  the  oontaot  maker  to  a 
c>oiiilHn*or  luid  iiuodrnnt  olootrooneter,  aa  ehowii  In  Fie- 1.  In  which 
A  and  B  aru  tlie  tiolnt*  the  potential  diffuresoo  irf  which,  at  a 
■luted  epoch,  U  to  be  ineMured.  C  tho  ravolring  oontaot  maker,  I> 
the  ivvorvioK  Hwilch  of  the  oleolromotor,  B  tho  coodenaer.  of  wbleb 
tho  capacity  can  be  Miricd,  ¥  the  ipiwlrant  electrometer.  It  ia 
«\idcnt  tlint  the  iiunrlrunt  elMttoiuoter  will  give  n  reading  pro- 
Ijortlonal  to  Iho  |K>tontial  difleronco  ol  A  and  H  when  C  aukee 
oontaot  II  thftcc  were  no  Itukatio,  it  would  at  onco  k'^b  thb 
potential.  It  U  to  obviate  tho  effect  of  leakage  that  ibo  condorMor 
i«  intruduoed,  and  Um  amount  of  the  eSMtwaa  determtnad  by 
varying  tho  condoiiMr— thun,  when  tho  eonflonaor  luul  capacity  1. 
U'3,  and  U'i  microfarad)),  tho  rendlnK  of  the  eleetioniel«r  lor  a 
S^ivaa  )«tcntinl  difference  ol  an  alternating  current  at  Iho  jioai- 
tion  m  tho  |>ciriod  of  nmximum  CM, F.  were  IIUI,  1-^  and  132 
ro»pcclii*ly.  Tlio  rale  of  lo«>  of  (obititiid  will  be  pronortloBal  to 
tho  reciprocal  of  tlio  capacity,  whence  we  at  onoe  Infer  tiial  lite 
true  reading,  if  inmiUlton  wore  iwrfcct,  would  be  IJOl.  and  h«noe 
the  rending  are  always  oorroctea  by  ad<liD)[  1  iier  cent. 

When  the  i«tential  difference  wa«  too  groat  for  the  oleotcolBBtar 
it  ww>  reduced  in  any  dorired  ratio  by  twoconriderable  teeirtancBa 
Introduced  between  tbe  iwinta  to  bo  meaaured  lu  tbe  aeua]  WBy, 
Fig.  a 

Tho  potetiUal  difference  may,  of  oonree,  bo  maaeured  In  other  _ 
ways.  An  ordinary  loltmeter  may  be  ohtced  between  A  oihI  B,  ■ 
in  which  caae  ll  meat  bo  elandardlwd  with  tho  eontart  btOBkBr  in  f 
circuit,  and  It  will  depend  for  ita  oonstAnt  on  the  duratton  of  tbo 
contact,  which  may  vary ;  tnrtber.  il  Kiree,  not  tho  difcrcoco  of 
|iot«ntin1  at  any  definite  epoch,  but  the  mean  dilEvenoe  of  the 
whole  tune  of  tno  contact.  The  condeneer  may  be  luad,  and  Ite 
IfOlenlEal  meaaored  by  diacharco  through  a  galranenuwr  :  thia  ia 
open  to  tho  objection  that  if  ihore  bo  any  leakace  the  roeult  wilt 
depeod  on  the  lime  at  which  thoeoutaotialirokenDythooondenaor 
key  in  lolalion  to  the  time  at  whiob  It  wan  made  by  the  revolvinu 
contact  maker,  Lortly,  a  Cloik  cull  may  be  uaod.  by  a  nMthM 
which  Major  Cardew  pointed  out  to  me,  M  abown  in  Flf[.  3,  tbo 
roolManooa  being  adjnatod  nntil  there  ia  no  deOeetlon.  Thia  la 
Open  to  the  Mme  objection  a«  the  flreb— namely,  that  it  t'iv«a  the 
■Bean  ef  the  potential  dlflerencce  which  occur  duriiu;  the  ooBtAck 

By  making  um  of  the  lini-  mentioned  method,  wo  have  tbo  moaM 
of  QiemurinK  accuratvly  any  potential  dlfferenc*  at  any  opo^  ef 
tho  period,  and  of  knowing  the  ei>och. 

For  theae  oxperimeota  two  tranaformera  iniended  to  bo  IdenKeal 
wore  avaflahle,  oaob  tranafonning  between  S,1U)  and  lOU  valt«. 
Il  waa  moat  convenlBnt.  on  accoonl  of  the  renrtanee  nvallaMe, 
to  ooiiiile  theee  traneformer*  up  from  lixi  to  2.100  in  the  lirM, 
or  No.  1  Iranaformer,  then  douu  from  -J,4ixi  to  li»mll>o  aeooad. 
or  No.  2  tranaformor.  nuil  to  lake  up  tho  oiiotiiy  from  the  aeoond 
in  B  noo'induotico  rwinlnnco.  The  arrangement  i*  ahowti  in  Ftg.  i, 
Tho  obvioua  way  of  determining  the  elEoloncy  of  the  eonih»- 
nation  would  bo  Co  mcoaura  at  tarloua  epooba  of  a  half  period  the 
])oteiiUal  difforonow  of  the  terndnali  of  the  Bwcbine  and  tbe  onr- 
rent  |ie«(ing  to  Ko.  I  iranaformer,  in  like  mMiuwr  at  the  Muna 
epoch*  to  neeaure  ellhor  tlie  potootial  dlffkroncea  or  tbe  c«ii«nt 
(waeing  to  tho  non-inductive  roeiatancc.  thence  to  dedece  the 
power  niMiUod  to  the  liret  traneformer  nnd  tnkon  Iron)  tho  aBBOad 
liiia  w«ruld  be  ofieii  to  cerloin  objoctionv  :  we  are  comporiiia  iwe 
nearly  c(|aal  magniludaa,  [ind  <lo«in.>  Ihuir  ratio,  the  raUo  wlU  be 
aUloted  with  tho  full  error  arialng  from  an  error  in  the  delansi- 
nation  of  efthor  ma|[nltBde,  and  anoh  orrora  may  be  malerial,  a* 
the  ohBerraliona  era  net  almultaneeua,  and  conditiona  may  ohBoico 
between  one  aeriee  of  obiBrvationa  and  another.  Thwo  obieetioBi 
are  avoided  by  tho  method  adoptwl.  The  current  fnwi  No.  S  ia 
obMned  at  certain  oinche.  tbe  dlfferemee  of  currenle  betwoB* 
N'o.  2  anil  Xo  I.  and  Iho  diflbreooe  of  potential  dlllMBaee  ol 
Xo.  'J  and  No.  I  at  the  miido  opoohtt.  Theee  give  the  curraato  aBtl 
poteotiaU  of  No.  I  at  tho  aamo  D|>ocha  u  tho  corrBaponding  dotw 
minatloDM  of  No.  'J.  and  iho  diffetoncoa  will  only  be  aflllotBd  wnb 
the  pTOfwrtion  of  error  'A  thoao  difforoocoa.  For  example  :  aaiipan 
the  ediefoncy  of  the  cunihluHtion  wore  90  per  cent ,  and  tho  pot 
•fblo  error  of  determination  of  power  1  per  cent.,  our  reault  ought 
be  anvthtng  from  88  Lo  0-i  per  oeM.  If  Bwle  in  the  abv£e* 
way  1  but  II  made  by  difforcnoen  the  maximum  loaa  wonld  b* 
lO'l  per  cenL,  and  the  ponniblc  least  determinatloo  of  tbe  ett- 
oleney  woBldbaW'^iior  cent.  The  method  ia  euaenludly  aimllar 
to  tho  molhod   I  deacrlbed*  and   aubaoiiucAtly  used   lor 


*  PntMiUy  of  tbe  InaUtulo  ol  rWil  Enginceni,  viA.  luullL, 
p.  23S,  and  TVoaaBMioBtof  the  Royal  Sodely,  part  I.,  |x  Ml  (IMt. 
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dVDamos.  The  meaauremente  are  mads  as  folloWB  :  tor  difference 
of  potential  differencee,  Fi^.  5;  for  ourront  difference,  Fig.  6,  where 
O  iH  a  HTnoU  non-inductive  reelstonce.  The.  two  currenta  will  of 
oonree  slightly  disturb  each  other,  but  thi«  ie  readily  allowed  for 
in  the  calculations. 

Another  method  would  be  to  couple  them  as  shown  in  Fig.  7, 
Gl,  G2  being  equfd  non-inductive  resistancee.  This  arrange- 
ment is  quite  free  from  disturbance,  but  requirea  two  resiatancee 
adjusted  to  exact  equality.  A  single  transformer  can  be  teited  in 
'  he  same  way,  thoaftl>  >n  this  case  reliance  must  be  placed  upon 
resistances  lo  reduce  the  current  of  the  low-potential  coil,  and  to 
reduce  the  potential  of  the  high- potential  coU  in  the  ratio  of  the 
number  of  windings  in  the  two  coils. 

The  current  was  throughout  generated  by  a  Siemens  alternator 
with  1 2  magneta,  ran  at  a  speea  between  8&  and  S40  revolutJons 

Kr  minute,  which  gives  a  frequency  of  0,000  per  minute,  or  S3  te 
per  second. 

The  first  experiment  tried'  was  with  the  two  transformers 
ooDpled,  but  with  No.  3  transformer  on  open  circuit,  or  on  nearly 
open  circuit,  for  a  high  reeistance  for  purpoees  of  measurement 
was  interposed  between  the  terminals  of  the  Ion- resistance  coil  of 
No.  2  transformer.  The  actual  results  are  given  in  Table  I.,  and 
are  expressed  in  Curve  I.  Tables  II.,  III.,  and  lY.give  the  reaulte 
for  half  power,  nearly  full  power,  and  full  power,  and  the  sets  of 
curves  o!  corresponding  numbers  give  the  results  of  the  tables.  In 
these  tables  the  first  colamn  gives  the  position  of  the  contact 
brash  in  degrees,  so  that  60  on  this  scEde  corresponds  with  a 

complete  cycle.    Three  degrees  are  thus  -^^-^ — r^r-  ot  a  second. 

B3*3 1 20 
The  second  column  of  No.  1  table  is  the  current  in  the  thick 
coil  of  No.  1  transformer,  as  determined  by  the  difference  of 
potential  at  the  two  ends  of  a  non-inductive  resistance  Id 
which  the  current  posses.  The  third  column  is  the  poteccial  differ- 
ence of  No.  2  transformer,  a  direct  determination.  The  fourth 
column  is  solely  for  the  purpose  of  detenoiningthe  square  root  at 
the  mean  of  the  squares  of  the  third  column.  The  fifth  column  is 
a  direct  determination  of  the  difference  of  potential  of  1  and  2, 
obtained  in  the  manner  expli^ed  with  reference  te  Fig,  6.  The 
sixth  column  is  the  deduced  poUnUal  difference  of  the  terminals 
of  the  thick  wire  of  No.  1  transformer,  being  the  sum  of  the  third 
and  fifth  columns.  The  seventh  column,  like  the  fourth,  is  mer«ly 
for  the  purpose  of  detennining  the  square  root  of  the  mean  of  the 
squares  of  column  six,  whilst  the  eighth  gives  the  rate  at  which 
power  is  given  out  by  or  received  by  the  pair  of  transformers. 

If  the  transformers  had  been  exactly  equal,  the  pot«ntials  for 
the  two  given  by  Table  L  would  have  been  equal,  though  they 
would  have  differad  a  little  Id  phase,  owing  to  the  Uoee  of  magnetic 
indactioD  which  pass  through  the  non-magnetic  space  between 
the  two  coIlB  of  the  transformer. 
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'^t-f'uortOtfnioiiC. 
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Tablv  I- 


•3^ 


367 

270 

273 

276 

279 

282 

2851 

286 

291 

294 


Currsnt 

Nq.  1. 

Thick 

noil. 


Am- 
peres. 


-2-2 
-0'3 
■HI 
+  2'1 
+2-3 
+  3-2 
-1-3-4 
-h3'5 
-1-3-7 
-f3-5 


Potaatial  No.  2. 
Thick  coil. 


Volts. 


-I-  25-4  ■ 
■H  70-2 
+  95-3 
-I- 120 -4 
+  1477 
■H47-2 
-(-119  8 

+  97'a 

+  71-3 
+  26-0 


Square 
of  volts 
^meao' 

=  101  1. 


P.D. 

S«c.  Nod. 
1  and  2, 


645 

4,928 

0,082 

14,496 

81,816 

21.668 

14,361 

9,666 

5,084 

676 


102,311 


PoUnUal  No.  1. 
Thick  coil. 


Volts. 


+  0-0 
+  1-2 
+  l'l 
+  1-1 
+  1-1 
+  0-9 
+  0-7 
+  0-G 
+  0-4 
+  0-3 


volts 
J  mean' 
=  101-9. 


Volts. 


+  26-3 
+  71-4 
+  96-4 
+  121-5 
+  l48-a 
+  148-1 
+  120-5 
+  98-4 
+  71-7 
+  25-97 


692 

5,098 

9.292 

14,761 

22,140 

21,936 

14,520 

9,683 

6,140 

674 


Watts 
supplied 

to 
No.  I. 


103,935 


-  67-9 

-  21-4 

+  106-0 
+  255-1 
+  416-6 
+473-9 
H- 409-7 
+  344-4 
+  260-3 
+  90-9 


2,288-6 


eiG3 


lb  Twrfinducliu*^ 
xosistaivxs    ~ 


Tkanttamtr/Vtn 

i.'T 


"Die  difference  ahows  that  No.  1  transformer  has  a  ratio  of  trans- 
formatioti  slightly  greater  than  No.  2.  If  we  correct  the  potential 
of  ^tber  No.  1  or  No,  2,  there  still  remains  a  difference  between 
them,  bat  this  difference  will  be  the  greatest  about  when  the 
potentiolfl  are  nil.  This  is  dne  te  the  lost  induction  just  referred 
ttk-t    In  order  to  check  tJte  conclusion  that  the  two  transformers 


*  So  far  as  I  know  the  first  discussion  of  endless  magnetic  circuit 
Iransformeni,  based  on  the  actual  properties  of  the  material,  is  in 
a  note  by  myself  {Proe.  Boyal  Society,  vol  xlil.).  Definite  resulte 
ware  obtained  by  methods  generally  similar  to  those  now  used  hv 
Ur.  Ryoo.     Hie  theory  of  troDsfonners  Is  well  set  forth  by  Prof. 

Vlmtninff 

+  Pr3.  Perry  has  already  pointed  out  that  the  effect  of  such  lost 
ladDOtion  ovmot  be  eatimy  n^leoted  even  ^u  endlees-ciroiit 
tmwfawiiMn. 


Free 


la  ma-tndurftv» 
(VHsStoca 


f 


/V*/ 


7i  'vmAimw  ooHtgtmaKer 


^'iA^ 


From  ntadtumttrmuwi 


I    L 


/^/, 


'■/M 


TacorUxvtt  maJisr  it  slectnmetec     ,'      ■ 

are  not  predsely  equal,  they  were  dirootly  oompared  aa  ahown  In 
Fig.  g. 

The  transformers  were  coupled  parallel,  u  in  Ftg.  8,  and  tha 
difierenoe  of  potential  of  the  two  high-potenti«l  ooils  wm  meoaurad : 
the  value  of  Ite  sqaare  root  of  mean  aqnare  was  12'G  volts,  tlia 
potential  of  transformer  being  2,400.  This  does  not  neoasaorlly 
imply  t^t  the  potentials  of  tM  two  transformen  diffbr  by  \  per 
cent.:  It  nuy  be  largely  dne  to  a  difference  of  phase  between  bb» 
two. 

The  ourrent  supplied  te  the  No.  1  tranatoniMr  is  to  be  aoooonted 
for  by  the  anrrents  neoeeswry  to  magnetise  tiie  two  tianstormwa, 
•od  by  E^e  loeal  cnrrente  In  their  cores.  To  Moart«!a  the  former, 
t^  onrve  of  magnetisation  of  one  of  the  transformers  was  deter- 
mined bv  the  ^mlsbic  galvoDOmeter  tor  nearly  the  same  Indnotton, 
aeinTeDleL    Tbe  obuges  of  oorrent  sopplied  bye  battery  bting 
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TABLE  II. 


Current  No.  3: 

Cnrreiit  No.  1. 

•a 

pQtential    No. 

PoteotUl  diffarence  No.  1. 

-4 

Loaa  b;  resiet- 

■? 

S 

Thiok  ooU, 

Thiok  ooil. 

9 

3.    Thiok  uoa 

Thiok  coil. 

»QCe,BIld 

P4 
1^ 

1 

ei 

probably 
wute  fisfd. 

■a 

'U 

OarroDt  difftrsDEs, 

D 

P.D.    Thickcoils. 
Nds.  1  uiJ  2. 

o"g 

otrf 
a  El 

2    99 

3 

1 

i 

•5 
1 

5 

Thick  Doila.  Nob.  1 
and  2. 

1 

o 
EU 

B 

■< 

.s 

g-3 

a  a 

ja 

S 

a 

1^ 

Si 

5"i 

> 

o   II 

^  a 

a  g 

s 

1 

s 
S 

m 

o 

1 

I. 

-i 

s 

s. 

S  " 

1 

|1 

a 

■c  o 

ej  CI 

> 

< 

^1 

1- 

2 -a 
US 

3 

3  = 

□    [ 

5 

?-f> 

«fi 

+  0-& 

IfW'fi 

iftp 

+  S-7 

-fi-n 

-   2-3 

-  0-a 

+     5-(i 

31 

31& 

308 

+  1B-2 

+   25-B 

666 

+  14-7 

-     55 

+      3 

0-02 

-   14-62 

-   42-6 

+  1E 

V, 

ISA 

+  16-[I 

77 

77 

+t-s 

-rs 

+  l4-fi 

+  15-4 

+   51-9 

2,694 

273    273 

+  161 

+   68 

4,624 

+  60 

+  1006 

+  8J0 

0-7 

+  239-2 

*  72 

+  li 

»-fi 

ion-,s 

+  86-7 

im 

SK 

-fl'ft 

+0-4 

+  Z71 

+  26 -S 

+   B56 

6,989 

1 96 '5 196 

+  11-6 

+   95-1 

9,044 

+  89-5 

+  2677 

+  2232 

26-b 

+  282-7 

+   35-7, +  U 

K 

14A 

+  35-6 

fM 

SB 

-l-B 

+rs 

+  37-1 

+  36-3 

+  110-3 

12.165 

99    ,197^ 

+  11-6 

+  m-9 

14,B6C 

+ 116-1 

+  4523 

+  3927  48-5 

+  372-5 

+ 174-11 +  1C 

V> 

im 

+  16-7 

IfiK'fi 

l.SKS 

-M 

+^■3 

+  48-1 

+  46S 

+  141-1'19.910 

203    ,201-S 

+  11-S 

+  163 

23  40e 

+  147-1 

+  7359:+644S  80-9 

+  477-2 

+353     +1( 

3fi 

ara-' 

+  a99 

IRfi 

TRfi 

-:i-7 

+K'fl 

+  52-a 

+  51-5 

+ 153 -b;  23.692 

61 

61 

4      ib 

+ 157-2 

24,710 

+  165-4 

+  8300  +7665,  96-8 

+  87-9 

+  460-6+    1 

M 

IM 

+  fl.S-? 

Wl.'i 

ani-R 

-  4fl 

+  :^-i 

+  48-3 

+  46-7 

+  138'5l  19,181 

73 

7.1 

-   4-3 

+  134-2  la.oos 

+  IS63 

+  60821  +  6260 

80-3 

-281-5 

+  422-5  -   1 

M 

IM 

+  37'a 

220 

KIR 

-fl-.! 

+  ^■4 

+  41 -a 

+  39-6 

+  114-9  13,202 

76 

76 

-  4-4 

+  110-5]  12,210 

+  U8-7 

+  4552 

+  4343 

67  b 

-231-3 

+  383 

-   1 

a 

I2» 

+  S0-2 

awfi 

K.V>'ft 

-fl-fi 

+,tfi 

+  33'J 

+  32-0 

+  90-6,'   8,20a 

126-5 126-5 

-   7-5 

+   83-1 

6904 

+  86-9 

+  2608 

+  2376 

i77 

-277-7 

+  3128 

-   1 

>7-7 

67-7 

+  166 

337 

234 

-4-6 

+3-6 

+  20-2 

+ia-4 

+  47-7 

2,275 

252 

248-6 

-14-7 

+   33 

1.D89 

+   40-3 

+   666 

+   792 

12-b 

-263 

+  145-1 

-It 

108247 

115424 

38218 

35256449-5 

371-6 

2162-4 

92-2% 
298-2 

298-3 

TABLE  III. 


Current 
No.  8. 

thick  ooil 


CarrsDt 

differ- 

sDoe. 

Second- 
arira, 

NMlft2 


Amperu. 


-18 
+  15 
+38-S 
+67-1 
+75-2 
+88-8 
+  86-9 
+  77-6 
+64-6 
+  42-9 


Cnrrent  No.  1. 
Thick  ooil. 


31 
-1-6 
-0-2 

+  1 
+  J-9 
+  2-5 
+2-8 
+  3-1 
+  3-4 
+  3  6 


a 


-18-1 

+  13-4 

+38-3 

+66-1 

+77-1 

+91-3 

+  89-7 

+806 

+68 

+46-4 


.3  I 

§■§ 

o 

si 


-16-6 
+  14-2 

+  38'') 
+  67-6 
+76-1 
+90 
+  88-3 
+  70 
+  66-3 
+  44-6 


Fotential  No.  2, 
Thiok  Doil. 


S  ■ 
> 


-  20-6 
+  26-5 
+  63 
+  91-8 
+  120-2 
+  141-6 
+  1381 
+  122-4 
+  101 
+  66-5 


IS 


^H 


Potential 

differ- 

euoe. 

Thick 

Doilfl.  Noi 

1  asd  2. 


424 

702 

3,969 

8,427 

14,440 

20,060 

19.070 

14,980 

10.200 

4.290 


96,652 


Potential  diSerenoe.  No.  1. 
Thiok  ooil. 


Voltl. 


+31-2 
+  29-7 
+  22-7 
+  217 
+  22-2 
+  11 

-  2-3 

-  6-2 
-11-8 
-24-2 


3 

> 


+  10-6 
+  66-2 
+  85-7 
+  115-6 
+ 142-4 
+  152  6 
+  135-8 
+  116-2 
+  89-2 
+   41-3 


Z  II 


Sa 


112 

3.305 

7,345 

12.880 

20,280 

23  285 

18.440 

13,602 

7,967 

1,705 


108.811 


^1 


i^ 


-  5-0 
+  41-3 
+  74-3 
+  102-5 
+  131-3 
+  147-1 
+  136-9 
+ 119-3 

:i^4 


a 
1 

"B. 

a. 

3 
m 

s 


-       192 

+  763 
+  3,282 
?  6.595 
+  10,980 
+  13,930 
+  12.180 
+  9,365 
+  6,066 
+    1.916  + 


i 

S 


309 

3S7 

2,425 

5,242 

9038 

12.575 

12,000 

9,486 

6,524 

2.810 


64  875     60,806 
93-73% 
406 -B 


Lost  bj  reaiatance, 
and  probably 

waste  field, 


10-4 

7-6 

55-9 

1257 

219-4 
307-0 
295-4 
2364 
166-5 
75-4 


1499-7 


i-3 

I 


\-i 


-  526-J 
+  414-1 
+  816 -7 
+  1124-3 
+  1470-1 
<■    683 

-  498-5 

-  726-2 

-  948-8 

-  1154-6 


+   16-5 

-  661 

-  14-9 
+  102-6 
+  249-5 
+  367-7 
+  383-3 
+  369-8 
+  323-5 
+  186-9 


654-0    1917-6 

407-1 


I 

8,3 

« 

Is 

£  k 

a 


+31-6 
+  29-2 
+  21-2 
+  19-5 
+  19-3 
+   7-6 

-  57 

-  9-2 
-14-3 

-as-9 


TABLE  IT. 


Jurreat 
Thick 


No.     2. 
coil. 


59 
066 
*J7 
S81 
307 


262 


410 
369 
205 


S. 
4 


Currant  No.  I. 
Thiok  coil. 


Oumnt  diirsrenoua. 

Thick  ooili.  Noa.  1 

and  2. 


f.2 


107 
S7 


+  14-8 
+  61 
+  00  3!  147 
+  89-3  IBS 
+  ■19-6  211 


3 -a 


Ifft 

57 
147 

1B7 
209 


S 


+21-1-7 
-1-1  +0-9 


-2-9 


3T  +  2-ff 


41 


+  2-J 


+  3-2 


s 


+  12t  +  13-4 
+  61-9  +  61-4 
+  1016+100-4 


+   92-3  + 
+  59-8  + 


90-8 
56-1 


Potential    Na 
2.    Tliifk  coil. 


e 
> 


+  21-3 
+  80-7 
+  130-2 
+  1161 
+   62-4 


PoUntial  No.  1. 
Thick  ooil. 


P.D.  Thick  coils 
Non.  1  and  2. 


454555  345 
6,512!'i56  1-252 

16,960|t42   142 

13,480  69 
3.ea3a66 


4t,;i89 


69 
262 


+  33-9 
+  248 
+  14 
-  6-8 
-25-8 


+  55-2 
+  105-5 
-144-2 
+  I10'3 
+  36-6 


5? 


=  II 

=6  9 


a  _ 


s 

% 

"a, 
a. 
a 
■ 

S 


Losses  by    re- 
aiatance,  and 


waste  rmld 


I 


-S 
■^  3 


IJ 


3,047  383  695  304  6-8  +  447-5 
U.ISO  93  1  6,530  4,923142-8+1580-2 
20, 790li37-2  14,650112  928|382  '  +  102S-& 
12,165 113-2  10,170.10,567312-3  -   839 

1,340   49  5    1,933'  3,095   99-3  -  WM-S 


48,472 


55,978131,617043-2 

93-05% 


472-2 


591-9 


J" 


I 

9 

ii 


-  65-1  -»■< 
+  B3-8i+21-f 
+  516-61  +  101 
+  32B3  -  9i 
+  158-4  -S7-^ 


aao-fl 


471-2 


Mad*  by  k  nfttilng  •whob,  or  by  ■nddaaly  intMNlnoliig  rMiatuiee 
bite  tha  |Ktaunp  sinuit,  tnii  the  oonaoqaaDt  cbangM  M  indncUoa 
bdag  mtinirri  fry  the  gKivanDineter.  Tha  tardinaaa  of  change  of 
(mnMt  la  Um  tnnaformw,  due  to  its  aelf- Induction,  was  luffi- 
dwtly  radaoed  by  uaiug  iii*ny  eellB  and  a  caniider«ble  reaiitADce. 
n**  naalta  m«  ibowo  In  Cum  V.  for  a  uoitla  traadoraier.  In  tbia 


oufvo  the  abadiMe  are  the  cnrrenb  in  tba  thin  coil  of  the  tnwa- 
former,  dirided  by  2t  to  radnce  it  to  the  Bame  ^eot  as  it  would 
have  had  if  it  bad  been  in  the  thick  coiL  The  ordioatea  ai«  th* 
iDdnctions  m  meainred  by  (be  kick  on  the  gsdvanometer,  bnl 
rednoed  to  a  acale  to  make  them  directly  comparafate  with  Um 
volttf  when  the  traoaformer  ii  uwd  with  an  alternating  Damnt. 
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ThMQ  rMnlto  are  not  given  in  absolute  unite.  Tho  prooedar«  to 
det«rauiie  polnlw  on  the  ourva  waa— first,  pass  the  nuutimum 
ourrant  conetponding  to  tha  point  C  ;  iio«t  Buddenly  diminieb  the 
oarrent  by  uuertiiiK  tiiitable  reaiatance  in  the  thin-coil  circuit,  and 
obmrve  tbe  kick  :  tha  drop  of  ordinate  from  C  to  A  correaponda  to 
the  kick,  and  the  abaciaaie  of  A  is  the  current  after  It  hoa  been 
reduced.  Next,  reverse  the  current  and  obaervo  the  kick.  The 
kick  corresponds  to  the  f  urtlicr  drop  of  ordinate  from  A  to  B.  In 
this  maimer  a  aeriee  of  poiots  are  determiQed  on  tha  curve,  Cuira 
_ yijriiowB  the  reUtiioti  between  induction  and  magnetiaing  current 
tor  the  pair  of  tranjformara  aa  deduced  from  the  experiments  with 
alternating  carrenta  sat  forth  in  Table  I.  The  ordinates  in  this 
curve  are  tha  areas  of  the  cnrva  of  potentialsjof  Carve  I.,  for  the 
ordinatee  of  this  latter  enrve  are  the  ratee  at  which  the  induction 
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tion.  I  Returning  to  Table  I.,  we  Bad  that  the  ftitC'ol  potential 
diiferi^ce  on  open  eirontt  in  the  whole  oombinatlon  ti  O-S  voU,  and 
tbot  tbelo«sof  power  in  niaifnetising  the  cores  and  in  lotMlenrtCBtl 
is2!%'26  watta— that  is,  a  loss  for  each  transformer  of  lU'lS  Vftta. 
ThetdeJ  loss  of  22»  watts  ma;  be  divided  into  126  wattaaoooniibid 
for  by  xha  hjateresis,  and  102  watts  due  to  loccJ  ovteota. 

Ref^ring  now  to  Table  III.  and  Curve  III.,  the  earlier  wJwnnii 
axplaiq  themselves,  but  a  word  is  Decessary  aboat  the  laat  Mx 
columila.  Tha  watts  supplied  to  No.  I  are  eimply  the  prodotrte  at 
each  ti^ne  of  the  volts  at  its  termioaU  and  tnaamparas  pMifag 
through  it,  stmilnrly  to  the  watta  given  out  by  No.  2.  We  ea^ 
firstly,  that  the  efficEencv  of  the  whole  combination  with  tliia  load 
ia  9373  per  cent.,  and  hence  the  efficiency  of  one  tranafonnar,  if 
the  los^  in  the  two  are  equal,  may  be  taken  aa  Mil  per  oanb. 
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ia  chaining,  whilst  the  abscissat  are  the  cnrrents  in  t^e  thick  wire 
at  corresponding  times.  The  points  marked  0  in  Cnrve  VII.  give 
tLe  remainder  after  dedaotlng  the  nuupetlemg  oarrent  as  eati- 
mated  in  Curve  V,  from  the  currents  of  Curve  VL— that  is  to  say, 
Cnrve  y.  is  oorTect«d  first  for  the  small  difference  in  marimam 
induction,  then  corresponding  to  any  indnotion  the  oarrent  ia 
taken  from  the  onrre,  it  is  doubled  as  there  ia  only  one  trans- 
former, and  tbe  reeolt  is  deduced  from  tlie  corresponding  current 
of  Curve  VL  Tha  dlfferenoee  are  the  msgnetislDgoarrentB  equiva- 
lent and  opposite  in  effect  to  tbe  loonl  currents  in  the  coras. 
If  the  local  currents  were  equivalent  b>  a  onrrent  in  a 
single  woaodary  circuit,  tiia  pointe  0  of  Cnrve  VU.  ought  to 
have  had  the  form  of  the  lull  iihe  of  Curve  VII.  drawn 
tbroogh  the  pointe. -H,  in  whioh  tbe  al>aoiaeea  are  prooor' 
tloBaTto  the  potonUal  difference  and  tbe  ordinates  to  Uie  inauc- 


The  fall  of  potential  In  tbe  whole  oomUnatlon  ia  6-1  volte,  bnt  the 
fall  with  no  load  ia  0-8  volt,  bence  the  rariatfon  due  to  tbe  load 
with  oonstant  potential  on  the  thin  colls  of  Na  I  is  5-3  volts,  or,  if 
the  fall  (^  potential  in  the  two  tranafontiers  wwe  eqnal,  which  it 
is  not,  for  a  tingle  transformer  2-S5  volte.  Assuming  that  the 
transformers  are  equal,  the  power  loat  in  redatance  would  be  ex- 
pected to  be  t^e  mean  of  mean  oarrent  X,  the  difference  of  poten- 
tial difference,  or  215'S  watt*.  It  is  in  fact  ISO  watte,  as  given  b; 
multiplying  the  square  of  onrrenta  by  lesistanoea.  But  tbe  trana- 
fbnnera  are  not  exaotlv  equal,  and  tJiere  is  the  waste  magnetic 
field,  both  of  whioh  will  have  a  small  elAat  on  the  diatrlbnUon  of 
lose  between  the  two  cUsaes  of  lose— viz.,  that  by  hyatereris  and 
local  cnrrente,  and  tiiat  by  resistuice,  but  none  upon  the  groaa 
eAoieocy. 
The  other  uUee,  IL  and  IV.,  are  arrao^i^ia.wuKi^i'Ook  • 
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mj  H  TUile  m.,  but  the  anmbw  ot  obMmlionx  on  Tnblc  IV.  u 
biraflciant  la  bring  oat  nil  tbe  jweuluritiM  at  lli«  Ukn^ormara. 

It  hM  BltMdy  bMU  aUUd,  that  U  th*  low  ol  pot«nU»l  due  to 
latfi  Id  tha  two  tfualoniun  be  «q«tt,  It  will  »mount  to  2-65  per 
(•ot.  TIm  foUowtng  (Kporlmsnt  wm  tried  to  McerUin  it  thi«  Iom 
WM«qa*L  Tho  truutomun  «cn>  eoanlod  in  ■«riea  oa  before.  Tlie 
■«Ii  potvntiAl  difhraBoe  of  tko  Chbk  wire  wu  mauured  by 
Theneon'e  m«lttoiUiikr  Mid  of  ttu>  thin  wtrM  by  Thonutona 
•leetnHUlte  voltmeter :  tli9  neen  o4  •  consldamble  nnnber  of 
•xjieriaaata  li|^v«a  bi  the  MWing  table,  the  hwd  betnf;  the  Mune 


the  clroi)  >*  irtwtor  in  No.  1  than  In  No.  2,  wliicfc  U  conaectrf  ^Mh 
the  wMte  rtflii  bBUffnon  Uie  H.O  coll*.  Of  oouTM  theee  traneiorMrw 
ere  intended  to  work  cmctlyaaNo,  2uiWorldsK,  iimdilch  «»eUie 
drop  from  no  lowl  toniwrly  (ull  loud,  m  riiown  by  Ihiilixperiiuopt, 
ii  2D  wolts.  The  wuy  In  wliich  this  wmM  fleld  cbmwb  io*qn«Utjf 
o(  drop  of  potential  in  Hie  two  trantrtortoeni.  coupled  «•  In  my 
oxperlinenl«.  is  very  worthy  of  rairoful  coonideretloa.  The  »«eto 
fleld  Is  proportional  to  Hio  current,  in  the  lreit»fi)nn»r^.  or  belW- 
tothemeen  irf  tUei«o  curreiit"  in  amperO'lUTa*,  Tho  tM-t, 
due  to  thli  wMte  field  will  bo  proporuooal  to  reieof  ohMigo  tii  the 
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ThiiihewatlMlora  total  drop^  4'Stolta,8-«  veltt  oooDfrad  is 


hm  anewa  UM  or  a  total  dropW  4'StoRa,X-«  ytm»  ooownd  !■ 
A   1,  and  1*0  ig    No,  It.    Tlwre,  i«  no  do«bt  of  the  fact  tlMt 


currents    If  the  mnenl  wcro  expreaetd  by  •  rfcDplv  henne 
cnrvo,  tho  E.M.F.  doe  to  the  waete  lleM  wmU  also  be  a  Mmida  | 

hannonic  ourre  diSurini;  in  phaae  by  ^.    Tito  Mrve  of  polea- 

Uale  is  roughly  to  dw  oano  phaae  aa  tho  enrve  ot  curremk  La*  A 
be  the  am)3itude  of  poteatial  dUTerence  of  No.  ^  truMtanner^  B 
Um  amplitude  of  dlArenea  of  potential  dlBorenoe  in  Nol  S,  or  Uw 
poUmtial  aiOereaee  of  die  thhi  wire  divided  by  M  :  St  wai  Im  iwy 
nearly  the  amplitude  of  dtfllsrenoa  of  poteatial  ditfarmoe  hetwaaa 
the  tbieic  vine  of  Nee.  1  and  'J.    The  r«Uo*  of  poieotiala  in  No.  1 


and  No.  -i  irlll  then  be 


1j^ 


4J^ 
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and 
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I  -f  JL,  or  tb«  drofi  in  the  finl  from  tUo  CMiae  ia  ibna 
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aa  great  as  in  Ibe  second  tranaformor,  Wb  ahill  return  to  tho 
wasto  field  iimnedistely.  PuttinR  aside  harmonic  curves,  and 
toturnine  ta  the  facts  m  they  nra,  the  following  Table  V.  gives, 
tret,  half  tho  diiforance  of  potential  difference  Uken  from  Table 
III.— that  is.  at  each  instant  the  drop  of  poteBtial  in  No.  2; 
eecwndly.  the  voits  of  the  thin  wire  of  No.  2  reduced  for  nomberof 
convolutions —this  U,  of  course,  the  mean  of  potential  rlifferonco 
between  I  and  2  :  lastly,  the  stjunres  of  these  volts.  From  thin 
we  see  ft  moan  square  IIXI'8,  showinR  the  drop  in  No.  2  to  be  2-e 
voIl«  out  of  a  total  drop  of  61,  and  the  remainder  3  5,  the  drop  in 
No.  I.  Diminishiug  those  roaultJi  by  O^,  the  half  of  0-8,  the  fall 
Observed  with  no  load,  tho  actual  losses  from  no  load  to  nearly  full 
load  Bill  be  ■2-2  and  31. 

Turn   now  to  the  lost  pohimn   of   TnWe  III.     This   ghies  the 
difference  of  potential  diiforenceH  eorregted  tot  the  low  gl  vOlts  iy 


263;^    2TU    2741    ^71    280i    2831    ZSS^    280^    202^      — 
30-7     34-2     19-2     185      130       17     -93    -12-7   -21-7     -28-1 

which  happens  to  come  to  a  scale  which  can  be  at  ones  plotted. 
The  points  marked  0  are  the  pointa  of  the  curve  corresponding 
with  the  above  rates.  The  agreement  of  the  point*  with  the  curvo 
is  remarkably  close.  This  exhibits  very  completely  the  effect  of 
w&sto  mf^(netic  lield  in  this  transformer. 
For  half  power  as  taken  from  Table  II.  the  rates  are  as  follows : 
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II '5 
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2S01 
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2S3i    2861 
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2891    W2i    2051 
-7-6  ^13-6  -17-6 


and  in  the  same  way  in  Curve  II.  the  dotted  curve  represents  tio 
difference  of  K.M.F.  corrected  for  resistance,  ann  '.he  point* 
correspond  with  tho  above  rst«e> 
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FMiaUuioe.     It  is  ahown  on  the  dotted  curve,   III.  ;   this  carvo 
ate  one  or  two  pecaliar  featnree. 
}M-  Tadlk  V. 

TWenncfr^         JfoU«,af  high-^eteatial  - 
anUi)  diMwfM.  eeit  dirid^  bf  80. 


16-6 
14-8 
11-a 
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1471    ai6«-o 

-  l-l 1S7-0  18770-0 

-  5*1  119-5  M2M-0 

-  6-9  96-1  0040-0 

-12-1  63-4  9860-0 

Square  TMt  of  mean  (qnue  =  100*8. 

lb  iliODld  be  poHible  to  Infer  the  form  of  thie  onrve  from  Uie 
oiirv«  of  cnrrenb.  The  rettea  at  which  the  mean  onrrenb  ie  obanging 
anHfbUom. 
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Curve  VIII.  givei  the  effioienoiM  in  tarmi  of  the  load, 
curve  1b  the  hyperbola 


This 


Effioienoy  =  100. 

Where  A=228,  the  lots  by  hysteiwis  ; 

B  =  -006  and  mainly  depends  upon  the  wMte  field  ; 
C  =  -0000036  and  ia  mainly  the  loss  by  realstanoe  ; 
X  =  Load  In  watt«. 

To  aom  np,  I  find  that  the  efficieni^  of  the  trMufonner  at  full 
load  would  be  960  per  oenb.,  at  half  load  96  per  oent.,  sb  qiurt«r 
load  B4-7  per  Cttit.  The  magoeUBing  cnrrent  of  tha  brMktfonner 
amonnta  to  114  watte,  or  175  per  oent.  The  drop  of  potential 
from  no  load  to  fall  load  ia  between  2  and  2-2  per  oant. 

lo  ooDolnsitm,  I  wish  to  ezpceM  my  thanka  to  Mr.  Wibon,  of 
King's  CoUege.  Thia  gentleman  oarrled  oat  the  euMrimoots 
under  my  direction,  and  mado  nearly  all  tlie  namerioal  oaunlationa, 
and  diew  moet  ot  the  ourvaa  for  me. 

Dftted  this  list  day  of  Hay,  1B92.       (Signed)    J.  HorumoH. 
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THE  TRAMWAYS  INSTITUTB. 

Peihaps  this  issue  will  be  looked  apou  by  some 
readera  as  too  much  about  tramways,  btit  in  thi* 
direction  Englishmen  need  shaking  up.  Hitherto 
tramway  work  has  been  somewhat  of  a  proeaic 
character — by  that  we  intend  to  indicate  the  pro- 
Tailing  custom  to  ignore  the  immense  possibilitioa  of 
electricity  for  this  work.  But  there  are  indications 
of  A  better  time  even  in  this  horse-mule-steain 
beridden  land.  At  the  general  meeting  of  the  Tram- 
ways Institute,  held  last  Tuesday,  throe  of  the  papers 
were  wholly  devoted  to  eieotrioal  subjects,  one  was 
common  to  all  kinds  of  traction,  and  the  remainiug 
one  was  about  an  oil  engine.  With  the  exception 
of  the  latter  we  give  a  full  report  of  those  papers, 
and  trust  that  it  may  prove  the  foreruruter  of  man; 
future  reports  dealing  with  the  application  of  elec- 
triciiy  to  tramways.  Although  the  progress  in  this 
cotmtry  has  been  slow,  we  can  boast  of  the  bi^t^ust 
practical  application  in  the  City  and  South  London 
liailway,  and  the  successful  working  of  this  Lino 
has  led  to  the  promotion  of  various  lines  to 
be  worked  electrically.  Liverpool  also  is  to 
have  its  overhead  iilectric  railway,  but  we  dosiro 
to  chronicle  progress  in  tramways  pure  and 
»iinple.  One  great  reasou  why  more  has  not  been 
done  was  given  by  the  president  of  the  iiiati- 
tute,  Mr.  Carruthers  Wain — that  the  rcquirud 
capital  was  not  forthcoming.  Tramway  work  has 
not  been  so  Jiuaucially  successful  as  to  easily  indnce 
capitalists  to  subscribe  money  for  new  depatturus, 
though  the  experience  in  America  should  indicate 
that  improvement  pays.  Mr.  Frank  J.  Bpragne,  in 
his  inaugural  address  to  the  American  Iiistituto 
of  Electrical  Engineers,  dealt  with  coming  de- 
velopments of  electric  railways,  and,  among 
olh<!r  ihiugs,  said :  "  Klectric  street  railways 
are  no  longer  experimental,  nor  is  their  success 
problematical.  Their  history  for  the  past  five  years 
is  that  of  an  almost  unequalled  development. 
Almost  within  a  decade  has  occurred  the  first 
working  of  a  practical  electrical  railway.  In  a  third 
of  that  period  there  have  been  put  in  operation  or  are 
under  contract  luorc  than  4j>i)  roads,  equipped  with 
nearly  6,000  cars,  over  10,000  motors,  and  with  over 
3,tK)0  miles  of  tnick.  There  is  mode  a  daily  mileago 
of  not  less  than  700,000  miles,  and  over  a  biUioo 
passengers  are  earned  annually.  .  .  .  Thirty 
thousand  horses  in  a  single  year  have  been  relieved 
from  the  slavery  of  stroot-car  propulsion ;  stables  ue 
disappearing  and  streets  becoming  cleaner ;  luxturioua 
oars  are  running  on  smooth,  well-built,  and  rigid 
road-beds.  Dividends  have  been  increased,  expenaei 
reduced,  investments  enlarged,  the  uuproductiTo 
have  become  productive,  the  impossible  possible. 
Land  values  have  been  increased,  hobitsble  limits 
extendc<l,  houaes  erected,  aud  lime  saved."  That  is 
what  is  said  of  electrical  tramways  in  America.  In 
England  the  president  of  the  institute  tells  us  that 
some  200  miles  of  tramways  have  been  authorised  by 
PaiUament, and  tbat,to  obtain  thisauthortsation,  have 
been  proved  to  be  wanted,  but  have  not  been  con- 
atnicted  becsuM  capital  could  not  be  obtained.  Ha 
ultfo  heard  that  the  Blackpool  electric  tramway  was 
likely  to  come  to  on  end,  not  because  it  was  oiuac- 


I 


I 


I 
I 


THE  ELECTRICAL  ENGINEER.  JULY  1.  1892. 


17 


ceesful,  but  because  the  wisdom  of  the  local 
authorities  waa  againat  granting*  a  renewal  of 
the  lease.  On  the  other  haitd,  there  is  hope  that 
the  line  at  Leeds  may  be  extended,  that  Ilradford 
will  take  np  the  work,  and  within  two  or  three 
months  that  the  South  Staffordshire  hnes  will 
be  opened.  These  are  with  overhead  condnctnrs, 
and,  altboQgb  not  exactly  on  th«  oame  syHtuiu 
as  the  Leeds  line,  are  far  more  cheaply  con- 
Htructed  than  with  undergroand  condnctoro. 
To  us  one  of  the  most  potent  factors  compelling 
sooner  or  later  the  adoption  of  electricity,  or  some 
other  suitable  agent,  is  the  relief  of  horses  from 
tramway  slavery.  It  ia  to  the  monibers  of  thu 
Tramway*  Institute  wo  tmist  look  for  action.  They 
know  the  difficnlties  they  now  have  to  contend  with, 
and  have  the  responsibility  of  procuriufj  u  dividend 
for  the  shareholders  upon  their  shoulders.  Once 
convince  them  that  increased  revenue  will  come 
from  the  adoption  of  the  new  method,  they  will  aim 
at  its  introduction  as  their  means  allow  ;  and  when 
equipping  new  lined  will  cndeavom-  to  carry  out  the 
I        system  that  seems  likely  to  be  the  most  profitable. 


CORRESPONDENCE. 

"in>p  ni»H(  wiifl  la  ri"  min  4  KroriJ. 


TUESDAY  NIGHT'S  THUNDERSTORM. 

Sir, — The  »torin  of  to-night  ha<  been  a  very  aevera  one, 
and  the  ligbtning  boe  been  especially  virid.  One  Huh  wu 
vorv  noticcttblo  in  the  noi.i;hbour1iood  of  Leyton  just  before 
9  o  clock.  It  was  a  vertical  fUtb  from  clouda  to  oarlb,  and 
its  path  wae  almost  Straight  ([of  course  it  was  of  ■  zigzag 
form,  but  the  main  direction  was  ttiaiuht).  This  lofl 
bohind  it  a  tlream  of  Kolden  sparks  whieh  gradaally  diod 
out,  tcaemMinK  somewhat  a  rocKOl.  This  flash  was  iiotie«d 
by  several,  and  the  stream  o(  sparks  was  specially  com- 
mented UjlUII. 

There  were  nomeroiis  other  l)Mb«s,  some  representing 
chains,  others  tridont«.  others  were  seinictrcular  and  all 
manner  of  sbnpos.  Tbo  colour,  too,  was  veiy  noticeable. 
«oino  almost  white,  olhora  amber,  some  violet. — Yours,  etc., 

William  B.  Olaukx. 
3,  Mortimer- villas,  WinjjficUi  i-oad. 

Waltbamstow,  28tb  June.  1892. 

I  We  ourselves  noticed  the  Hiuhing  bctwooii  the  rain- 
drops, during  this  thiindorxtorm,  in  n  London  street, — 
Ed.  H.  S.] 


OUR   PORTRAITS. 


HopkinsoD,  Dr.  Jobn.  is  the  eldest  son  of  Mr. 
Aldenn»ii  HopkinBoii.  of  Manchester,  and  was  bom  tn  tbe 
year  184'.'.  Uis  motber  is  a  daughter  of  tbe  bt«  Jobn 
l>ewhurst,  of  Skipton.  His  brother  Alfred  is  Queen's 
Counsel.  His  education  commenced  at  Liodew-grave 
School,  and  was  aft«rwunl*  carried  on  at  Quecnswood 
College,  but  he  left  there  lit  the  caHy  ago  of  15)  lo  enter 
Owens  College,  Manchester,  where  lie  rcmuinci)  until  he 
was  IS,  when  be  entoreil  'Trinity  College,  Cambridge.  In 
the  yaar  1870  he  graduated  u  Doctor  of  Science  in  two 
branches  in  the  Univcrsitr  of  London,  taking  as  bis 
BubjecU  Pure  and  Applied  Mathetnatics  and  Light,  Sound 
and  Heat,  under  tbe  original  regulations  for  that  degree.  In 
tbe  loltowing  year  he  graduated  at  Oambridge  as  Senior 
\\' rangier  and  First  Smith's  I'rizeman.  Tbeee  two  hotiount 
have  not  very  often  been  obtained  by  the  same  man,  ae  the 
Smith's  prise  examiiiatten  b  essentially  a  test  of  raalhO' 
raatical  creative  power,  or  capacity  for  original  woik ;  while 
tbe  maUMmatkial  tripos  has  always  been  nitbur  tu  lest  a 


man's  capacity  of  assimilating,  ant)  re(>roduaing  with  accu- 
racy and  rapidity,  tbe  work  of  otbor*.  By  obtaining  the 
first  place  in  both  examinations.  Dr.  Hopkinson  therefore 
showed   that  Imlb  bis  receptive  and  creative  mathematical 

{lowers  were  of  a  very  high  order,  and  this  early  promise 
lae  been  amply  fulfilled  throughout  bis  subeequetit  career. 
It  is  a  fact  not  unworthy  of  notice  in  tbme  days,  when  the 
liorcenesa  of  competition  leads  many  ardent  young  student* 
to  commit  the  fatal  mistake  of  neglecting  physical  exercise, 
that  while  at  Cambridge  Dr.  Hopkinson  was  known  as 
a  good  oannan  and  runner,  and  that,  be  won  a  footfuco 
only  three  weeks  before  the  commencement  of  his  tripos. 
Early  in  the  year  1872  Dr.  Uopkinson  accepted  the 
Appointment  of  engineer  to  Messrs.  Chance  Bros,  and 
Company's  lighthouse  works,  near  Bimtingbam,  at  which 
town  be  lived  until  D^T^,  when  he  moved  to  London,  and 
began  prnvtice  an  an  engineer  on  his  uwn  account — with- 
out, however,  giving  up  his  connection  with  the  firm,  a 
connection  which  still  continues,  and  which  has  resulteil  in 
many  im[»rovements  in  lighthouse  work :  notitbly  the 
group  flashing  app.iratus  After  bis  removal  to  London 
be  very  soon  became  widely  knovm  ss  an  expert  in  patent 
case*,  a  branch  which  still  forma  an  important  portion  of 
bis  practice.  In  addition  to  acting  as  consulting  engineer 
to  tbe  MotrO|ioIitan  Kleclric  Light  Company  and  several 
Other  comgunies,  Dr.  Hopkinson  has  carried  out  a  good 
deal  of  constructive  work.  He  is  now  acting  as  engi- 
neer to  the  Msnobester  Corporation  in  lighting  the  town. 
From  1877  onwards  he  contributed  a  number  ot  able  pajiers 
to  tbe  Royal  Society.  During  the  yearn  1879  and  1880 
Dr.  Hopkinson  read  two  paper*  of  very  exceptional  imi)ort- 
ance  on  *'  Electric  Lightine "  before  the  Institution  of 
Mechanical  Engineers.  In  the  Brat  of  these  ho  described  a 
number  of  experjmentf)  made  with  a  Siemens  dynamo  to 
determine  its  efficiency  under  varying  conditions,  and 
mapped  out  tbe  relations  between  E.M.r'.  and  current  by 
means  of  curves,  since  called  "  characteristic  curvee  "  by 
M.  Marcel  Depren.  In  tbe  second  paper  a  number  of 
somewhat  simitar  ux|>crimentB  subsequently  made  by  other 
observers  on  SiemciiH  and  Gramme  dynamos,  wei-e  mapped 
out  ill  the  same  way,  and  the  observations  were  thus  made 
oomparsble  with  one  another.  It  also  contained  descriptions 
of  a  method  of  measuring  the  )>nghtn«*  of  the  electric 
arc,  and  the  determination  of  the  ratio  of  the  poten- 
tial difTerence  at  the  cndx  of  tbe  carbons  to  the 
eurreat  passing.  Early  in  the  year  1883  Dr.  Hopkinson 
made  some  improvemenu  in  tbe  Edison  dynamo,  which 
proved  to  be  of  exceptional  importance  as  forming  the 
basts  of  subsequent  important  improvementa  in  dyDamo 
machinery.  In  the  same  year  he  wae  appointed  to  deliver 
before  the  Insttlulion  of  Civil  Engineers  one  of  a  series  of 
lectures  on  "The  Practical  Applications  of  Electricity." 
His  lecture  was  entitled  "  Soeae  FoinU  in  Electric  Lighting," 
and  in  addition  to  a  most  masterly  general  exposition  of 
tbe  subject,  ho  dovolopod  in  it  soido  very  important  points, 
such  as  the  |)ossibility  of  nmning  two  or  more  alteraattDg 
machines  in  i>arallef,  and  the  relations  between  the  effici- 
ency and  the  dimensions  of  a  dynamo ;  and  he  aim  pointed 
out  that  the  fact  previously  observed  by  Mr.  Shoolbrad  in 
ex  peri  men  tin;;;  with  a  aeries-wound  Gramme  machine,  that 
after  a  cerUin  current  strength  bad  been  obtained  tbe 
K.M.F.  bs)^  to  dtmiuiab,  could  be  explained  by  tbe 
aptiroach  to  magnetic  saturutton  of  tlie  iron  of  Uw  maehlne. 
'the  theory  of  alternating  dynamos  was  farther  developed 
ill  a  puper  on  "  The  Theory  of  Alternating  Currents," 
read  before  the  Society  of  'Felegrapb  Engineers  in  1884. 
In  1685  and  1839,  Dr.  Hopkinson  read  two  very  important 
experimental  papers  before  the  ftoyal  Society,  "On  the 
Magnetisation  of  Iron,"  and  "  On  the  Ma^eiic  and  other 
Physical  Properties  of  Iron  at  a  High  Tantpersture."  Early 
in  1880  be  discovered  peculiar  properties  of  an  alloy  in 
nickel  and  iron.  In  1886  be  read  a  vevy  imiiortant  |>aper 
before  the  Royal  Society,  "On  DynamoKlectric  Ktachiuery.' 
This  i>a])er  contained  an  account  of  investigations  carried  out 
in  conjunction  with  his  brother.  Dr.  E.  Hopkinson,  with  tbe 
object  of  obtaining  an  apiiroximately  complete  construotion 
of  the  characteristic  curve  ot  a  dynamo  of  given  form  from 
the  ordinary  laws  of  magnetism  and  the  known  proportioe 
of  iron,'  and  to  compare  tbe  results  with  the  itctual 
chanctertstic  of  tbe   machine.     Ajiother  very   important 
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,ftper,  "On  Lho  Electrical  Illuminatioit  of  LigbtbouBM," 

Fvu  read  before  the  Irislitiiltoii  at  Civil  Eugineera  in  1SS6. 

'  Dr.  H<M)kiti80D  wu  eleoled  u  Fellow  uf  the  l^yal  Sociiity 

iu  1878,  and  he  it  a  meoibcr  of  the  >Scnalc  of  the  London 

Univercit)-.     In  1890  the  Koyal  Society  awnrdcil  to  bim 

one  of  the  Hnya]  MednlR,  nnti  daring  1  BdO  bo  waa  Uie  |H-o*i- 

'd«Dt  ol  the  Instilutovf  Eioclrical  Engineers.  Ue  ts  member 

of  council  of  the  MocbfinicAl   Engineers,  and  U   professor 

of  eloctrical  engineering  in  King  s  College,  where  he  docs 

not  lecture,  but  closely  superinteuds  the  laboratory. 

HopktnaoD,  Edward,  H.A..  D.So.,  M.I.C.E.  Born 
i»  18S9,  Mn  of  Alilvrnmn  Ilni'kinEoii,  M.I. O.K.,  of  Man- 
tboater.  Kdnoted  al  Owen;  College,  Manchester,  and 
'  obtained  nn  oxbil>ition  in  mathcmalJcs  at  Kmnianiiel  College, 
iCambridge,  in  1877,  and  Gubaeqiienlly  a  Foiind.ttion 
Scholarahip.  He  graduated  as  teutb  nraiigler  in  tlie  mathe- 
matical tri|>ofl  of  1881,  and  waa  elected  u)  a  fellowsbijt  at 
Emimnuel  College  in  168:1.  In  1881  he  took  the  ilegi'ec  of 
D.Sc.  in  the  Cniveriiity  of  LotKlon  in  the  branch  of  cloo- 
Lricity  and  inagnetUm  trvatod  matheniutically.  In  lti82 
Dr.  Hoi>kiniton  became  aisiatant  to  the  lato  Sir  William 
Siemenit,  urwt  ooiitjniiei]  with  bim  unlit  his  Hcalb.  During 
tbi«  time  he  carried  out  the  experiments  at  I'ortruih  in 
connectinn  witli  the  Kret  eleclncal  tramway  in  the  United 
Kingdom.  Ho  received  a  silver  medal  from  the  Society 
of  Arte  for  a  [taper  on  the  Portnuh  tramway,  read 
before  the  Hocioty.  After  the  dealb  of  Sk  \\'illiam 
Siemene,  Dr.  Ho|>kiniion  designed  aiul  carried  out,  in  1885, 
tfae  Beesbrook  und  Ncwry  electrical  tramway,  whidi  is 
worked  entirely  by  water  power,  aiid  still  continues  to  bo 
the  only  eleetncal  tuamway  on  which  both  goods  and 
paueDgert  are  carried  on  a  largo  scale.  Ho  read  a  paper 
before  the  Iniitiltito  of  Civil  Engineers  on  the  construction 
will  workiRg  of  this  tramway,  which  was  awarded  a  gold 
medal  and  Telford  premiam.  In  1887  he  became  a  partner 
in  the  firm  of  Ateaais.  iMatber  and  PiuLt,  of  Salford,  aiia  under- 
book  the  charge  of  the  electrical  engineering  department,  of 
which  he  continues  head.  He  is  the  inventor,  in  conjnnC' 
tioD  with  Dr.  John  Ifojikiniion,  of  the  Mancbe«ter  dynamo, 
and  of  variouH  impi'ovements  in  connection  with  dynamo 
niachincN  arid  the  apjilications  of  olcctricity.  He  is  the 
joint  AiiUior,  with  Dr.  John  llopkinaun,  of  a  pa[)or  on 
"Dynamo-Electric  Macbiooiy,"  printed  in  the  Tr'tnuviifms 
of  Ine  Royal  Society,  lie  designed  the  electrical  plant  for 
the  City  and  South  London  Electrie  Itailway,  and  the  elec- 
trical jutt  of  the  work  was  carried  out  under  hia  direction. 

Hammar,  WUliam  J.,  at  pneent  a  consulting  and 
aujierviting  engineer,  is  »|>ecially  well  known  for  hia  long  and 
tnlimato  oonneclton  witli  tbo  rue  of  incandescent  lighting 
(n  Amerwi.  He  waa  one  of  Ur.  Edison's  private  aaeietants 
in  tlko  Menlo  Park  laboratory  at  the  very  beginDing  of 
the  developmont  of  ihoincaadmcent  Ura[).  In  conneoUon 
with  Mr.  E.  H.  Johnson  be  eataUished  tho  first  station 
in  the  world  for  ineandeeoent  lighting  as  electrioal 
engineer  of  tbe  English  Edison  Company,  and  su|>er[n' 
tended  the  elaborate  tldison  diaplay  at  tbe  Crystal 
Palace  Electrical  I'lxbiltition  in  19^2.  During  tbe  next 
two  years  he  waa  chief  electrician  and  engineer  of  the 
Oerman  txltton  Comfuny,  and  introduced  incandescent 
lighting  into  Berlin.  For  two  years  ho  aerved  as  chief 
in^MOtor  of  central  stations  of  the  Edison  Company,  and 
rejiresented  that  organiaatioo  at  ihe  Franklin  Institute 
Exhilntion  in  1884,  the  Cincinnati  EzhibittOD  of  1888,  and 
the  Paria  Exhibition  of  1889.  He  coostruoted  aitd  operated 
Um  largoal  plant  of  electrical  engineering  woik  ever  made 
for  apecia]  efleota  at  tbe  Centennial  EK|M»ition  of  tbe  Ohio 
Valley  and  Middle  Atlantic  State*  in  1688.  He  has  acted  in 
an  exi»ert  cajacity  for  the  various  Edison  interests  in  con- 
nection with  tbe  Ponce  de  Leon  plant  and  otliors,  and 
eondndod  the  moat  olaborato  economy  t«st  upon  tbo 
Harriabnrg  station  which  has  ever  been  made  in  that 
country.  Mi.  Hammer  conducted  some  remarkable  experi- 
mania  In  wtiiid  tranamiaaion  between  New  Vork  and  I'oila- 
'  delpbia,  employing  botb  tolephonesand  phonographs,  which 
reeeived  great  attention  here  and  abroad,  ana  on  account 
of  which  be  waa  presented  to  the  French  Academy  of 
Sciences  and  tbe  lotemational  Society  ol  Electrici|ina.  He 
baa  made  sobm  highly  intereating  and  original  exiMrimenta 
lo  vrar  batlooitio^,  agnallinft  aound,  and  apeoial  applica- 


tions of  eloctricity,  and  own*  a  large  number  of  patente 
for  his  own  invontiotiA.  He  was  one  of  tbe  three  incor- 
porators of  the  Sprague  Electric  Itailway  and  Motor  Com- 
pany, and  as  manager  of  the  Uoston  Ediaon  Company 
«uliliBhe<l  tbe  brst  commercial  stAtion  for  ttanemiaaton  ol 
|iower,  inauUiiig  at  l!rst  92  motors.  He  is  well  known  in 
connection  with  the  development  of  the  phonograph.  At 
present  ho  is  working  mi  an  engineer  on  ni*  own  aeeount. 
Soon  After  tbo  inaugumtinn  of  tbe  1F*92  exhibition  at  (lie 
Crystal  I'aKce,  Mr.  HiLromor  came  over  to  England  aa 
representative  of  various  American  interosta — among  otberv, 
those  of  Mr.  11.  Ward  Leonard,  bho  Carpenter  Heating 
Company,  the  Ries  Electric  Specialty  Company,  the  WeatOR 
KlecU'ic  Instrument  Comiiany,  Ward  Arc  Lamp  Company, 
Tetomeler  Company,  Pilkiogton  and  White,  and  otbera. 
During  his  long  and  intimate  career  with  electrical 
developmenU  Mr.  Haninusr  hnx  taken  a  great  (Ktrt  in  dls- 
sominsting  information,  .ind  in  alwaya  alert  to  fully 
invoBligsto  any  improvement  which  may  be  brought  to  bw 
notice.  He  is  vice  president  of  both  the  American  Inetitute 
of  Electrical  Engineers  and  the  New  York  Electrical  Society, 
and  prominently  identified  with  alt  tbe  American  electrical 
organ iialionH.  His  tiumeroiia  friends,  whether  on  this  side 
or  on  the  otlier,  can  fully  rely  u)>ou  his  busineaa  inatiucta 
when  triitting  their  biisinois  into  his  hands.  If  we  per' 
milted  nnrMlvcn  to  discuss  the  merita  of  Mr.  lUmmer  from 
a  social  point  of  view,  we  foar  his  numerous  friends  would 
impugn  tbe  possibility  of  getting  eufGciontly  r^rooa 
language  to  adequately  express  their  high  appreciation  of 
bis  charKter. 
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Beanett,  Alflrad  Rosllng,  U  lE.E.  Bom  in  Londoa 
March  14tb,  I8.'')0.  Educated  i>rincijially  at  Belle  Vue 
Academy,  Greenwich.  Mr.  Bennett  i«  best  known  to  tbe 
electrical  world  at  tbe  preeonl  time  on  one  of  tbo  abteat,  if 
not  the  ablest,  of  telcpnone  onginocrs.  For  years  tbo  ttudy 
of  telephony  in  all  its  deUils  has  ongase'l  bis  attentJOO, 
and  in  canyiiig  out  practical  work  he  has  boon  pre-emi- 
nently successful.  Mr.  Dennett,  however,  had  tbe  great 
advantage  of  coming  into  telej>honic  work  witii  a  motara 
and  ripened  experience  in  telegruphic  work,  for  so  long  ainee 
us  1860  be  went  to  India  in  the  service  of  the  Indian  Tele- 
gnph  Department.wherebehad  a  varied  and  very  successful 
czperienco.  On  bis  rctuni  to  England  in  1673,  be  for  ■  year 
or  BO  was  wicb  the  Higbton  Batterieti  Company,  and  uxaf 
wdrds  with  Ihc  Magneto  Comtmny.  r>nring  tbe  period  te 
May,  18S0,  he  was  active  in  diflerent  directions,  paring 
eoneidcrabie  attention  to  literary  work,  but  in  May,  1880, 
be  joined  tbe  United  Telephone  Company,  and  from  then 
to  now  has  gradually  won  a  foremost  position  in  tbe  in- 
dustiy.     He  is  answerable  for  many  improveraenU  in  tcle- 

tibonij  ai>piiratU3,  some  of  which  were  patented.  In  1883 
le  joineil  tbe  National  Telephone  Company  as  engineer  for 
theirScotch  and  Irish  districts,  Wo  cannot  here  enter  intoa 
critical  consideration  of  pnpcrsroad  or  improvemenU  modain 
apparatus,  but  in  both  directionswryvalnableworkhaabeen 
done  by  Mi;,  llenoett.  We  might  juat  refer,  however,  to  the 
exceedingly  intereetini^  pspera  read  at  the  Institution 
during  tbe  Edinburgh  l^xfaibition.  and  more  recently  at  the 
British  AsaociatJon.  Subsequently  severing  his  connection 
with  tbe  National,  he  became  engineer  to  the  Mutual,  and 
strongly  advoeatea  the  complete  metallic  circuit  ayatom. 
whiob  under  hiadireotiona  ban  been  admirably  carnod  out 
at  Mancheater ;  and  tlirowing  in  his  lot  with  tbe  New  Tele- 
phone Comjuny  in  London,  he  ha*  been  inBtrumeDtail  id 
assisting  to  rouse  iiublic  action  towards  improving  the  tele- 
phonic facilities  of  the  metropolis.  Wo  can  only  trust  that 
tbese  labours  will  load  to  London  taking  the  foremosi 
place  in  telephony  that  its  size  and  wealth  predict. 


i 


OBa^ 


Cteroke,  Emile,  is  the  managing  director  of  tbe  Eleoi 
and  Gener.»l  Investment  Company,  a  very  auooaaafill  col 
pany  which  be  and  others  formetl  in  1890  Lo  facilitAte  tbe 
promolion  and  development  of  undortaktnei  (or  electric 
lighting,  traction,  transmission  of  ]>owor,  and  other  indn*- 
trial  uses  of  electricity.  He  became  connoctod  with  (Jie 
electrical  industry  in  the  beginning  of  1883,  when  be 
joined  the  Brush  Company.  Since  tben  he  baa  beep 
cloaely  identified  with  the  progress  of  that  company, 
having  been  aucceesively  seci'Ctary,  manager, and  manwing 
director.    He  baa  Uuly  resigned  the  raaateement  ol  iht 
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company,  but  he  still  occupiw  a  aeat  at  Uio  l>oi>ril. 
At  tb«  Inst  general  meeting  ol  the  BbareholdcrB, 
the  rhikb  of  Marlborough,  tb«  cbairman  of  the 
comiKiny,  speaking  of  the  Cily  of  London  electric 
lighting  undertaking  aaid  :  "I  cannot  impress  ujimi  joii 
tno  «trong1j-  what  an  immenH  advantage  it  ia  to  you  to 
have  obtained  thit  vatimblo  order,  and  in  paaainf;  I  cnni^t 
hclpaayiDK  that  you  owo  tbut  ontintly  to  tbc  scrvicen  wd 
persistent  labour  of  your  managing  director.  Altboil^li 
your  board  have  ipvea  every  attention  that  they  could  to 

{our  aflklr*,  it  would  have  been  impoBsible  for  them  to 
ave  nesotiatod  this  enterprise.  For  several  years  Mr. 
Oarcke  dm  been  working  at  this  thing,  and  be  has  suc- 
ceeded in  carrying  it  out,  and  I  muit  say  that  I  think 
it  is  largely  oiriui;  to  hts  aucoeiaful  labours  in  tbii  matter 
that  wo  were  able  to  como  (orvrard  and  make  such  a 
favourable  report  to  yoti,  not  simply  with  regard  to  the 
balance-sheet,  but  with  regard  to  the  prospect*  of  your 
company  genenlly."  But  it  is  not  only  on  behalf  of  the 
Brush  Company  toat  Mr.  Garcke  has  done  good  and  hard 
work.  Our  contemporary  the  City  leader,  in  one  of  its 
recent  articles  on  "  City  Men  at  Home,"  stated  that  it  is  ad- 
mitted even  by  Mr.  Uarcke'srivalt  tntradethatwhilehehaB 
tiusbud  forwam  the  interests  of  the  Hniih  Company,  he 
las  always  kept  in  view  the  welfare  of  the  industry.  He 
was  one  of  the  lirst  to  take  up  the  i)uealion  of  the  amendment 
of  the  Electric  Lighting  Act  of  1$83.  Ho  organised,  with 
Lord  Tburlow,  the  Bm  depiiUtion  to  the  Board  of  Trade 
on  the  subject,  and  afterwards  acted  as  hou.  secretary  to 
the  committee  which,  at  the  suggestion  of  Mr.  Chamber- 
lain, was  constituted  to  draw  up  draft  clauses.  He  it  one 
of  the  vice-clirkirmon  of  the  Electrical  Section  of  the  London 
Chamber  of  Commerce.  He  is  also  a  director  of  the  Chelsea 
Electricity  Supply  Company,  of  the  County  of  London 
Electric  L.iRht  Company,  and'  of  the  Balh Electric  Company. 
He  is  a  Fellow  of  the  Koyal  Suiisiitai  Snciety,  momlwr  of 
the  Institute  of  Electrical  Eiigineem,  of  tlio  Instiluto  of 
Actuaries,  and  of  other  societiee. 


THE"  TRAMWAYS  INSTITUTE  OF  GREAT  BRITAIN 

AND  IRELAND. 


Between  70  and  dO  members  and  visitora,  among  whom 
was  a  sprinkling  of  eleotnoa]  eiigineen,  auembled  on 
Tuesday  at  a  special  f;oneral  meeting  of  the  Tramways 
Institute  of  Great  Britain  and  Iicland,  netd  at  tho  Guildhall 
Tavern,  E.C. 

Tramway  men  had  met  to  discuss  their  own  particular 
business,  and  electrical  engineers  had  gathered  to  once 
more  lay  before  the  former  the  subject  of  electricity  as  a 
motive  power.  Mr.  W.  Carrutbers  AVain,  who  presided, 
was  uDflnfmously  re-elected  pfesidenl  for  the  forthcoming 
13  months,  on  tne  motion  of  Mr.  A.  P.  Skiitii,  seconded  by 
Mr.  G.  P.  BaADVORn.  Other  formal  business  was  then 
transacted,  after  which 

Mr.  Elliott,  the  eocrotory,  presented  the  annual  report, 
from  which  it  may  be  interesting  to  give  the  following 
abstract.  It  was  therein  iminled  out  that  34  companies 
ware  members  of  the  institute,  and  that  there  were  also 
62  delegatea  and  150  associates.  This  showed  an  Increase 
of  five  companies  since  the  last  rej»rt,  of  six  delegates  and 
53  awociatee.  On  the  other  band,  two  companies  had 
ceased  to  belong  to  the  institute  (one  owing  to  uquidation, 
and  the  other  to  legislation),  whilst  12  associates  had 
ceased  to  be  aiKb  owing  to  promotion,  resignation,  and 
death.  The  council  ur^cd  most  strongly  upon  the  mem- 
bers of  all  clashes  the  paramount  interest  to  increase,  by 
the  addition  of  other  companies  and  associates,  tho  power 
and  influence  of  tho  institution,  as  theie  could  be  no 
doubt  that  one  result  of  the  general  election  would  be  legis- 
lation whicb,  unteae  carefully  supervised  and  pro|)erly 
dealt  with,  must  have  injurious  efteota  upon  tramways 
and  the  shareholders-  The  desire  of  the  council  bail  been 
to  Wing  before  the  members  the  latest  inventions  in  traction 
or  imi^ntivementa  on  exixting  methods,  and  any  other 
inventions  having  for  their  object  the  benelit  of  tramwav 
companieiL  In  uese  directions  they  bad  boon  euecossful. 
Wittk  regard  to  the  matters  discussed  at  tho  three  meeting! 


held  during  the  year,  they  tncltidod,  amongst  others,  the 
rating  of  tramways ;  tbe  traction  of  tramwaya  by 
means  of  compresscl  air,  oil,  fti»,  and  electricity ; 
n«w  brakes  ;  and  the  amendment  required  to  tM 
Tramways  Act  of  1870,  It  was  to  be  rsj^retted  that 
tho  Board  of  Trade  hul  refused  to  give  facilities  for  t'be 
promotion  of  tbe  Bill  prepared  by  the  institute  for 
the  amendment  of  tJut  Act.  The  Board  had  also 
declined  to  sup]>ort,  and  refused  to  assist,  a  motion  U> 
be  brought  forward  for  an  enquiry  to  be  made  into  the 
working  of  tho  Tramwaya  Act  of  lt(70.  The r,  however, 
hoped  "that  in  the  event  of  a  Unionist  Government  being 
returned  the  matter  might  be  considered  favourably  next 
year."  The  result  of  the  policy  of  the  Board  of  Trade  in 
this  direction  was  that  tramway  progress  had  been  grwUy 
retarded. 

Mr.  CAniiLiKKKH  Wain,  in  moving  the  adoption  of  the 
report  and  accounts,  congratulated  the  members  on  the 
satiafactory  condition  of  the  iostitute.  He  quoted  Sir. 
Preece's  figures  oonoeming  tbe  development  of  electric  ti-am- 
ways  since  Siemens  constructed  tho  first  electric  tramway 
from  Berlin  to  Llchterfeld  1 1  years  ago.  WbM  a  ditTorencu 
there  was  between  England  and  the  United  States  aaregardsd 
electric  lines !  Certain  tramway  companies,  as  tbe  report 
had  pointed  out,  bad  bad  to  go  into  litiuidation,  and  In  tho 
case  of  Blackiiool  the  Town  Council  liiul  actually  rofuse<l 
to  renew  the  lease  tu  tlie  present  comjuny,  and  was  now 
advertising  for  tenders  all  over  England.  Even  with  this 
dfseonragement,  they  had  endeavoured  to  make  good 
progress,  as,  for  instance,  the  line  in  Leeds,  due  to  the  eoter- 

firlse  of  America,  and  at  Br<M]ford  there  was  a  short  trial 
ine  due  to  a  firm  of  electrical  engineers.  In  South 
StslTordshiro  they  were  going  to  have  an  installation  which 
ho  hoped  would  be  opened  in  time  for  the  next  iiuikrtorly 
meeting.      With  regard   to  the  different   inventions  tho 

Eromoters  would  find,  as  they  (the  tramway  companies) 
ad  found,  that  it  was  almost  as  difficult  to  secure  capital 
to  buy  them  as  it  waa  to  purchase  tramways.  Tho  local 
authorities  should  hare  tbe  tramways  and  the  companies 
should  work  tho  lines ;  but  municipal  authorities  should, 
fur  various  rcasoiit,  not  oiwrato  tbe  tramwaya.  After  giving 
some  figures  concerning  the  slow  growth  of  tramways  in 
the  United  Kingdom,  he  concluded  by  impreBsing  upon  the 
members  that  pressure  should  be  brought  to  bear  upon 
jurliamonlary  candidates  at  tbe  forthcoming  election,  so 
that  a  committee  should  be  appointed  to  oniiuiro  into  tbe 
working  of  the  Tramways  Act  of  1870. 
Mr.  A.  P.  SjiiTii  seconded  the  motion,  which  vras  carried. 
Tbe  report  of  the  committee  on  mutual sssuranceagainst 
accidents  was  then  presented  by  this  gentleman.  The 
re{>ort  recommended  gcnornlly  that  a  company  should  be 
formed  to  undertake  the  insursnce  of  the  tramway  ])laiit. 
In  the  discussion  on  this  matter  a  diiTereuce  of  opinion  was 
expressed  aa  to  whether,  among  other  points,  if  such  a 
company  were  formed,  it  could  be  made  soli-Kgpporting, 
and  as  to  the  liability  of  one  com[)any  ninning  stoam  cais 
and  another  operating  with  hoiHo  cun.  It  was  eventually 
proposed  and  carried  that  the  meeting  generally  approved 
of  the  outlines  of  the  pUn,  that  the  committee  was 
authorised  to  take  such  further  steps  as  might  be  desirable, 
and  that  tbe  matter  bo  reported  upon  at  tbe  next  meeting. 
Mr.  F.  AnNALL,  A.MJ-C.E.,  assistant  surveyor  of 
Birmingham,  then  read  the  following  paper  on 

PERMANENT   WAV   CONSTRUCTION.  E8PECULLY   AS 
REGARDS  WEAR  AND  TBAR  AND  DEPRECIATION. 

When  tramways  were  first  laid  in  Birmingham,  tho 
question  arose  as  to  whether  tbey  should  be  hid  and  mnin- 
tainod  by  tbe  Corporation,  or  whether  this  work  tihuuld  be 
left  to  the  company  working  the  line.  It  was  thought  that 
as  it  was  the  duty  of  the  Corporation  to  maintain  the  roads, 
it  would  not  be  altogether  right  to  ilelegate  tbut  duty  to  a 
company  whose  usecl  a  pait  of  tbe  road  for  tbeir  private 
business,  and  whose  ]>rimary  object  was  not  the  cure  of  the 
road,  but  the  making  of  a  profit  in  tho  using  of  a  part  of  it. 
It  was  recO);ui&ed,  even  in  that  early  day  of  tramway  ent«r- 
priw,  that  from  various  causes  tho  object  for  which  the 
company  had  boon  called  into  existence  might  become  a 
very  difficult  one  to  attain,  and  as  the  interests  of  tho 
company  and   of  the  public    using    th&  t<M&  -w^xia    t»^ 


I 
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iU«ntlc»),  ft  wu  \i\ttly  tlut  than  would  he  a  teodeiicjr  for 
thfl  eoniMoy  to  nogl«ct  th«  maintenance  of  ihe  roadway. 
It  waa  Lbercforo  doddod  that  tbe  tramways  ihould  be  laid 
by  thfl  Oorpontion,  and  maintained  by  them  on  tvrmi  to  be 
agreed  upon  with  the  c«veral  companies  concerned. 
*  The  fint  tramways  were  laid  hi  Birmingham  in  1873,  and 
in  1 S75,  the  lines  forminf;  a  cootinuoiis  route,  about  4^  mika 
Ions,  from  one  aide  of  the  town  to  tbe  other.  It  was  nearly 
all  double  line,  and  laid  to  a  4ft.  8}tn.  Kaoge.  In  c«n«truction 
the  lAraen  aritMn  waa  adopted — an  iron  rail  laid  on  a  con 
tinuoiu  wooden  aleeper.  a«  ahown  in  aection  in  f^g.  I.  It 
was  fotiiid  that  although  the  rail  wai  fantetied  to  a  con- 
tinuous wooden  sleeper  ita  boarinK  upon  it  wus  eTi<lent]y 
vary  disconlinuotu  :  the  wood  warped  awl  shrunk  in  a  way 
that  tlie  iron  rail  could  not  follow,  and  however  firmly  it 
ma  fattened  down  it  soon  worked  loose.  A«  this  system 
of  eonatruction  in  and  about  Birraiii);ham  i),  howevor,  now 

I  ft  thiDK  of  the  past,  it  is  hardly  worth  while  now  to  go  into 
det«il  aa  to  the  merit*  or  delMtJt  it  |to«*ei>sed.  A  |)art  of  it 
«Mt*kefi  up  in  1687  for  the  construction  of  the  Hockley 
caUa  tnmway,  and  the  ronuindor  in  1889  for  tbe  conatru<:. 
tion  of  the  Boornbrook  electric  line. 

Stoam  traction  was  introduced  into  Birmingham  in  1863, 
and  it  haa  since  received  a  very  extensive  dovotopmcut ; 
itagrowth  waa  rajiid,  but  aoon  checked.  Between  1882 
and  18ti7  tbe  three  compaaiea  using  steam  on  tbe  Birming- 
ham tramways  aoquired  altogether  a)>out  120  looomotivea, 


'it 


I 


and  1  believe  tbe  various  companies  have  alwava  done  their 
beat  to  keep  as  many  aa  they  |>0Miby  couhi  at  work  on 
lb«  raada  This  |>a))«r  deals  more  iMrlicuIarly  with  tliii 
eSleet  of  this  steam  traffic  upon  the  tramways,  mlher  than 
wiib  the  tramways  thenuelves,  and  the  Birmingham 
reaults  iiro  thvnore  iro|nrtMit  Ixtcauso  the  traHic  ii|>on  the 
linea  is  »o  exceptionally  heavy.  In  some  streets  tfaero  sro 
(our  lines  of  routes  ovcrUpjiing  each  other,  and  in  other 
streets  m  many  ais  five  lint«,  osch  route  having  quite  a  full 
complement  of  can  running  over  it.  The  result  is  that 
we  have  as  much  wear  tod  t«ar  on  Iheae  tramways  in  five 
yean,  or  in  four  years,  aa  the  caae  may  be,  aa  we  set  on  a 
dngU  route  in  30  yeara.  Thia  ia,  of  eourae,  apart  m>m  tbe 
effects  o(  ordinary  iralfic,  which  I  beltove  to  be  very  small 
indeed. 

Knowing,  then,  the  actual  amount  of  wear  in  five  yeara 
where  four  routes  run  over  the  linos,  we  have  a  Kood  guide 
aa  to  the  amount  of  woar  to  expect  on  a  line  over  which 
the  traffic  from  only  one  route  passes  will  sustain  in  30 
years.  Many  thinp  may  conspire  to  incroa»e  the  effect  on 
the  single  route  in  the  long  period  of  20  years,  rncb  aa 
eonotfon,  the  loDg-coutiaoed  emetof  ordinary  traffic,  the 
uattirsl  ((Towth  of  the  district  and  consequently  more  fre- 
quent MrTice,  Slid  so  on  ;  but  I  know  of  nothing  that  can 
posaibly  dimiubb  tbe  offset,  excet>t  that  the  cn^'ines,  etc., 
vilua  over  tlie  Knee  be  reduced  in  wet{;bt  or  number,  which 
OM  hardly  be  extiected. 

This  point  of  viow  does  not  seem  to  me  to  have  yet 
^'^eived  at  tJbfl  bi*i>da  <4  the  institute  the  attenttMi  which 


deaerves,  especially  buring  fn  mind  !u  imiMUtent 
bearing  u|>on  the  qnestion  of  depreciation,  or  of  pralon^td 
msintcnuiice,  *«  apart  from  casual  everyday  ^repairs. 
GencTiilly  spouking,  every  esse  of  npafn  (a  a  renewal  of 
some  jurl  or  another ;  it  may  be  tbe  replacing  of  a  broken 
I>oint,  or  only  tbe  renewal  of  the  boddiog  under  the 
adjacent  paviuK  stones,  or  of  the  grouting  botwoen  them. 
Thoae  engaged  in  the  maiotenanee  of  steam  tramwaj^s 
generally  have  a  pretty  good  notion  as  to  what  oveiyday 
repairs  means,  but  the  almost  imperceptible  wear  and  tew 
to  tbe  luls  themselves,  which  is  alwaj'S  goir^  on  but  which 
generally  takes  a  long  time  to  make  itself  visible,  wbon 
not  oveo^ooked  altogether,  is  generally  only  provided  for  in 
an  indefinite  sort  of  way  by  a  depreciation  fund.  The 
traflio  on  some  of  tbe  steam  i»atee  in  Btrmin^am  baa 
already  produced  tome  results  which  may  serve  aa  data  to 
assist  in  determining  what  this  d«[»reciation  fund  should  be 
in  similar  circumstances,  and,  properly  interpreted,  may 
even  be  of  service  in  circumstanees  which  are  not  nmilar. 

The  first  tramway  laid  for  steam  in  Birmingham  waa  the 
Birmingham  and  Xston  route  in  1882 — a  length  of  abool 
one  roilo  of  double  line  inside  the  borough,  laid  by  the 
Coriionition,  and  a  (uriber  lenjj^th  of  aboat  three  miios  or 
thereabouts  io  the  district  of  the  Aston  Local  Board,  laid 
by  the  Aston  Tramway  Company.  Therauge  was  3ft.  Gin., 
tbe  rail  used  being  that  known  as  Barker's :  a  steel  rail, 
431b.  per  yard,  keyed  to  a  cast-iron  sleeper,  as  shown  in 
section  in  ¥\a.  3.  The  sleepera  were  cait  iu  lengths  ol 
2ft.  llin.  each,  and  kid  with  a  gap  of  only  lin.  between 


Pw.  2. 

them,  so  that  they  were  practically  continuous.  They 
were  moulded  by  machinery,  and  were  aa  nearly 
true  on  the  ti|>per  surfaces  as  costings  not  machined 
over  can  be,  and  though  they  formed  a  nearly  con- 
tinuous line,  it  toon  liecume  evident  that  they  iji<]  not 
form  a  continuous  bearing  for  tbe  rail.  In  a  very  abort 
time  after  the  tine  was  ojiened,  the  mils  began  to  work 
loose  at  tbe  joints,  which  were  always  in  centre  of  aleepen^ 
and  in  spite  of  all  tightening  up  and  replacement  of  hayii 
this  defect  gradu^illy  spread  along  until  tbe  rail  waa  looei 
from  one  end  to  the  other ;  and  the  next  reaalt  waa,  of 
course,  tbe  loosening  and  sinlnng  of  tbe  paving  stones  aloog- 
side.  A  length  of  300  or  300  yards  in  CorporetloD-atnM 
was  left  unjuved,  and  here  the  keys  could  be  readily  icot  rtfl 
for  tightening  up,  etc.,  hut  it  was  found  that  the  rail  di4^ 
not  become  loose  because  the  koys  were  not  tightly  driven 
in,  but  because  they  were  cut  away  by  the  harder  rail,  i 
trial  of  some  steel  keys  was  maife,  but  it  was  (oiind  ihs 
they  caused  the  edge  of  the  hole  in  tbe  rail  itself  toi 
away,  so  they  had  to  be  abandoned. 

It  was  found  that  the  steam  trslKc  was  reslly  aubj 
the  rail  to  a  process  of  "ootd  rolling."  which  len(^ 
out  tbe  Hpi^<cr  surface,  while  the  lower  parts  of  the  n3 
remained  unaltered.  As  a  result  the  rail  tended  to  awnmt 
an  arcb  or  bow  form,  and  when  all  the  keys  in  a  30  les^Jlh 
of  rail  had  been  knocked  out,  the  locae  rail  roee  in  the  eeoin 
6io.  or  9in.  It,  furthermore,  was  no  longer  straight  on  iJbjs, 
but  curved,  the  tread  or  bearing  surface  of  the  rail  belnf  oa 
the  outside  of  the  ciu-vo.    The  effect  waa  that  when  Iwy*  ' 
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dovn  the  rail  was  always  in  a  state  of  strain,  and  theleast 
looaensoB  in  the  keys  caused  it  to  rise  above  its  bed,  and  at 
the  same  time  the  horizontal  curvature  caused  it  to  move 
sideways,  ao  that  when  a  car  passed  over  it  the  lower  parts 
of  the  r^l  did  not  fall  directly  in  their  proper  places  on  top 
of  the  sleeper,  and  dust  and  grit  from  the  road  surface 
formed  a  most  efficient  nindins  material  which  was  con- 
stantly being  renewed.  Thus,  the  top  of  the  sleeper  wore 
away  as  fast,  practically,  as  the  top  of  the  rail,  and  it,  more- 
over, wore  out  of  shape,  and  the  notion  that  we  should  be 
able  to  replace  the  rails  when  worn  out  without  haviiw~to 
disturb  the  sleepers,  had  to  be  definitely  abandoned.  This 
process  went  on  until  the  flange  of  the  wheel  reached  and 
run  on  the  bottom  of  the  groove,  and  then  destruction 
went  on  more  rapidly  still,  until  towards  the  end  of  1886, 
when  the  lines  had  been  in  use  four  years,  some  of  the  rails 
began  to  split  along  the  groove  and  had  to  be  taken  ou^ 
thus  terminating  their  career. 

Four  years  seems  a  short  life  for  a  tram  rail,  but  the 
conditions  must  be  taken  into  consideration.  The  rail  was 
in  a  macadam  rtrad,  and  the  traffic  over  it,  amounting  to 
perhaps  30,000  steam  can  in  1883,  had  rapidly  increased 
until  the  fourth  year,  when  it  had  to  carry  the  traffic  from 
five  difierent  routes,  amounting  to  120,000  cars  in  that  year. 
The  total  in  four  years  amounted  to  about  280,000  can, 
roughly  equivalent  to  somewhere  about  an  average  of  a  five- 
minute  service  durine  the  period. 

In  lower  parte  of  ue  trainway,  where  the  road  was  paved 
all  across,  and  where  some  of  the  traffic  had  been  diverted 
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down  other  streets,  the  wear  and  tear  was  not  so  great — 
nevertheless,  it  was  found  necessanr  to  take  out  and  replace 
all  the  raits  before  the  end  of  1869,  after  the  passage  over 
them  of  about  380,000  steam  care  in  seven  years.  Outside 
the  borough  boundary  the  tramway  company  contrived  to 
oanr  on  for  a  few  months  longer,  but  took  out  their  rails 
in  the  following  year,  after  having  been  in  service  about 
7i  yean  and  carrying  the  traffic  of  rather  more  than 
400,000  can. 

Our  experience  thus  shows  that,  apart  from  all  questions 
of  ordiaary  everyday  repain  to  paring,  points,  etc.,  the 
Barker  rail  will  be  worn  out  and  done  with,  and  must  be 
replaced,  after  the  passage  over  it  of  about  400,000  steam 
oars.  If  the  new  rails  have  to  be  put  in  in  the  nighttime 
and  without  disturbing  the  traffic,  it  may  be  taken  that  a 
mile  of  single  line  will  cost  about  .£2,000  in  relaying  it 
.with  girder  rails,  which  is  equivalent  to  about  1^.  per  car 
mile  as  a  sinking  fund  to  provide  for  the  replacing  of  the 
rails  alone. 

The  results  I  have  indicated  were,  of  conrse,  not  arrived 
Kt  until  after  the  Barker  rails  had  been  laid  down  for 
■ereral  yean,  but  before  even  they  were  opened  for  traffic 
«|nM>rtanity  had  been  taken  to  examine  the  system  and  to 
^^  lauons  from  Ha  use  elsewhere.  The  result  was  that 
vImui,  in  1663,  Uie  Oorpwation  were  called  otiOQ  to  con- 
atmet  tramways  for  what  is  row  called  the  Birmingham 
Oantral  IVamwajn  Company,  the  conclusion  had  been 
arrived  at  that '  tlie  system  was  not  suitable  for  steam 
toMtion.    CoMidetfaif;  the  extensive  system  of  tramways 


that  the  Central  Company  proceeded  to  construct,  or  have 
constructed,  and  the  nature  of  the  agreemenu  already 
entered  into  between  them  and  the  Corporation,  it  is  not 
too  much  to  say  that  this  decision  of  the  Corporation  has 
proved  to  be  one  of  the  u'.iiiost  importance  to  the  company. 
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The  system  decided  upon  for  the  new  tramways  was  the 
Qowan,  or  girder,  rail,  Tin.  deep,  to  suit  6in.  paving.  Tin. 
wide  on  bottom,  and  weighing  9Slb.  per  yard,  the  section 
being  as  shown  in  Fig.  3,  The  tenden  of  the  Barrow 
Hiematite  Company  were  accepted  for  the  supply  of  nils 
and  fishplates,  and,  in  fact,  all  the  rails  of  this  section 
hitherto  laid  by  the  Corporation  have  been  snj^lied  by  the 
Barrow  Company. 

The  joints  were  made  of  two  16in.  fishplates,  with  four 
bolts,  and  were  generally  found  to  stano  very  well  on  a 
single  route  of  tramway  for  the  fint  two  or  three  years, 
equivalent  to  the  passage  of,  perhaps,  60,000  to  70,000  can 
over  them.  After  this  they  began  to  work  loose,  and  the 
remedies  resorted  to — vis.,  tightening  up  the  bolts  and 
often  replacing  them,  repacking  the  rail,  etc. — an  found  to 
be  only  a  temporary  cure.  For  some  time  it  was  thought 
that  the  working  loose  was  due  to  the  nuts  slacking  back, 
or  to  the  bolts  stretching,  and  various  varieties  of  locking 
nuts  wsro  tried,  but  with  no  beneficial  results.  The  bolts 
may  certainly  have  stretched  a  little,  but  the  nuts  certuuly 
did  not  slack  back  or  work  loose,  and  it  appeara  tiiat  the 
failure  at  the  joints  was  due  to  several  causes,  which  may 
produce  difTerent  results  under  different  circumstances. 

It  is  not  easy  to  imagine  how  a  line  of  rails,  properly 
fished  bother,  and  supported  continuously  on  a  solid  bed 
of  concrete,  can  work  loose  at  the  joints,  but  it  is  very 
certain  that  they  do.     The  chief  reason  is  to  be  found  in 
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what  I  believe  to  be  the  fact,  that  on  a  steam  route  the 
rail  generally  is  not  continuously  and  equally  supported, 
and,  furthermore,  it  never  can  be  for  long  together.  .The 
rail  beare  more  solidlv  in  some  places  than  it  does  in  others, 
bridging  over  the  hollow  places,  and  there  is  ooosMofuw^-^ 
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a  minute  deflection  u  the  load  pasaea  over  the  places  that 
are  leait  firmly  lapported.  When  the  joint  happens  to  be 
over  one  of  these  slack  places  in  the  concrete  the  deHection 
will  be  greater.  In  the  section  of  rail  under  discussion, 
deflection  can  readily  take  place,  the  head  of  the  rail  sinking 
between  the  tops  of  the  fishplatee,  wedging  them  open.  To 
be  effective  in  reaisttag  a  tendencv  of  this  sort,  each  fish- 
plate  should  act  like  an  arch,  the  bolts  passing  through  the 
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crown,  the  abutments  being  at  top  and  bottom  of  tbe 
plate.  In  the  Birmingham  section,  however,  though  we 
nave  a  fairly  good  abutment  at  the  bottom,  there  is  a  very 
bad  one  at  the  top,  and  sliding  c^n  very  readily  take  place 
then,  and  doei.  The  uarrow  edge  of  the  plate  is  not  a 
good  surface  for  withstandinx  i^d  ection  of  this  sort :  it  is 
too  narrow;  this  is  very  phunly  seen  when  a  loose  plate  is 
•n  0^  tie  top  and  bottom  edges  being  often  ground 


quite  bright  and  smooth,  and,  generally,  a  more  or  less 
ledge  is  worn  in  them  by  ihe  eztrome  ends  of  the  raili 
Many  attempts  have  been  made  to  deal  with  this  t 
nesB  at  the  joints,  with  but  imperfect  success.  Id  the 
route  constructed  by  the  Corporation  the  length  of 
plates  has  been  increased  from  16in.  to  34in.,  and 
number  of  bolts  from  four  to  six,  but  the  traffic  on  tbii 
is  comparatively  slight,  and  as  yet  tbe  souudnesa  ol 
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joints  upon  it  is  no  criterion  of  what  we  might  expM 
steam  route  with  heavy  traffic.  A  large  namber  of  Han 
sole-plates  have  been  used ;  at  first  the  platea  iru« 
long,  with  four  clips  on  each  side,  but  these  not  boi 
all  respects  satisfactory,  the  length  was  increkaed  to 
These  long  plates  were  practically  no  better  thui  tin 
ones,  if  so  good.  More  close  attention  being  paid 
movementc  of  a  loose  joint  under  the  traffic,  it  «M 
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that  the  defect  waa  rather  with  the  clijui,  eio  I  suggested 
that  the  two  cuiitre  etlps  should  be  brought  clou  together, 
and  coalencod  into  one,  the  two  bolt«  boing  rataiii«d.  Tlik 
{orm  »f  cli{i  turned  oiil  to  be  a  great  JoiproTcinent  on  tho 
old  (orm,  and  I  believe  the  plale  ia  now  u  f^ood  u  a  sole- 
phito  can  be  exj>eot«d  to  be.  It  should  be  remuked  thai  in 
our  work  thoae  plntcA  have  been  tinder  one  dindvxntage, 
inasmuch  ui  with  the  exception  of  one  route,  and  thai  of 
lijjht  traffic,  they  have  boon  )>iit  uudor  joinU  lh«l  were 
already  (aultjr,  aod  mcndin;;;  a  bad  joint  is  not  such  ea^y  work 
OS  delaying  the  (ailiiro  of  a  ^ood  one. 

To  find  what  the  ulTect  of  increaiiiiiK  the  bearing  aiea  »t 
top  and  bottom  ul  the  llKh;>likLiM  would  be,  a  [lutnbor  of 
C,L  plalei,  16in.  long,  and  ol  lliu  Kuction  ebovn  in  I'ig.  -t, 
vere  prepurod.  They  til  iho  rail  cl»»c1y  to[»  and  bottom, 
and  the  top  is  bi-ougbt  up  to  Uie  atroot  surface,  and  finiHhod 
with  u  conugated  surface,  and  it  will  be  seen  that  in 
Ecrowine  up  the  bolta  there  can  be  no  tendency  to  mnko 
theni  ride  up  on  ibeir  abutting  aurfacas.  A  trial  length  of 
line  was  selected,  and  u  number  of  these  plates  put  in  in 
the  autumn  of  iHQQ  in  a  itroet  of  very  heavy  Imfllu,  and 
their  behaviour  iit  l)eing  compared  with  joints  of  other 
forme  mmlc  ill  tbo  same  time  in  the  Mme  tUoel,  and  under 
precisely  the  same  conditions.  Thoy  >rc  slill  standing  v«ty 
well ;  vbore  these  plates  arc  used  trilhoul  sole-platos 
the  joint  seems  about  orju^Iy  good  as  nhere  ordinary  tUh- 
plates  and  Bole-plat«s  are  used,  and  where  it  ba^  been  used 
combined  with  a  sole-plate,  iho  joint  is  better  than  any  that 
has  yet  been  tried  in  tiirniingboin.  An  the  plates  have  been 
in  a  yeau  and  eight  montliK  only,  it  seems  too  soon  lo  a])eak 
very  ])»Kitivoly  of  their  merits  ;  nevertheless,  it  is  worth 
remarking  that  in  that  time  they  have  had  more  thait 
250,000  steam  cars  over  them,  or  the  equivalent  of  a  10 
minutes'  serviee  for  about  12  years. 

To  refer  again  lo  the  "cold  rolling "  process  which  has 
been  already  mentioned,  1  am  persuaded  that  Ibis  action  is 
one  reason  why  we  have  so  much  trouble  with  the  joints  ; 
its  whole  tendency  is  to  lift  the  rail  oH  its  bed,  allow  dirt, 
etc,  lo  gel  underneaih  iti  irregular  patches,  an<I  thereby 
destroy  ihe  continuity  of  the  bearing.  The  dipping  at  the 
joints,  which  is  such  a  marked  feature  in  a  well-worn  stoum 
tramway,  is  not  so  much  a  lowering  at  the  joints  a^  a  lifting 
of  the  intermediate  parts  of  Iho  rail ;  and  it  ia  found  that 
whenever  a  rail  gets  this  hog-bicked  appearance,  the 
trouble  with  the  paving,  whiab  ai  ficDt  was  only  experienced 
at  the  joints,  ia  now  found  preily  general  all  along  the 
rail.  Il  i«  furthermore  to  be  remarked  thai  t^c  curving,' 
111)  in  the  centre  is  very  much  more  with  the  same  ainounl 
01  trallic  on  a  Gin.  tail  than  it  is  on  a  7in.  rail,  and  su  much 
is  this  so  that  I  venture  to  advance  ihe  opinion  that  nolhinu 
less  than  a  7in.  rail  is  ^t  for  use  on  a  sleam  tramway  ol 
even  moderately  heavy  tratlk. 

I  have  here,  Fix"-  *'  to  1 1,  actual  sectious  of  some  rai!s 
that  have  been  taken  oul  of  the  I!iiiniiigbum  Ijamwaya, 
abowing  the  vffecbi  of  wear  upon  them. 

No.  i> :  Straight  line,  cfl'ect  of  S^O.OOO  cars. 
No.  6 :  Flat  curve  „      570,000 

Na  7  :  Sfaarpe  curve       „      570,000 
Na  8 :  Straight  line        „      560,000 

This  example  shows  eSect  of  expansion  in  wood  p^viiig, 
when  allowed  to  become  excessive. 

Nos.  9,  10,  II :  Straight  lino,  eflect  of  670.000  cars. 

All  tbeso  sections  ehow  more  or  less  the  effect  of  tilting 
over  of  the  rail,  which  is  always  to  be  found  on  a  sleam 
tramway,  has  upon  the  wear  and  tear  of  the  rails :  the  tread 
is  not  worn  evenly  down,  but  more  rapidly  towards  ihe 
groove,  leaving  ihe  llange  standing  up  aa  a  mora  dangerous 
obatJiclo  Ui  the  ordinary  tniRio.  From  them  some  idea  may 
be  obtained  of  the  great  advantage  which  n  rnil  with  u 
oenlm]  groove  would  have  over  oncoI  the  (inlinary  noctioii. 

These  sections  show  thai  on  a  straight  road  a  girder  rail 
will  bo  worn  ouU  and  re<[Uire  replacing  aft«r  Ihe  passsgo 
over  it  of  less  than  three-quarters  of  a  million  oi  steam 
cars.  Many  things  may  cauBe  the  number  lo  be  less,  but 
nothing,  except  reduction  in  the  weight,  can  cause  the 
number  to  be  greater,  Taking  the  cost  of  relaying  at 
X2,000  a  mile,  it  works  out  that  over  and  above  the  cost  of 
everyday  repairs,  and  maintenance  of  paving,  otc.a  damage 
to  the  extern  of  certaiidy  over  •!>  ui  a  [wuny  per  mile  is 


I 


uocumtdaling  on  the  rails,  and  may  some  di^  wut  i 
ofT  all  at  once.     How  thia  liability  is  lo  b6  [ 
for  ihe  comimny  lo  determine,  but  it  seems  to  form  a  ray 
delinite  f'lcior  in  any  depreciation  fund  that  may  reiju ' 
bo  sel  aside  to  provide  for  future  reqiiiromenta. 

Mr.  Cox,  in  the  discussion,  said  the  difliculty  wua  nt 
the  joints.  He  had  tried  Marshall's  solc|i!ates,  and  wils 
now  trying  Whytehead's  joint^chair  and  tishplatc,  In  tbo 
coume  of  hia  experience  be  had  found  that  sin^^le  lines  on 
tramways  worked  by  steam  wore  as  lon^  aa  the  double 
linos.  Stoam  engines  and  can.  [ia»ing  all  in  one  direction 
tended  lo  break  down  the  joiiiti  very  much  indeed  ;  btil 
on  a  single  line  thai  was  counterbalanced  by  the  traflio 
going  in  each  direction,  On  ihe  lines  ho  w»s  coimoctod 
with,  the  fitihplalds  wore  in  the  same  manner  as  Mr.  Arnall 
hud  explained.  Tliey  were  IGin.  long  and  Jin.  thick  at 
lirst,  but  better  resiilta  had  b<»Bn  oblaiiied  with  longer 
plates  Jin.  in  thickness. 

Mr.  WnoiKillTUS  was  of  opinion  that  the  Barker  r;iil 
gave  "more  trouble  than  enough."  In  \9HC  his  company 
had  laid  a  short  length  of  line  with  transverse  sleopci* 
where  the  road  surface  waa  very  hard,  and  when  General 
Huirhinnon  made  an  inspection  recenUy,  he  was  surprised 
lo  learn  ihal  nol  a  single  joint  bad  been  touched  or  any- 
thing spent  on  the  juving.  Cross- sleepers  were  no  doubt 
the  best  system. 

Mr.  A.  Dickenson,  of  Darlington,  eongiutulatod  the 
aulhor  of  the  |>apor,  and  suggested  that  one  of  tha  methods 
by  which  the  difiiciilly  of  joints  ni^bt  be  overcome  would 
be  by  reducing  the  number  of  the  joints,  and  for  that 
purpose  electric  welding  or  some  other  process  could  be 
used. 

Mr,  J.  Vr'AWin,  of  Bradford,  believed  in  ihe  use  of  the 
Barker  rails,  which  ho  httd  found  lo  i>tand  exceedingly  wvll.  M 

Mr.  ItiiAL'i'oitii  was  strongly  of  opinion  ihat  Iransverso  ■ 
sleepers  were  the  best.    T^re  was  less  oscillation  when 
the  foundation  was  Rrmer,  and  it  waa  the  oscillation  which  _ 
caused   llie  jointa  to  break  ;  he  waa  thoroughly  convinced  ■ 
thai  croKs  sleepers  were  the  best,  and  they  ought  lo  be  usetl.  * 

In  the  course  of  hia  reply,  Mr.  Ahn'au.  staled  that  hu 
did  not  think  that  tbo  Wbytchea'l  joinUchair  and  fishplate 
would  remedy  the  evil  of  the  joints.  People  had  made  a 
diligent  search  for  something  lo  cure  the  evil  of  the  joint, 
but  up  to  the  present  Ibey  had  not  found  it.  'llie  trouble 
did  not  so  much  arise  from  the  iuhereot  weakness  of  the 
joints,  but  fixim  thai  process  of  *'  cold  rolling  "  on  the  top  oE 
the  rail.  Ho  agreed  witJi  what  Mr.  Cox  had  aaid  re^rd- 
ing  the  cost  or  wear  of  the  sinulc  and  double  lines.  He  had 
tried  to  discover  the  diFTeronce  between  the  two,  but  could 
nol  do  so.  With  roierc^ice  to  olcclric  welding,  be  did  not 
agree  with  Mr.  Dickenson  on  that  point,  as  such  a  process 
would  iticreate  the  trouble  through  "cold  rolling,"  to  which 
he  attached  great  importance.  The  cross  sleeiiers  would 
diminish  noise,  but,  in  reply  U>  a  f|uesli(>n  itul  by  the 
president,  bo  was  itoable  to  state  what  was  the  tieat  system 
of  laying  tramways. 

Mr  SliARr  next  read  a  jnper  on  "The  Further  Develop' 
ment  of  the  Connelly  Motot  in  England  and  America." 

The  following  paper  was  proeenM  by  Mr,  O.  AN-VesutV 
GltlKl'LK,  C.K,  ou 

ELECTRIC     THACTION    :     THE     CITY      AND     SOUTBl 
I.jONnON  ELECTRIC  BAILWAY. 

llie  use  of  electrical  energy  to  actuate  motors  for  pro- 
ducing mechanical  motion  followed  closely  on  the  intro- 
duction of  electrocoagnets.  The  first  who  aorioualy  applied 
il  to  traction  purposes  appears  lo  have  lieen  a  Scotchman 
named  Davidson,  who  during  the  yean  18.37  to  IHIt!)  con- 
structed and  worked  a  so  called  locomotive  capable  o( 
carrying  two  persons^  The  source  of  iiower  was  a  primary 
battety,  and,  as  may  be  imagined,  the  motor,  or  rather 
motors,  were  of  a  very  crude  doscriplion.  But  the  idea 
was  more  than  a  meie  toy,  as  the  car  measured  I6fl.  by 
6ft.,  and  the  total  weight  some  Ave  tons,  while  a  speed  of 
four  miles  an  huur  is  said  lo  have  been  attained.  From 
this  time  on  there  were  many  and  varied  attempts  to  soIvch 
the  problem,  but  the  want  of  a  reliable  and  roasonabli 
source  whence  to  obtain  the  aeceaaary  curront  militated 
greatJy  agaimt  any  good  results,  and  wo  may  thot'ot(»<:« 
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pan  over  tbo  period  tint  eUtpeed,  noUng  th«  invenUon 
of  the  Pacinotti  oucbine  in  tS61,  and  the  subsequent 
Gramme  machine  10  yun  iaUr,  lilt  the  Vieuna  Exhibition 
of  lflT3,  when  the  TirM  [nuctica)  and  Rflrioua  demon»tntion 
of  electricity  u  »  motive  power  wai  exhibited  a  Gramme 
dynamo,  driv«D  by  a  steam  engine,  trwuniiiting  the  current 
to  a  similar  Qramme  machine  at  a  distAncc  of  nearly  bulf  » 
mile,  and  from  which  pover  wu  taken  u>  work  a  piimp. 
Snhaequent  to  this  the  application  of  electricity  aa  a  pro 
ducer  of  motive  ]>ow6r  progresited  bnt  slowly  till  the 
summer  of  1S79,  when  a  em^l  expcrimenia)  railway  was 
laid  down  at  an  exhibition  in  Germany.  The  aiicceefful 
reetilt  of  this  small  line  already  foreshadowed  what  oonld  bo 
done  in  this  direction,  and  in  18SI  an  electrical  line  was 
I>ermanenlly  laid  down  for  paaaen^er  IralEc  in  Berlin,  and 
oonttnnet  in  oi>«nlion  at  the  proMnl  date.  In  both  the 
latter  inat«nce«  the  electric  current  wan  gathered  from  the 
eondnetor  as  the  car  advanced,  but  at  the  close  of  1861  the 
rapid  development  of  storage  batteries  or  accumulators 
gave  freeb  itai)etU8  to  traction  work,  especially  self- 
contained  cars,  and  many  and  varied  experiments  and 
domoottntlona  have  followed  which  are  of  sufficiently 
reeeot  date  to  call  for  no  sjwcial  reference.  The 
bulk,  however,  of  these  scbemM  and  cxpvriuMnls  has 
dealt  only  with  light  work,  sucb  as  running  of  tramcars, 
and  very  little  until  quite  recently  has  been  dono  in  what 
may  be  termed  be*vy  work — that  ia  to  say.  running  of 
heavy  trains  and  at  considerable  siieeda.  The  first  step 
in  tliii  direction  was  the  Purtrusb,  Bushmills,  and  Uiant's 
Oauseway  tramway  in  tbo  North  of  Ireland,  which  was 
opened  in  1S$3. 

Iliis  line  when  originally  o|Kined  was  some  6A  miles  in 
langth,  and  has  since  been  extended  an  additional  two 
miles.  The  line  runs  along  Ibe  roadside  with  nuiny  very 
Hcvere  cnrvvH  and  gndicntt,  and  has  a  3ft.  };au;;c.  The 
current  in  goncratod  by  waKir  {Mwer,  and  conveyed  to  the 
motor  by  a  rail  erectod  at  a  slight  elovatioD  along  ono  side 
of  the  track.  The  equipment  consists  of  motor-cars,  hut 
the  loads  carried  are  not  of  very  ri'^^  weight.  Stoam- 
jmwer  traction  is  alao  employed  in  the  working  of  the  lino, 
which  makes  it  somewhat  dilHcult  to  arrive  at  the  actual 
result  and  cost  of  the  electrical  working. 

Following  in  this  came  the  Beiebrook  and  Newry  tram- 
way, which  may  bo  regarded  as  the  lirtt  serious  attemiit 
to  deal  with  heavy  voods,  mineral,  and  [lossengcr  tnifKc. 
This  line  was  openeafur  traffic  in  October,  lSSr>,  and,  in 
addition  to  puMnger  traffic,  ha^  to  deal  with  a  heavy  goods 
traffic.  The  line  ii  a  tittle  over  three  miles  in  length, 
cunning  from  the  Great  Northern  terminus  at  Newry  to 
Becabrook.  and  is  ImiiH  on  private  projierly.  The  gauge 
k  Sft,  while  the  gradienU  average  1  m  RU,  with  a  maxi- 
mum of  1  in  50.  The  line  has  practically  a  stexly  rise  in 
one  direction  against  which  the  motor  has  to  draw  a  load 
of  18  tons,  plus  weight  of  car  and  passengers,  at  a  speed 
of  six  miles  an  hour,  or  a  load  of  12  tons  at  nine  miles  an 
hour.     The  [lOwer  for  working  the  generating  dynamo  is 

r obtained  from  turbine*  at  a  spot  about  midway  along 
the  line,  and  the  current  is  conveyed  to  the  motors 
through  a  stMl  conductor  laid  midny  between  the 
main  rails.  Two  motor-cars,  carried  on  4ft  six- 
wheel  based  bogies,  form  the  locomotive  equipment, 
auh  oar  euiTing  S4  psaaengers,  and  we^gbiog  84  tons 
without  [laaseogera  and  eqoipfied  with  an  Edison- Hopkinson 
dynamo-motor  of  a  normal  output  of  20  kp.,  but  which 
power  in  practice  ia  often  excee<le<l.  The  electric  gene- 
^  ratii«  |)lant  ommIsU  of  two  IvliMun  ilojikinson  dynamos, 
^^capeBM  o'  derelonng  about  Sri  h.p.  each.  Only  one  is 
^Vnaed  at  a  tine,  and  is  found  to  be  amply  sutHcicnt  for  the 
work  required.  The  deaigning  of  the  plant  and  equipment 
of  tbo  line  was  carried  out  by  Meein.  Mather  and  Piatt,  of 
Manebaeter,  to  the  plans  and  under  the  superintendence  of 
Dr.  Kdwant  llopkiiMon. 

Tbo  condition*  under  which  this  lino  waa  constructed 
were  fairly  onsrou*.  An  outline  of  them  was  pubJtsbod  in 
(lie  Procealmfs  of  the  Institution  of  Civil  Engineers,  from 
which  I  make  the  following  eitract :  "  Ths  eoaipany  agreed 
to  place  the  line  entirely  at  the  disposal  of  tbe  author  for 
.A  period  of  time,  and  to  |iurchMe  tse  electrical  plant  at  a 
Cxed  sum  when  tbe  above  eonditiona  bad  been  complied 
with,  and  it  had  been  shown  that  the  cost  of  working,  as 


evidenced  by  six  months'  trial,  did  not  exceed  tbe  eost  o( 
steam  traction  on  a  similar  line.  The  work  was  coromenoed 
in  November,  1^84,  ;ind  the  line  opened  for  treffio  in 
October.  1885.  and  wm  formally  taken  over  by  tbe  com- 
jiaiiy,  as  having  fulfilled  the  conditions  of  tbe  conttactf  in 
the  following  April."  Since  that  time  it  has  been  in 
regular  ilaily  operalioti.  Considerable  credit  is  due  to  the 
constructors  tor  the  way  in  which  the  matter  was  faced, 
the  risks  incurred,  and  the  initiative  made  in  this  ba«vy 
class  of  work. 

Following  on  this  comes  the  subject  of  the  present  paper, 
and  a  short  history  here  may  not  be  out  of  place.  In  1884 
nn  upplicalion  was  made  to  Parliament  for  powers  to 
construct  sti  underground  line  from  the  City  to  tbe 
Elephant  and  Castle  and  granted.  Tbe  want  of  sucb  an 
undertaking  had  long  been  felt,  and  vaiiooa  scbeines 
hod  been  suggested  to  siTord  facilities  for  oommaniea- 
tion  between  the  City  of  London  and  the  densely 
populated  districts  on  the  south  side  ot  tbe  river,  and 
relieve  the  congcxte'l  traffic  over  London  Bridge,  wbicb, 
in  1886,  whoQ  the  railway  was  commenced,  was  oetimated 
at  7,000,000  vehicles  and  'i6,000,000  foot  paasengers  per 
annum.  The  course  ukon  for  the  line  was  from  a 
terminal  station  adjoining  the  Monument,  under  the 
ThamoH,  a  few  yard^  above  London  Bridge,  and  bouoath 
the  Borough,  Blackman-street,  and  Nflwinf;ton  catiseway  to 
the  Elephant  and  Caslle,  following,  as  nearly  as  poesible, 
the  line  of  roadway,  and  so  avoiding  the  cost  of  land 
purchase  and  compensation.'  Tbe  work  of  oonttmetloii 
was  commenced  in  I88C,  and  so  gratifying  ware  tbe  remits 
of  the  operations  on  this  first  section,  involving  as  it  did 
tbe  difficulties  of  tunnelling  under  tbe  Thames,  tfaat  the 
directors  applied  to  Parliament  in  168T  for  further  powers 
authorising  thorn  to  extend  the  line  to  Stockwell — making  in 
all  a  distance  of  some  ^  miles.  The  route  for  thU  exten- 
sion waa  from  tbe  Elephant  and  Castle  along  the  KenniDEton 
and  Clapham  roads,  with  stations  at  Kennington.  Kenning 
ton-oval,  and  Stockwell.  Tb  e  work  of  the  extension  proeeedea 
concurrently  with  the  completion  of  the  original  section, 
and  for  obvious  rciisons  the  o[)cning  ot  tbe  first  portion 
was  delayed  until  the  completion  of  the  scheme  in  its 
entirety  from  the  City  to  Stockwell.  Since  the  opening  of 
the  line  to  Stockwell,  further  powers  have  been  sought  and 
obtained  for  an  extension  to  Clapham  Common.  This 
extension,  however,  has  not  yet  been  carried  out,  but  will 
doubtless  shortly  be  commenced,  and  cannot  but  prore  a 
valuable  addition  to  the  iinderUking,  Stockwell  being — «1 
present,  at  any  r<\te — a  poor  centre  for  a  terminal  station. 
Ths  system  of  tunnelling  is  somewhat  novel,  and  intro- 
duced into  this  coimtry  by  Mr.  J.  H.  Oreathead,  M.LC.K. 
ti>  whom  the  design  of  the  line  ia  due,  and  under  whose 
able  xuperinteiidonue  the  construction  works  wore  so 
sucecKolully  carrioil  out  Entirely  separate  tunnels  are 
employed  lor  the  up  and  down  tines,  so  avoiding  all  possi- 
bility of  collision  between  trains  approaching  eaeb  other  in 
opposite  directions.  The  material  used  in  the  construotJon  of 
the  tunnels  is  cast  iron,  built  up  in  consecutive  rings,  each 
ring  being  composed  of  several  segments,  wiUi  a  key 
piece.  Tbe  tunnels  are  driven  by  a  shield,  which  in  form 
may  bo  described  as  like  a  lube  some  10ft.  or  12ft.  long,  with 
a  bulkhead,  the  intenial  diameter  of  the  tube  being  slightly 
larger  than  the  external  diameter  of  the  iron  tunnor  A 
short  length  of  soil  is  excavated  in  front  of  the  shield, 
which  is  then  driven  ahead  by  means  of  hydraulic  power, 
and  the  segmental  ring  is  built  up  within  the  shioM  tube 
in  iha  resultant  k^P  caused  by  the  forward  movement  be- 
tween the  bulkbecMi  and  the  last  built  ring  of  the  tunnel 
Tho  <)i.imct«i'  of  each  tininol  is  about  lOtL  The  stations  are 
of  brick  aud  usual  eonslniction  of  arch  iknd  invert,aad  bars 
a  diameter  of  32fL  Tho  tunnels  nin,  as  a  rule,  side  hy 
side,  excepting  under  the  Thames,  where  ono  line  is  direoUy 
above  tbe  other.  The  depth  of  the  tunnels  below  the 
surface  of  tbe  roadway  varies  fiom  SOft  to  70ft.,  and  is  con- 
sequently below  all  sewers,  gas-pipes,  vrater-pipes,  and  tub- 
ways,  and  causing  no  disturbance  to  the  surfswe  of  the 
roadway.  At  such  a  depth  the  question  of  ventilation  woaM 
appear  to  be  a  serious  one,  but  as  a  mattes  of  tact  the 
tunnels  are  self-ventilating,  and  no  special  arrangeiBeat 
or  machinery  whatever  h  employed  to  eifect  wbat  is 
generally    ackuowladged     to     bo    a     very     sattataetot)' 


I 


I 


TfiE  ELECTRICAL  ENGINEEIl,  JULY  1,  1891 


25 


p 


■Ut«  of  the  air  in  the  tunnel  Tbis  ia  due  chiefly  to  the 
employment  of  He|i&rat«  tunnels  for  up  and  down  tiuffic ; 
the  trains  fit  the  tiiiitiela  almost  like  piHtonii,  with  tho 
result  thjit  every  tniiti  i«  continually  changing;  the  air, 
ptiUiing,  ao  to  ■[H»k,  a  column  of  air  to  the  station  aheti), 
wh«noe  it  oecapes  by  me^ns  of  the  lift  ihafi^,  and  sucking 
nir  from  the  shatta  of  the  sutiotk  hst  jioaaed.  Of  course, 
at  such  a  depth  st«ain  loconiulion  would  be  out  of  the 
queetion,  and  orif;inally  it  wua  ])ro[)oced  to  work  the  iimi 
by  neana  of  cabia  baiilngc,  and,  in  fact,  contract*  for 
such  meant  of  running  were  actually  entered  into.  In  the 
interval,  however,  tliat  elapsed  between  the  first  conception 
of  the  undertAkin|t  and  the  lime  when  its  accomplishment 
was  in  the  near  future  the  a{)i)li<iation  of  electricity  to 
traction  purpoaea  ti»d  been  advanciiiK  by  leap*  and 
bouuda,  and  with  tlio  snoooaa  attaiii«d  on  the  Newry 
and  BeeabrtHik  line  (on  irbii^  the  loadadealt  with,  as  men- 
tioned before,  were  but  little,  ii  any,  lees  than  those  it  was 
prvpoaod  to  nin  on  ui  South  fjondon  line),  Messrs.  Mather 
and  Piatt  were  induced  to  upiuxuwb  the  directora  of  the  line 
with  a  view  to  obtaining  their  consideration  as  lo  tbe 
advisability  of  employing  electricity  aa  their  motive  power 
in  lieu  of  cubic,  iind  to  nubmit  a  complete  schomc  for  tbe 
puqxwe,  tiigcther  with  propo«alG  for  the  working.  Tbe 
matter  wirn  the  subject  of  long  and  careful  deliberation  by 
Ute  board  of  the  company,  and  was  warmly  taken  up  by 
the  chairman,  Mr.  Charles  Orey  Mott,  to  whose  untiring 
ciiei^y  and  deep  int«r«st  in  the  matter  u  great  [Nirl  of  tbe 
auocess  of  the  undertaking  is  due.  The  submitted  scheme 
was  eventually  acce]>ted  in  its  entirety,  and  a  contract 
entered  into  in  tbe  early  jmrt  of  1S89  for  the  equipment  of 
the  line  in  accordance  with  the  Bamo.  In  addition  to  the 
actiul  equipment  of  tbe  line,  an  offer  was  aUo  made 
to  work  tbe  tine  for  a  |)eriod  of  13  months,  or  at  the 
option  of  the  company  to  guarantee  the  cost  of  bauIiLuu 
according  to  a  aliairig  acalo,  depemleiit  U[>on  the  train 
mileafje  run  ]>cr  annum,  commencing  ut  3T>  |)en<x)  per 
train  mile  for  the  full  pur;«tblo  mileage  of  341,800  milc« 
per  hAlfyear,  The  trains  under  the  guarantee  to  consist 
of :  locomotive,  10  tons ;  three  coaches  of  425  tons  each, 
and  100  passengers.  During  the  summer  of  168!)  various 
experiments  were  carried  out  oo  a  short  length  of  the  lino 
then  completed,  by  a  temporary  plant  at  Cireat  Dover- 
street  StatioD  and  two  «xp«rimwital  locomotives.  The 
ejcpeiienoe  fpilDtd  in  tlwse  trials  was  at  tbo  same  Lime  both 
unique  and  valuable,  affording  an  amount  of  information 
which  bod  never  before  been  attained,  and  which  proved 
invaluable  in  working  out  many  subHcquuntdetaiU.  In  tho 
meantime  ihe  construction  of  tbo  pliuil  proci:«du<i  rajndly. 
Id  cloH  |troxim!tv  to  tbe  f^tockwoll  terminus  of  tho  lino,  on 
a  large  plot  of  land  which  serves  as  a  general  dep•^tt  a 
sfHtcioui  onginehouto,  in  which  tlie  entire  current  employed 
in  working  the  line  is  generated,  was  erected. 

The  pknt  uipptied  consisted  of  three  generating  dynamos 
of  the  Kdison-Uopkitisoii  type,  Ciuh  having  un  output  of 
450  amperes  at  000  volte.  The  machines  are  compound 
wound,  with  bar  armatures,  and  ore  about  tho  largest 
maebinei  of  the  class  that  have  ever  been  constructed,  tho 
total  weight  of  each  machine  being  over  17  tons.  The 
driving  is  eff'ected  by  means  of  link  leather  belts  2>Sin. 
wide,  and  to  increase  tbe  gri]),  tbe  belt  i*  led  under  a 
jockey  pulley.  Back  dynamo  ia  independently  driven  by 
a  vetticu  comi>ound  engine,  designed  and  conxtmctetl  for 
Meatrs.  Mather  uul  Piatt  by  Messrs.  John  Fowler  and  Co., 
of  Leeds.  Tho  high  and  low  prwsuni  cylinders  arc  17in. 
and  27in.  internal  diameter  respectively,  and  are  botli 
•team  jacket«d.  Tbe  stroke  ia  2ft.  3in.,  normal  ruoaing 
speed  100  revolutions  per  miiiul«,  giving  a  pbton  speed  of 
450ft.  per  minute.  The  engine*  are  fitted  with  automatic 
expansion  gear  on  both  high  and  low  |maaur«  cylinders, 
eontrolled  by  a  high-sjioed  governor  driven  by  ropesdireolly 
from  |>ulley  on  crankshaft.  Tbe  steam  preetare  employed 
fa  1401b.  per  square  inch.  The  flywheeb  are  veiy 
msittve — 14ft.  in  dianiel«r,  38ia.  wide  on  face,  and 
weigh  14  tons.  Each  engine  will  indicate  370  b.p.,  and 
in  praetioe  two  engines  and  dyi»mos  are  employe<l, 
and  are  auffieient  to  work  tbe  entire  line,  the  thiixl 
engino  being  kept  in  roeorvo.  The  engines  are  supplied 
wlU)  steiiB  from  six  steel  boilers  of  the  iancssbire  type, 
'2Sil.  long,  7ft  diameter,  and  are  fed  with  fuel  by  means  of 


Vicars's  mechanical  stoker.  Tho  water  supply  is  effector! 
by  means  of  two  Worthington  pumps,  and  before  entering 
boiler  is  foreed  through  two  feed-water  heaters,  healed  by 
the  exhauat  steam  from  engines. 

Since  tho  opening  of  the  lino,  and  in  view  of  the  exten- 
sion to  CUpham  Common,  u  fourth  engine  and  dynani'> 
simiUr  to  the  original  throe  have  been  erected,  also  two 
additional  boilers.  The  boiler-house  is  below  the  general 
uround  level,  which  greatly  facilitates  the  stoking  the  fuul 
oeing  simply  tlpiicd  straight  into  the  hoppera,  and  so  avoid- 
ing all  coot  for  olovating,  etc.  Adjoining  the  engine  housa 
is  a  fitting  shop  where  minor  re|airs  can  bo  carried  out. 
From  the  dynamos  tho  current  generated  is  conveyed  by 
means  of  lead-«avered  cables  to  a  massive  but  simple 
awitehboanl,  and  is  tbere  distributed  to  the  feeding 
chain*.  These  mains  or  cables,  of  which  there  are  four,  are 
of  the  well-known  Fowler-Waring  maoutacturo,  and  consist 
of  a "';,,  B.W.G,  copper  core,  insulated  witk  patent  innu- 
lating  material  and  leod-ahe^lhed.  The  cables  are  carried  on 
brackeu  along  the  aides  of  tbe  tunnel,  and  led  into  tbe 
various  slgnaT'boxea.  In  tbe  signal-boxes  are  fixed  amali 
sliite  distnuuting  boards,  fitted  willi  plu^  and  fuses,  and 
from  these  tbo  current  ia  conveyed  to  the  working  con- 
ductor by  means  of  feeder  cables.  Tho  working  conductor 
is  of  steel,  of  channel  section,  specially  rolled  Tor  the  pur- 
pose, and  of  such  composition  as  to  ensure  its  having  a  low 
sjMciflc  resistance.  It  is  carried  by  glass  insulators,  which 
are  cleated  with  ereosoted  blocks  to  tbe  eleejMrs,  and  laiil 
between  tlie  two  main  rails  at  a  distanoo  of  about  1ft.  from 
one  rail — this  |)Osltion  being  rendered  necessary  on 
account  of  the  low  position  of  tlio  central  buffer  coupling. 
Tbe  lengths  of  conductor  are  fished  with  two  small  fish- 
pbtes  and  four  bolts,  as  a  mechanical  coupling,  while  Ilia 
electrical  conncc  tion  is  ensured  by  DieansofaUminatedcopiicr 
atrip  secured  by  four  conier  riveta.  The  stool  conductor  la  noi 
continnous,  but  broken  at  every  station.  The  intervening 
gap,  a  length  of  some  2ft.,  being  made  up  with  a  piece  of 
well-Beaaoned  oak,  by  which  means  it  is  possible  to  isolate 
any  one  section  of  the  line  without  interfering  with  tbo 
remaining  sections,  or,  in  case  of  any  accidental  failure 
occurring  on  any  section,  it  automatically  disconnects  itself 
from  the  system.  At  the  points  and  crossings,  which  are 
ill  every  resjtcct  similar  to  ordinary  nkilway  pncticv,  the 
shoes  or  collectors  have  to  be  lifted  over  tho  crossing  rail, 
the  level  of  tho  conductor  being  tin.  below  tbatof  the 
main  rails.  This  is  accomplished  in  a  simple  and  effective 
method  by  means  of  inclined  wooden  planes,  up  which  the 
shoes  run.  The  inaulation  throughout  the  lino  ia  oxce|>- 
tionally  high.  The  daily  lest  of  the  entire  system— which 
includes  gcnoraton,  swilehbourds,  cables,  foodcrs,  working 
conductor,  points  and  crossings,  locomotives  and  lighting 
circuits  with  the  full  pressure  of  SOO  voIt«~doe«  not  give  a 
leakage  current  of  one  ampere,  or  considerably  less  tbati 
1  b.p.,  and  is  often  as  low  as  a  quarter  of  an  ampere.  The  con- 
ditions of  the  line  naturally  are  highly  favourable  in  this 
matter,  no  diffiailty  witli  weather  having  to  be  contendcl, 
with.  The  return  circuit  is  made  by  muns  of  tlio  midn' 
rails,  which  are  connected,  in  addition,  to  the  ordinary  fish- 
plates with  copper  connectine  strips  fixed  in  the  same 
manner  as  in  tbe  working  conductor. 

The  electric  locomotives,  of  which  1 4  were  supplied  for 
working  iho  line,  were  each  designed  to  be  capable  of 
exerting  a  tractive  force  of  3,0001b.,  and  running  at  a  s{)oo<i 
of  25  miles  per  hour.  In  geuonl  appoannce  the  locomo- 
tives closely  resemble  aleam  tram  motors.  Tho  weight  of 
each  locomotive  is  10  tons,  and  it  is  carried  on  two  axles 
with  a  wheel  base  of  Cft.  In  tbe  construction  of  these 
motors  a  striking  and  novel  departure  from  anything  that 
had  ]>r«viously  been  attempted  ytm  made  with  regard  to 
tho  armature.  Instead  of  being,  as  in  previous  onginoi, 
connected  with  tke  driving  axles  by  means  of  gearing, 
belts,  or  chains,  the  armatures  were  actually  built 
up  on  tbe  axleo  themselves,  thus  entirely  obviating 
all  the  neceoaary  incumbent  complications  that  nad  hitherto 
been  in  vogue.  Tbe  magnets  are  supported  tnrtly  by  the 
axles  and  partly  ttupon'led  from  the  oar  itaell,  an  arrange^ 
ment  which  allows  of  a  oerUin  amount  of  freedom  of 
angular  motion  round  the  axle,  yet  always  remainii^  con- 
centric witJi  the  armstors.  A  separate  and  independent 
motor  is  fitted  on  auch  axle.    Tbe  motors  are  series-wound. 
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ftnd  tb«  Mmtftture  revolutJon  por  minute,  of  courM,  varies 
with  tbs  Bpeed  of  tho  train ;  At  20  miles  per  hour  the 
rerolutioiti  are  apjiroxinuttfllj-  350  per  mitiut«.  The  currant 
18  Uken  from  the  workin;;  conductor  by  means  of  three 
■lidiDg  shOM  fixed  by  hin^'ed  •upjMrla  to  the  frame.  The 
afaoes  are  of  cant  iron,  unH  it  is  loitnd  in  [>ractic«  th.it  Ihev 
will  run  about  10,000  miles  before  requiring  ronownl. 
From  Iho  shoes  the  current  ts  carried  by  an  insulated 
cable  to  the  main  resiatance  B»it«b  which  controls  both 
motors.  The  reairtanoee  are  ]>liiccd  in  seriea  with  the 
motors,  and  gradually  cut  out  as  the  switch  is  put  over. 
A  second  twitch  oonirals  the  rovemng  movement,  which 
is  oircctcJ  by  cbanKing  the  direction  in  whicb  the 
current  jasies  through  the  armature.  l*be  locomotives  are 
fitted  with  hand  and  air  brakes,  the  latte-  being  of  the 
well-known  WeBttnijfaouH  type,  and  continuous  thioughout 
tbo  train.  To  work  ifae  air  brake  a  Huj>ply  of  compreased 
air  is  carried  in  two  steel  reservoirs  i>n  the  locomotive,  and 
replenished  at  Stockwell  on  every  round  journey.  Con- 
nection hotweon  the  locomotive  and  carriages  is  cffectod  by 
means  of  a  central  buffer  coupling.  The  traina  are  made 
up  of  two  coftchee,  each  coustrucled  to  carry  34  jiUMngerB, 
open  from  end  to  end,  with  two  longitmlinal  Mate  like 
tsote  in  an  ordinary  Lnmcar.  Kntruicc  into  the  car*  is 
Rained  by  means  of  end  doors,  ami  between  the  cnrriaKCs 
intermoliate  platforms  are  fixed,  Gttcd  with  collapsible  "ido 
gate*.  The  cirriagce,  which  are  39fL  over  all,  are  carried 
on  two  four-wheel  Itucks,  and,  exclusive  of  iia&aengers, 
weigh  over  seven  tons  each.  The  lighting  is  effected  by 
meaits  of  incAixIeacenl  lamps,  sup|>lied  with  cunetit  from 
the  working  conductor. 

The  gauge  of  the  lino  is  standard  4ft.  tltin.,  and  the 
rails,  GOlb.  weight  per  yard,  are  of  Kbbw  Vale  stool.  Tbo 
track  is  not  bsTUsted,  tbe  cross  sleepers  merely  resting  on 
the  sides  of  the  iri>u  tunnel.  Tbe  road  has  many  severa 
curvu  and  gradients,  the  sharpest  curve  having  a  radius  of 
1}  chains,  and  tlie  heaviest  grwlienu  I  in  14  with,  and 
1  in  25  against,  the  load. 

A  complete  lolcgrjphic  and  block  signulliug  system  is 
carried  througfaout  tbo  line. 

Such  is  a  brief  description  of  tbe  line  and  its  equipment, 
tbe  entire  electrical  |iortiori  of  the  Utter  being  constructed 
by  Messrs,  Mather  and  PUtt,  of  Maiiuhtttier,  from  the 
designs,  and  ondec  tbo  superintendence,  of  Dr.  Edwanl 
IIopkinioD,  a  partner  in  the  firm. 

A  few  words  on  the  working  and  results  may,  perhaps, 
be  of  interest.  On  November  4,  1890,  the  line  was 
formally  ioaugututed  by  Ilis  Itoyal  Uighneta  the  I'rinco  of 
Wales,  who,  accompanied  by  Ilia  lioyat  Higfaueas  the  late 
Uiike  of  CUrance,  made  the  journey  from  the  Cily  to 
Stockwell  and  visited  and  iiispeot«d  the  plant  and  work*. 
Shortly  after  thia  the  line  was  poSMd  by  the  inspectors  of 
the  Hoard  of  Tnide,  an<l  eventually  opened  for  public  traffic 
on  DcccmUr  IR,  Ik90, 

l^pwanli  of  IS  months  have  therefore  elapeed  since  tbe 
public  opening,  during  wbich  time  the  line  has  been  in  daily 
OMration.  tor  tho  first  few  months  attain  service  of  some 
12  trains  i>er  hour  each  way  wiu  maintained,  but  with  the 

S^wlnc  tnlBe  thia  has  been  increased,  until  at  tbo  present 
■M,  duriag  the  busy  hoiin  of  the  morning  and  evening,  a* 
many  as  IS  and  17  trains  iwr  hour  are  run.  Tho  public 
appredalion  oi  tbo  lino  is  shown  by  the  increasing  numbers 
of  paaaengen  carried.  For  tho  half  year  ending  June  30, 
1891,  tbe  nnmber  of  train  miles  run  was  141,108,  and 
paaeengera  carried  2,413,343.  For  the  second  half-year, 
ending  December  31,  1S91,  the  train  mileage  run  waa 
188,0^6  mil«a,  and  patsangera  carried  3,749,0:^,  exclnsive 
<A  eeason  ticket-holders,  tbe  rsvonuo  from  which 
on  tbe  *yti*^  fare  woiiUl  represent  37,300  additional 
paaeengen,  or  u  toul  of  :!,7^0,35&.  The  revenue  leceipte 
and  eziwndiuiru  have  been—for  the  first  half  year, receipta 
£19,637,  ex|)endiUire  £15,530.  or  a  balaiiee  to  ttie  gao<l 
of  £4.11'  ,  for  tbe  second  half-year,  recei|fU  £20,343, 
•xptoditure  £I5,&1C,  faalanoe  to  the  good  £4.737.  Tbeie 
fiEur«s  are  significant  when  e(Mn|ian>d  with  tbo  train 
inih»4[e  attd  ))MWiigers  carried,  47,3.%)>  train  miles  mora 
having  been  ran,  and  374,000  more  (aseengers  carried 
during  tbo  second  half-year,  while  the  total  expenditure 
has  boen  £1  le«,  which  roHecU  much  crsdit  on  both  the 
gesioral  nunagor  and  engineer,  Mcesrt.  T.  0.  Jenkin  and 


Basil  Molt,  for  the  manner  in  which  the  working  of  tho 
line  has  been  conducted.  It  is  to  he  regretted  that  thi« 
meeting  was  not  a  few  weeks  Utor,  when  the  results  of  tbe 
present  half-year  would  have  been  available  for  comparison, 
t>ut  to  diite,  since  the  opening  of  tbe  line,  tho  tot*l 
mileage  run  is  over  half  a  million  miles,  and  the  number 
of  passengers  carried  upwards  of  seven  millions. 
The  percentage  of  expenditure  to  receipts  may  appear 
high,  but  careful  study  and  analysis  of  tho  figures  snow 
that  this  is  not  abnormally  duo  to  the  trsction  expense* — 
the  cost  of  locomotive  and  generating  power,  including 
salaries,  office  cxiwnses,  general  superintendence,  running 
expenses  (including  wages  connected  with  tbe  working  of 
locomotive  and  generating  engines,  coal  atnl  coke,  gas, 
water,  oil,  tallow,  and  other  floras),  repair*  and  renewals, 
including  wages  and  materials,  only  amounting  to  40  per 
cent,  of  t)ie  total  expenditure,  or  30  per  cent,  of  the  groai 
receipts,  which  ]  venture  to  submit  will  compara  favour- 
ably with  any  other  mode  of  traction.  From  thus  figures 
it  will  bo  seen  that  the  cost  per  train  mile  for  tbe  last  half- 
year  was  just  under  t<d.,  while  under  the  sliding  acale 
before  mentioned  the  cost  per  train  mile  on  the  mileage 
ran  would  have  been  ilSM.  Dut  in  the  actual  cost  of 
8d.,  drivBTs'  wages  and  other  items  are  included, 
which  were  excluded  in  the  sliding  scale,  and  it 
deducted,  bring  the  actual  cost  down  to  .^}d.  per  train  mile. 
This,  1  think,  will  bo  gonendly  admitted  as  highly  aatle- 
fHclory,  especially  when  the  serious  increase  of  the  train 
load  (no  leas  cban  40  p3r  cent,  above  that  originally  sUpU- 
htod  for)  caused  by  the  increased  weight  of  csrriugM  is 
taken  into  consideration,  the  total  train  load  for  tbe  5\d. 
per  mile  being  ii  tons.  The  working  of  tbe  plant  ^nd  line 
na«  been  both  regular  and  tatisfaclory. 

On  no  single  occasion  during  the  whole  period  that  tha 
line  has  been  in  operation  has  there  been  any  accident  or 
etO)>page  of  the  generating  dynamos,  showing  conclusively 
the  Mcurity  and  certainty  with  wbich  electrical  plant  can 
ho  worked.  Slight  delavs  hare  occurred  from  time  to  time 
with  tho  locomotivet.  but  than  have  in  almost  every 
inatanco  boon  diatioctlr  duo  and  traceable  to  the 
unezpeeted  load  and  strain  put  upon  them,  and  io  ajnte 
of  which  the  record  of  work  done  by  these  locomotives 
will  comjure  favourably  with  that  accomplished  b: 
iteam  locomotives.  The  average  mileage  of  the  li 
motives  in  regular  nee  during  the  past  year  has  been 
lets  than  37.000  miles,  while  on  a  woIl-equi|)ed  steam  road 
the  average  is  30,000  to  23,000  miles  per  locomotive 
'llie  success  of  the  line  is  furlber  shown  by  the  numerous 
similar  projecU  which  have  followed.  Last  year  a  Bill 
was  passed  through  Parliament  authorising  tbe  construction 
of  the  Central  London  Railway,  a  line  seven  miles  in 
length,  extending  from  the  City  to  Bayswaler,  to  he  con- 
structed in  the  same  manner,  and  to  be  worked  electrically 
on  similar  principles,  but  on  a  much  larger  scale.  During 
tbe  present  session  no  less  than  six  hi\h  have  been  pre- 
sented applying  for  powers  to  authorise  tbe  conftruciion  of 
similar  nndtirtakings.  Of  theae  six  Bills,  four  of  which 
ara  am)li cations  for  new  lines,  and  two  for  exteiiaion  of 
exitiUng  powers  (including  the  oxtonsion  of  the  City  and 
South  London  line  to  the  Angel,  tnlington),  three  have  jKused 
through  both  Houses — viz.,  the  Buker-streot  and  Waterloo 
line,  the  Orest  Northern  and  City  line,  and  an  extension  to 
Liverpool -street  of  tbe  auihoriaed  Central  I^rwlon  line. 
The  Great  Northern  and  City  tine,  running  from  Drayton 
Park  to  Finsbury  pavement,  is  of  exceptional  interest, 
being  intruded  to  relieve  the  Great  Northern  traflHo,  and 
ovci  wbich  it  is  proposed  to  run  tbe  ordiiwry  rolling-dock 
of  the  Ureat  Northern  R.-iilway.  Tbe  aboro  Rills  in  the 
first  iiLjUinco  veve  referred  to  a  Joint  Commilteo  of  both 
Mouses  apjmiuted  to  consider  the  whole  question  as  to  the 
best  method  of  dealing  with  tbe  electric  and  cable  railways 
Kchemes,  and  to  rC}iort  their  opinion  as  to  whether  tindtt^ 
giound  railways  worked  by  electricity  or  cable  traetloo  art 
calcuUted  to  allord  sujficicnt accommodation  fortha  |ire>oiit 
and  probable  future  traffic.  The  Joint  Committee,  altor 
having  met  on  several  occasions,  and  having  had  submitted 
to  them  a  large  amount  of  evidence,  reported  strongly  in 
favour  of  tbe  various  schemes,  and  with  regard  to  electric 
traction,  a-t  fotlowt : 

"  The  committee  reimrt  that  tho  evidence  submitted  to 
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them  was  concluaively  in  favour  of  the  sufficiency  and 
special  adaptability  of  electricity  as  a  motive  power  to  the 
propoBed  underground  tubular  railways." 

It  may  therefore  be  assumed  that  before  very  long  this 
system  of  transport  will  become  fairly  general  in  London, 
affording  as  it  does  a  cheap,  rapid,  ani]  safe  mode  of  con- 
veyance. 

On  the  table  is  a  small  model  of  the  Besabrook  and  Newry 
motor-car ;  also  a  model  locomotive  of  the  same  power  as 
the  City  and  South  London  line  and  but  little  more  in 
weight,  with  Hopkinson's  patent  double  motor,  in  which  a 
eingie  magnetic  circuit  embraces  both  armatures,  the  motors 
being  carried  entirely  from  the  framework,  and  therefore 
on  springs,  and  driving  the  axles  by  diagonal  connecting- 
rods,  according  to  a  plan  devised  by  the  late  Mr.  Lange,  of 
Moasra.  Beyer,  Peacock,  and  Co.,  Limited.  The  photo- 
graphs round  the  room  are  various  views  of  the  plant,  etc., 
of  the  Besabrook  and  Newryand  the  Gityand  South  London 
lines. 

Mr.  Scott  Busmkll  asked  why  a  separate  motor  had 
been  adopted.  He  thought  otherwise  a  great  deal  would 
have  been  saved  and  greater  adhesion  obtained.  He  con- 
sidered that  all  concerned  in  the  City  and  South  London 
line  deserved  the  greatest  credit  for  the  success  achieved. 

Mr.  A.  J.  Jarmam  said  that  when  the  armatures  were 
wound  on  the  axlea,  the  latter  were  turned  into  part  of  the 
magnet  with  the  wheels,  thus  forming  the  pole,  and  clinging 
to  me  rail ;  hence,  no  sand  waa  required  to  assist  in  starting. 
Another  point  waa  why  the  motora  were  wound  in  aeries. 
Supposing  that  one  of  the  main  wires  become  cut  or  broken, 
that  motor  would  stop.  If,  however,  the  motors  were 
wound  in  parallel,  there  would  always  bo  one  leg  of  the 
field  magnet  to  work,  but  worked  in  series  with  aeries 
winding  that  motor  would  be  cut  out  Winding  in  parallel 
had  many  advantages  over  winding  in  series  in  working 
the  machine  on  gradiente.  He  was  alluding  to  tramcar 
traction,  and  he  considered  it  would  be  more  advantageous 
to  wind  the  motors  in  parallel  than  in  series. 

Mr.  Ebckenzaun  atated  that  great  credit  waa  due  to  all 
concerned  in  constructing  the  City  line,  which  was  the 
pmneer  line  in  that  direction.  With  regard  to  operating 
ez[ienses,  he  thought  Mr.  Grindle  would  have  given  details  ; 
how  much  waa  paid  for  coal  and  wages,  etc.  Taking  S^d. 
per  train  mile,  the  working  expenses  seemed  very  low 
indeed.  He  agreed  with  Mr.  Jarman  that  if  two  motors 
on  a  locomotive  or  tramcar  were  placed  in  aoriea,  there  was 
a  possibility  of  their  not  working  in  union  ;  if  in  parallel 
they  worked  together,  and  in  case  of  accident  one  auto- 
matically cut  itself  out  of  circuit. 

Mr.  UoLROYD  Smith  supported  the  rematks  of  Mr. 
Jarman  and  Mr.  Reckenzauu  on  the  matter  of  parallel 
working.  From  his  own  experience  he  had  found  a  decided 
benefit  by  coujiling  up  in  parallel.  It  would  be  interesting 
to  know  the  cost  of  producing  one  Board  of  Trade  unit  on 
the  line.  He  would  tike  to  know  whether  any  measure- 
ments had  been  taken  to  ascertain  the  relation  between  the 
electrical  power  put  in  the  line  and  the  mechanical  efBciency 
obtained  from  it.  Mr.  Scott  Russell  had  referred  to  the 
motors  not  being  placed  under  the  cars  themselves.  He 
(the  speaker)  said  that  if  Mr.  Buesell  had  had  the  details 
of  the  tine  to  thrash  out  he  would  have  found  that  it  was 
impossible  to  do  so  in  that  case.  When  the  matter  waa 
fully  taken  into  con  a  id  oration,  Messrs.  Mather  and  Piatt 
had  decided  upon  the  only  safe  way,  considering  the 
structure  of  the  line,  tunnel,  cars,  etc. 

Dr.  E.  UoFKiNSON,  in  reference  to  the  separate  motor  or 
otherwise,  said  that  in  the  case  of  the  Citv  line  there  was 
the  difficulty  of  putting  the  motor  on  the  nogie  due  to  the 
restricted  space,  but  that  was  a  mechanical  difficulty 
which  could  have  been  overcome  with  sufficient  applica- 
tion. Th^  total  weight  of  the  locomotive  waa  10  tons,  and 
of  the  train  50  tons.  Of  the  10  tons  the  motors  weighed 
six  tons,  and  the  saving  by  not  having  a  separate  locomo- 
tive would  be  four  tone  out  of  the  whole  50  tons.  If, 
however,  the  motors  were  placed  on  the  framework,  the 
bogie  would  have  to  be  strengthened  and  made  heavier, 
and  the  total  saving  would  only  be  about  two  tons.  Under 
those  circumstances  it  waa  not  worth  white  to  do  so,  and 
that  was  ample  juatification  of  the  plan  which  had  been 


adopted  on  the  South  London  line.  Mr.  Grindle,  who 
came  to  his  firm  in  Manchester  seven  years  ago,  suggested 
that  that  railway  was  the  place  for  electrical  work.  That 
gentleman  urged  them  to  turn  their  attention  to  it,  and  the 
result  was  the  working  out  of  the  details.  With  regard  to 
having  the  motor  in  series  or  in  parallel,  from  an  electrical 
point  of  view  there  was  nothing  to  choose  between  the  two. 
It  was  a  great  mistake  to  suppose  that  having  the  motors 
in  series  would  reduce  the  risk  of  a  breakdown. 

Mr.  Jarman  stated  that  what  he  meant  was  that  each 
pole  of  the  Geld  magnet  should  be  wound  so  that  they 
might  be  coupled  in  parallel  and  joined  in  series  afterwards. 
That  might  be  something  new  in  motor  work,  but  be  had 
found  it  of  great  benefit  in  tramway  woik. 

The  next  paper  read  was  by  Mr.  L.  Ei-stein  on 

ELECTRIC  TEACTION  FOR  TRAMCARS. 

If  poaaesaed  of  no  other  merit  I  hope  I  abalt  be  able  to 
claim  for  my  paper  the  merit  of  brevity,  and  I  will 
endeavour  to  cover  within  the  abort  space  of  time  allotted 
to  me — viz.,  20  minutes — as  long  a  line  of  track  as  the 
system  of  accumulators,  which,  with  your  permission,  I  am 
going  to  bring  under  your  notice,  will  permit  me.  I  will, 
to  uae  an  electrical  expreasion,  discharge  my  paper  at  a 
very  high  rate. 

Having  occupied  myself  for  the  laat  12  years  almost  ex- 
clusively with  the  study  and  manufacture  of  secondary 
batteriea,  I  had  arrived,  about  two  years  ago,  at  a  point 
which,  not  only  by  myself  (who  might  be  accuaed  of  the 
sanguine  feeling  inherent  ininventors)butalao  by  othersupon 
whoso  common  sense  and  clear  judgment  reliance  may  be 
placed,  is  considered  to  be  as  near  perfection  aa  any  con- 
trivance maybe  said  to  be.  I  have  the  pleaaure  of  showing 
you  here  one  of  the  accumulators  which  are  specially 
adapted  for  propelling  tramcara  or  other  vehicles.  Yon 
will  see  that  this  accumulator,  unlike  other  cells,  is  com- 
posed of  only  three  electrodes,  which  are  contained  in  an 
ebonite  box.  There  is  no  paste  used  in  the  manufacture 
of  these  celts,  but  the  parts  which  are  active — that  is  to 
say,  which  take  up  and  give  out  again  the  electrical  energy 
put  into  them — are  produced  out  of  the  original  substance 
of  the  lead  itself. 

To  those  gentlemen  who  take  an  interest  in  thia  matter  I 
can  show  some  plates  here  in  the  difierent  stages  of  manu- 
facture. The  great  point  is  that  the  so-called  active 
material  cannot  by  any  posaible  means  l}ecome  detached, 
and  that  therefore  there  is  no  risk  of  material  dropping  off 
anddamagingtbeaccnmulators  when  inuae.  There  is  also 
no  danger  from  warping  of  the  plates,  which,  as  you  will 
see,  are  very  thick  and  robust,  and  therefore  well  adapted 
for  the  work  for  which  they  are  intended.  One  of  these 
cells  complete,  with  acid,  weigba  about  4Stb.,  and  as 
generally  96  celts  are  used  on  a  tramcar,  the  weight  of  the 
battery  complete  is  a  little  under  two  tons,  or  about  one- 
fifth  of  the  total  weight  of  the  car,  which,  with  ita  full 
complement  of  pasaengera,  is  a  little  over  10  tons. 

This  battery  of  accumulators  will  allow  the  car  to  run  at 
an  average  speed  of  7J  miles  for  about  four  hours,  leaving 
a  sufficient  reserve  in  the  accumulator  to  provide  for  any 
unforeseen  emergencies.  This  running  for  four  hours  is 
under  the  assumption  that  the  average  expenditure  of  the 
battery  is  about  6  h.p.,  and  the  weight  of  the  battery 
corresponding  to  1  h.p.  is,  therefore,  about  7501b.  But  if 
it  should  be  desired,  this  battery  can  be  discharged  at  twice 
the  above  rate,  in  two  hours — that  is,  if  provisions  are  made 
to  exchange  the  batteriea  every  two  hours,  the  battery  can 
be  made  to  give  out  13  h.p. — therefore  the  weight  of  the 
battery  corresponding  to  1  h.p.,  ia,  in  this  case,  only  about 
3701b. 

These  accumuUtora  have  the  further  advantage  that,  if 
not  required,  they  may  be  left  idle  for  any  length  of  time, 
without  incurring  expense.  They  are  in  this  respect  more 
economical  than  horses,  which,  as  you  are  only  too  well 
aware,  require  fodder  and  attendance  ithether  doing  work 
or  standing  idle.  Or,  again,  compared  with  horses,  accumu- 
lators may  lay  claim  to  a  much  more  certain  and  satis- 
factory state  of  health — glandera,  skin  diseases,  pink  eye, 
and  other  contagioua  diseaaes  being  unknown  among  them. 

The  further  advantages  are  that  the  roadways  are  ko^ 
clean,  there  is  no  dirt  or  smelly  and.  t^  <:»k%  «£%\v^;!(«&.  i^ 
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tho  uBift  t{n«  from  tbo  aocurauUtor  In  u  tBUch  mure 
ollicioiit  maonsr  Uiui  it  tlio  caso  now. 

I  am  afraid  I  have  already  taken  up  too  miicb  of  your 
timaon  iiuttt«n  relating  solely  to  accumulators,  and  I  will 
therefore  {loai  to  another  point  irbicb  may  prove  of  more 
fiener^  int«re«t.  I  am  alluding  to  the  question  of  £.  s.  d., 
and  I  will,  with  your  permitKion,  briefly  {{lance  at  the 
cost  of  tramway  traction  by  meant  of  hortoa  and  the  aame 
by  means  of  the  accumulators  which  you  sec  rcprc«ontcd 
bero  by  thii  cell. 

The  ei:]>enoiic«  gained  iii  the  I'nited  ijtates,  and  atao 
•omu  towns  in  England,  has  ibown  Uiat  an  electric-ally- pro- 
pelled car  can  complete  scroral  more  runa  per  d^iy  tiiau  u 
o'irae  car,  aa  not  only  can  they  run  fiittor,  but  the  rcMt 
r«<]uired  by  horse«  is  of  couree  absent  in  the  case  of  oloc- 
tricity,  ana  it  baa  been  found  tJiat  eloctrically-propolkd 
cani  nave  a  proportionately  hieher  eariiin);  capacity. 

I  hive  i)repared  tome  tablee  which  will  enable  }ou  to 
compare  nl  a  glance  the  relative  meriit  of  the  two  ayjtlomx. 
In  ttlia  tabic*  (Table  A)  the  ccaU  of  workinK  a  cur  mile  tind 
expreatiOM.  Voii  will  aeo  that  il  wo  call  the  cost  [>cr  car 
mile  worked  by  horses  100.  the  cost  (Mir  car  mile  of  the 
fame  line,  if  worked  by  means  of  our  accumulators,  is 
expreated  by  the  ll^re  fi7,  or,  in  other  words,  that  u  tavinx 
of  about  one-third  ts  effected  In  the  tatt«r  case. 

The  next  uble,  Tublo  B.  thow*  gmphically  the  iwrcetititftu 
of  total  working  and  general  expenses  as  com]iaroil  with  total 
receipta.  If  we  exi>r(U8  the  total  receipta  by  tho  dfian  100, 
the  total  expenses  in  tlie  case  of  horses  amount  to  a  little 
over  7.^  i>er  cent.,  while  the  total  expenses  with  accurau- 
laton  only  amount  to  about  .'it  percent.  While,  there ' 
fore  hones,  appropi  late  mole  llian  thteeiiiuiten  of  the  total 
roceipte,  the  erjuivalcnt  figure  with  accumulators  is  only  a 
tiUte  over  half. 

In  Table  D  the  balances  available  for  dividends  are 
shown,  and,  as  will  be  seen,  tho  XliO.OOO  available  with 
horses  are  Increased  to£141,000  in  the  caie  of  accnmuU- 
tors.  The  last  table  (Table  D)  shows  a  comfiariion  of  the 
dividends — S^  per  eetit.  in  the  case  of  horses,  and  2A  per 
cent,  in  tho  cnto  of  accumulators, 

J  am  aware,  gentlemen,  that  thote  figures  will,  |>erha|>s, 
meet  with  some  doubt,  and  that  tho  remark  will  be  made 
that  however  well  they  may  look  ii)iou  |ia|)cr,  vcrj-  dill'i! 
rent  reeults  may  aecnie  when  )>ut  to  actual  teat,  but  iheic 
le  really  no  reason  to  doubt  that  theee  Hgnrot — at  leasi, 
very  nearly — express  the  tnilh.  The  coat  nf  not  only  the 
arcumnlaton,  but  the  whole  of  the  electrical  in^tJiHiktioii 
liJiH  lioeii  carefully  worked  out,  and  will  ttaiwl  the  test  uf 
ritcid  examination.  If  tho  estimate  ens  at  all,  il  wilt,  1 
think,  be  found  to  err  on  the  safe  tide. 

Now  with  regard  to  the  expenditure.  The  cost  of 
working  is  baaed  on  figurM  derived  from  actual  runninii;. 
The  coat  of  fuel  is  well  known.  The  depreciation  of  llie 
Ijoiloin,  engines,  dynamos,  and  molont  in  libeiul  ;  therefore, 
the  only  item  that  might  be  open  to  doubt  is  the  cost  of 
renewiil  of  the  accumnlalois ;  but  also  on  this  jioiiit  I  think 
|>roof  can  b«  adduced  that  the  eattmate  is  a  lafe  one.  Uur 
Accnmubtura  have  been  tested  under  condiuona  which  are 
much  more  aevere  than  tbose  which  thejr  will  encounter 
when  in  UM  on  a  tramway,  'fliey  have  been  diachiirged  ;it 
much  higher  rates ;  tbey  have  been  left  idle  l)oth  aftei  a 
obaroe  and  after  a  discharge  for  |>erioda  up  to  three 
monUit— «11  this  without  being  itaniaged,  «>  tlut  theio  ii 
reallv  no  reason  to  anlid|)ate  that  the  cost  uf  main tenai ice 
will  be  more  than,  at  the  outride,  td.  i^ior  car  mile. 

IxMking  at  it  from  the  point  of  view  of  tho  manufac- 
turer, this  can  be  further  cxplaine<l  by  the  fact  that  where 
accumulatora  of  this  tyi>e  are  being  used,  they  only  retjuire 
the  renewal  of  one  plate,  which  plat«  is  produced  by 
catling,  and  ai  the  lead  of  the  old  pbte  is  reooverable, 
Mtly  a  very  little  adilitional  ex[>eittei  tor  low  and  wagca  it 
Incurred. 

Before  concluding,  1  will  just  gUnco  at  the  relative  merits 
ind  denerita  of  tli«  aocumiuator  tyatem  and  the  overhead 
or  trolley  tyateu,  and  tlie  evatem  of  nmJerground  con- 
ductors. Tneee  syitems  cui  claim  a  less  weight  of  car,  Imt 
ihia  it  the  oulv  advantage  at  far  at  thu  trolley  system  is 
coneenied ;  woQe^  oa  tu  otlior  hand,  it  iKMi»e«ecs  muny, 
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and  Bome  very  gi-eat,  disadvantages.  Among  them  may  be 
menlionoil  unsigblliriciu  of  the  overhead  stmcture,  the 
danger  consectuctit  upon  the  snapping  of  a  wire,  the  impedi- 
ment in  case  of  fro»t(whori  the  wires  arc  fre(|uentty  covered 
with  a  thick  crust  of  ice,  and  the  trolleys,  therefore,  make 
very  imperfect  contact),  and  the  flooding  of  the  raili  (cotH 
veying  Uie  return  curreut  after  heavy  rains,  when  Bpecial 
cars  have  to  be  sent  out  to  sweep  the  roadway). 

The  &rsl  cost  of  the  two  systems  is  about  the  same,  bub 
the  efficiency  of  a  good  ocoimulator  syitem  is  far  higheVj 
than  the  efficiency  of  a  trolley  system.  A  calculation  I 
on  the  working  of  tho  different  lines  on  the  trolley  Bysteia'i 
in  the  United  States  has  elicited  the  reiuarkabla  fact, 
that  the  efficiency^ vie,,  the  pro[iortion  of  the  brake  horsa- 
powor  on  the  car  motor,  as  compared  with  the  indicated 
horao-power  at  the  generating  station — amount*  in  aomo 
cases  to  only  25  per  cent.,  and  exceeds  in  no  case  40 
per  cenL  in  everyday  practice,  or  ao  avorago  of  32  p«r 
cent. 

The  correctness  of  these  fitpire^  will  be  easily  recognised 
when  wo  bear  in  mind  that  the  generating  station  muil  be 
capable  of  furnishing  tho  mnximiim  current  at  any  given 
moment,  while  the  average  current  falls  far  short  of  the 
maximum,  and  as  it  ia  well  known  an  engine  w^rks  most 
economically  near  its  maximum  load,  and  lets  and  leae 
economically  with  a  decreased  load,  tho  correctness  of  the 
figures,  which  at  Itrst  night  may  ap]>ear  rather  startling, 
will  soon  become  ap[iuront. 

Altliough  I  bavo  not  so  many  figures  at  my  dis|K>t.tl 
regarding  the  ofbciency  of  an  underground  system,  yet,  aa 
the  conditions  of  working  are  almost  identical  with  those 
on  tho  trolley  ayslem,  there  it  no  reason  to  ossnme  that  the 
eflicicncy  of  such  a  system  u  ^ly  higher.  A  further 
great  disadvantage  of  the  underground  conductors  ia  that  tho 
construction  of  the  lino  is  very  ox|>onsive.  Both  systems, 
the  trolley  as  well  aa  tho  underground,  have  the  great  tlia- 
advantage  thai  where  existing  lines  are  to  be  converted 
into  electrical  lines  the  conversion  interferes  with  the 
existing  traflic — in  the  caio  of  iindergi-ound  conductors 
much  more  so  than  in  the  cose  of  the  trolley  system ; 
while,  on  the  other  hand,  provided  onlv  that  the  rails  are 
in  good  condition,  a  horre  line  may  be  almost  instantly 
converted  into  a  line  driven  by  means  of  accumuUiora. 

With  an  accum-jlator  system  the  efllciency  in  much  highe 
than  with  either  the  trolley  or  undergiouml  sydiem,  and  il 
will,  I  presume,  inlorctt  you  to  learn  tho  results  of  sont 
experiments  which  wore  cItrric^l  out  at  our  works,  under 
rather  aevere  conditions.  Tho  batteries  wore  discharged 
ia  ihi-ee  hours,  and  were  charged  again  in  three  hotin, 
witliout  the  use  of  any  intermediate  resistance,  thus 
utilising  the  whole  of  the  current  for  the  battery.  We 
found  tnat  it  was  only  necessary  to  charge  the  baUery  with 
a  current  that  excooded  the  previous  discharge  by  3  per 
cent.,  and  the  efficiency — that  is,  the  total  energy  given  out 
as  compared  with  the  total  energy  put  into  the  eelU — tinder 
these  very  trying  conditions  was  still  as  h^;h  as  78  |>er 
cent.  iVllowing  for  loss  in  dynamos,  gearing,  and  motors, 
we  arrive  at  the  efficiency  of  63  per  cent,  between  the 
horse-power  generated  by  the  engines,  and  the  Itrake  horse- 
|>owcr  on  the  car  motors,  and  allowing  '2^'  \<er  cent,  for  the 
increased  weight  of  the  accumulator  car  we  arrive  at  a  total 
cfliciency  of  47  per  cent,,  ai  against  32  |>cr  cent,  of  the 
trolley  aystcm.  The  explanation  may  be  found  in  the  fact 
that  in  the  case  of  accutuolatora  the  central  stations,  wliieh 
need  not  be  so  large  as  in  the  case  of  direct  current,  can 
always  be  ueed  at  their  full  capacity,  no  fiuctuations  at  Uit^ 
output  taking  place,  and  tho  engines  working  much  roe 
economically. 

Another  great  advantage  is  that  each  aocumulator  car  i 
self-contained  and  independent  of  the  central  station, 
that  any  breakdown  at  the  central  station  does  not  inl 
fere  with  the  working  of  the  line,  while  with  the  direct' 
ourrent,  whether  it  be  conducted  to  the  car  by  means  of 
overhead  wires  or  underground  conductors,  an  ooddent 
at  tbe  central  station  may  interrupt  the  traflle  oa  tbe 
whole  of  tbe  lino,  and  bring  all  the  cart  on  tbe  road  to  a 
standstill. 

I  hope  to  be  able,  at  no  very  distant  date,  to  supply  yoa 
with  figure^  derived  from  tho  actual  working  nf  our  noCQ- 
mulntor?  on  <tifferent  tramways. 
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Mr.  Cabrhthkhs  WAtN  romnilceci  that  Mr.  KiMteiu  ha<i 
niaiio  some  sUtemeDta  in  his  (lapor  vrhicb  hu  would  like  tg 
eoe  practically  carried  ont 

Ml',  U.  W.  BtTiJUi,  of  the  ElectricAl  Power  StonL^o 
Compitiiy,  tlaUd  thai  hU  eommnj  oouid  bear  out  all  that 
Mr.  Ep«toi(i  bad  sai'l  u  renrflwl  th«  efllci«ncy  and  usefn) 
work.  Ho  was  always  glad  to  find  other  people  woiking 
in  the  same  direction  as  the  Eicctrical  Power  ^toiiige  ('orn- 
pany.  The  latter  was  prepared  to  undoTtakp  the  iaaiiit«ii 
ance  of  accumulators  at  a  very  reasonable  figure,  according 
to  the  amount  of  work  they  bad  to  do  and  the  gradn  oi 
the  line*.  Any  tramway  i)n;;irieei'*  who  were  eoeptical  at 
to  the  renewals  quostioti  could  reat  assured  as  to 
the  expenditure  on  that  item,  Tho  tesU  made  by  Mr. 
Epstein  were  no  doubt:  very  etringent,  and  he  dotlbted  if 
the  eflicioDcy  mentioned  could  be  maintained. 

Mr.  Kkl:ken/-aun  siid  that  Mr.  Epstein's  paper  was 
very  intcrestinu  ah  re^rdail  the  paper  figures,  but  it  con- 
laiueil  nothing  hut  hypothetical  statements.  He  believed 
the  ucGumtiUtor  to  bo  a  good  one.  hut  it  b^id  never  been 
texttxl  on  a  tram  lino.  That  buttery  mi^ht  ^ive  78  per 
cent,  in  the  laboratory,  but  not  in  practical  work.  He 
believed  that  with  the  best  modern  apptiuncoi  the  aveiage 
aflicicncy  would  be  from  35  to  40  per  cent.  Sttttemants 
made  of  47  per  cent.  elBciency  between  car  axle  and  steam 
engine  were  much  exa^igerated.  He  believed  there  wa«  a 
great  future  for  an  accumulator  which  cost  only  Id.  |>er 
car  mile. 

Mr.  L.  Epstkis,  in  reply  to  Mr.  Camithers  Wain,  slated 
that  bit  company  waa  prejtared  to  supply  an<l  maintain 
accumulators  at  a  fixed  mm  for  a  certain  time.  The  «fii- 
cioncy  of  78  per  cent,  was  arrived  at  when  tho  accumulators 
were  charged  in  three  hours  without  any  ret;nluting  assist- 
ance. The  efTioicncy,  when  chtirged  in  tive  hours,  was 
82  to  81  per  cent. 

The  last  i>at>er  was  preoented  by  Mr.  A.  J.  JAttM.tK, 
A.I.E.E.,  on 

KLEtrPRK;  TKAMOAR  TRACTION. 

Twelve  months  ago  I  liod  the  pleasure  of  reading  a  (lauer 
before  you  upon  that  roethoil  of  electrical  traction  tnat 
hoars  my  name,  and  uftcr  K<vi"g  you  a  detailed  deacriptioo 
t>f  tho  mechanism  and  storage  battery  connected  with  this 
Bvstem,  I  promised  to  give  some  fiirtDcr  information  upon 
the  praclical  working  of  the  battery  when  we  mot  together 
again.  I  am  now  able  not  only  to  pjvc  you  some  infor- 
mation respectitiK  the  everyday  working  of  my  patent 
Btorai;e  battery,  u»  well  ua  that  of  another  well-known 
make,  but  ilso  about  the  working  of  the  elec4ric  motor, 
(jearinic,  etc.,  which  I  fully  describod  bo  yoit  jatt  a  yoar 
since. 

Towards  the  end  nf  last  yT  an  agreement  was  ontorod 
into  with  tho  Croydon  Tramways  Company  for  the 
running  of  electric  cars  Rtted  under  my  patents.  It  was 
contemplated  to  run  a  regular  two-car  service,  but  with 
only  two  cars  at  my  disposal,  one  alone  could  be  kei)L  in 
regular  work ;  it  being  necessary  to  have  one  car  reudy  to 
take  the  place  of  the  other,  when  tbin  had  to  l>e  taken  to 
the  charging  station  to  rucharKO  tho  bsttories.  Had  the 
charging  station  been  ut  the  iinil  of  the  line  a  two-car 
Hervice  eould  be  maintained,  :ind  time  kejit  with  three 
cam,  but,  situated  as  tho  chnrging  station  is,  in  tho  midiJlo 
of  tho  line,  it  would  require  four  cars  to  maintain  a  regular 
two-car  service,  but  these  tour  cars  could,  with  the  deiull 
at  either  extremity  of  the  line,  maintain  a  three-car  service, 
allowing  one  car  in  reierve.  Before  entering  u|M)n  llic. 
account  of  the  work  ilontt,  1  may  atats— and  I  trust  the 
ohairman  of  tho  Croydon  Tramways  Oompuny  may  not 
disaipee  with  mc — that  the  oomlitioni  under  which  tho 
running  took  place  were  not  the  most  favourable.  The 
flanges  of  the  car  wbeoU  were  too  deop  for  tho  rails,  and 
had  to  bo  ground  down  in  running  before  the  csrs  could 
run  smoothly,  the  tread  of  the  wheels  being  three  sixteenths 
above  tho  rails  owing  to  the  wheels  having  beeo  made  to 
suit  another  section  of  tram  rail ;  the  points,  also,  were  not 
f>ood  enot4[h  for  the  eleotnc  cars,  which  would  not  ucca- 
•ioaally  take  the  poiuta  and  consequently  run  otT  the  line. 
These  circumibinces,  as  you  utideriitiind,  were  not  (svour- 
ablo  to  the  can,  and  much  extra  |H>wor  was  consumed  and 
the  mo<tivd  machinery  was  subjected  to  strains  which  would 


not  have  come  U[ion  it  on  «  line  prei»red  for  electric 
traction. 

The  lirst  car  oommenecd  to  run  in  everyday  service  in 
Jannaiy  of  the  nvtent  year,  and  ran  for  aeverai  weeks, 
carrying  a  conaiuerablo  namber  oEpaasengece — I  remember 
on  one  occaaioD  as  many  as  84  Well,  aner  several  weeks 
running,  the  vulcanised  libre  t«eth  (which  I  used  in  my 
gearing  wbeoU  aiul  which  I  adopted  with  a  view  to  noise- 
less running)  gave  way,  the  miihap  occurring  through 
reversing  the  electric  motor,  and  bringing  the  car  up  to  a 
dead  standatiU  whilst  running  at  iu  normal  speed  so  as  to 
avoid  running  over  a  horse  which  had  strayed  across  the 
trsm  line  at  night,  siid  at  a  very  dark  jurtof  the  road ;  the 
life  of  ihehorae  was  saved  at  theexitenseof  the  oar  goirinf^ 
On  examination  of  tho  wheeU  litteu  with  tho  libre  tooth,  1 
came  to  the  conclusion  that  the«e  teeth  were  not  adapted 
for  everyday  work.  Upon  caroful  examination  it  was 
found  tlut  these  teeth  bod  commenced  to  laminate,  the 
liiminntion  being  caused  through  their  running  conitantly 
in  oil,  to  keep  them  well  lubricated.  In  all  the  previous 
cxporimental  runs,  extending  over  a  year  or  two,  a  mixture 
of  tallow,  lard,  and  jilumbago  was  employed  as  a  lubricant, 
and  with  this  lubricant  no  defect  was  observed  to  take 
pUce  with  the  fibre  tc«tb.  I  took  out  all  the  vulcanised 
hbre  teeth  and  replaced  them  witJi  hard  gunraetal ;  these 
teeth  worked  well,  and  I  did  not  observe  any  perceptible 
increase  in  noise  by  their  adoption.  Last  Easter  Sunday 
one  of  iho  cast-iron  mortice  wheels  littetl  with  these  testa 
broke  in  tho  main  body  into  four  pieces,  all  tho  gunmetal 
teeth  remaining  intact.  I  cannot  now  avoid  coming  to  the 
conclusion  that  cast  iron  in  anv  shape  or  form  is  not  suitoil 
for  tbe  gearing  of  solf-propolled  vehicles,  no  nutter  how 
thick  it  may  he  employed. 

Cast  iron  cainiot  withstand  the  shook  and  concussion 
which  it  must  inevitably  lie  subjected  to  in  tramway  work. 
Cast-iron  moriioo  wheels  wore  used  only  in  the  gearing  of 
No.  1  cor,  not  constructed  by  me ;  tho  goaring  in  No.  2 
car,  which  was  designed  and  put  together  entirely  by  mo, 
was  Itttcd  with  wheels  cast  in  phosphor  bronise,  known  as 
No.  7  alloy,  and  these  wheels  I  have  found  to  perfectly 
withaiand  the  Bhoclc  and  strain  incnrred  in  tramway  work, 
so  fur  without  becoming  brittle  or  crystalline  in  their 
structure  Although  1  had  alloweit  Jin.  for  tho  side  play 
of  tho  mortice  wheels  and  wroughtiron  [Hnions,  it  has  been 
found  from  everyday  practice  that  a  greater  space  should 
be  allowed,  psrticulnrly  lor  tlic  rounding  of  a  curve,  and  the 
occasional  crossing  of  tho  u-beols  when  running  over  very 
much  worn  |K>ints,  and  this  Dractital  result  leads  one  more 
than  ever  to  a<lopl  the  simple  and  plain  form  of  tooth  for 
gearing  which  I  have  always  advoooted  in  pluco  of  either 
helical  or  worm  gearing,  aa  the  side  pUy  of  tho  car  axle 
must  imiiose  a  considerable  side-thnut  n|)on  the  worm 
whoel  and  screw,  and  ufion  the  sides  of  the  teeth  in  helical 
gearing,  and  result  in  groat  friction,  and  consetpiont  loss 
and  waste  of  power. 

There  cannot  he  any  doubt  that  some  tram  lines  uro  very 
much  heavier  to  run  iijKtn  than  others,  particularly  so  where 
the  groove  in  the  railn  ix  Mbaltow,  and  bccomuK  filled  with 
dirt,  thus  aWorbing  an  enormous  amount  of  power  in 
grinding  the  dirt  ft  |K)Wiler  through  tho  diH'erenLO  in  tho 
circumferential  velocity  ol  tho  l^nngo  of  the  car  wheel  to 
that  of  tho  ti'oad.  This  applies  to  overy  method  of  traction 
upon  tramways  where  a  nanged  wheel  and  grooved  rail  is 
used.  The  phosphor-bronEO  alloy  of  wbich  I  have  sjxiken 
is  capable  of  bearing  a  strain  of  16  tons  per  tqiiaro  inch, 
and  the  gnnmetol  teelh  14  tons  |>er  s<iuaro  inch,  these 
latler  teeth  working  very  satisfactorily  with  a  wrought^iron 
oinion  when  kept  well  lubi-icated  by  dipping  into  the  well- 
known  green  oil  so  much  used  for  tramcar  axles. 

Having  given  you  my  oxporience  with  the  gearing  of  tho 
cars,  I  with  to  ssy  that  it  has  been  with  this  part  of  tito 
mechanism  that  tJie  principal  difficulties  have  been  oxperi- 
enced,  and  now  this  difficulty  has  been  entirely  overcome 
I  now  come  lo  the  electric  motor,  and  this,  like  the  gearing, 
hot  been  put  thoroughly  to  the  test,  and  I  am  very  pleaaeil 
to  my  it  has  witlutotHi  all  the  itraias  of  eveiyday  work 
that  have  been  im|)o«c<l  upon  it.  It  ia  true  that  one  arma- 
ture had  to  bo  renewed  through  defective  inauUtion,  hut 
this  was  in  car  No,  I,  tho  motor  of  whieh,  as  I  have  before 
mentioned,  was  uot  mode  hy  m&     In  every  other  respect 
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Um  mMor»  bare  prored  ttiemtelves  peHect  for  tramcar 
work.  Xotwitbatandin^  ihc  hiury  loud*  of  jntMngcni  ttiey 
bam  occofionnlly  movei),  thoy  have  lieen  onal>l«d  to  kocri 
tbe  csre  up  to  tbdr  running  time,  and  not  Jiitorfcro  witfi 
the  bone  traflic,  thus  |)rovii)g  that  they  are  eifia]  to  ib« 
talk  itn|KMed  upon  thccn  in  carrying  ihotr  loads,  keei'in;' 
tine,  tod  b«int!  b-iih  etecirically  and  meuhaiiicaUy  elficieiit, 
and  demonatratiog  wbal  it  of  vaal  impoi-taiice  to  ti-amway 
OOnpaDiea — vli.,  that  an  efRcienb  acciitnillatci'  syt^tem 
«nablM  tbe  compaidc*  to  grnilually  cbungo  tho  syntem  Erom 
bona  to  olcclrk  trnctioii  without  being  biirdenod  at  the 
out«6t  with  the  cDormoua  capital  outlay  necesaary  for  ao 
{nBtallation  by  tlio  direct^<;urTeni  ayitein  ;  at  the  eame  time 
my  eleoLric  ears  are  e>iually  applicable  to  u  line  worked  by 
direct  ctiirent.  My  patent  carbon  bruibholder  and  the 
method  ol  loeding  tbe  e*rboni  u  Uioy  vroar  awn^  hia 
proved  itM'U  a  iiticc<n  iii  vnry  particular,  running  for  six 
weeks  without  renewal  of  carbons.  An  efficient  little  piecu 
of  mMbanism  like  thi^  is  of  the  utnioat  importance  where 
tbe  electric  motor  ia  employed  fur  tiuction  jnirposea,  at  it 
•ublei  the  uiotor  to  run  <|uitG  HiKtikWii  at  thv  eoiumuiaf h'. 
I  now  come  to  l1i«  Ktoni^e  batt«rv,  anil  a*  I  promised  a 

J'Ur  ago  to  MV  tomething  about  thia  much  abiuod  and 
MS  understood  oloctrical  acccMory  I  will  rcdoem  my 
promise.  It  ia  but  a,  few  yoart  back  that  the  coat  of 
traction  by  accumulators  wna  an  unknown  <|uantity,  but 
to^ay  all  a  eban^ed ;  in  fact,  I  tbink  I  may  aay  that  the 
coal  of  aocumnlabor  tra«tion  has  become  a  known  <|uanlity 
rince  my  paper  wm  read  before  you  1 2  months  ago.  You 
will  roroamueTi  in  the  concluding  statoment  of  that  paper, 
I  said  "  the  eoat  of  maintaining  tbe  batteries  in  an  efficient 
ttate,  from  what  I  have  before  mentioned,  I  do  not  think 
will  exceed  in  a  lar(;e  installalion  Id.  tier  roilo."  RjieakinK 
now  from  ex|>«rience,  I  ealimate  the  dupreci^ition  and 
renewal  ctMl  ujMH  104  battery  elemeiiLt,  being  the  number 
naed  in  oiy  can.  at  Id.  (>ercar  mile  run.  II  confirmation 
is  renuired  of  the  corrcctnou  of  my  oslimatc,  I  think  it  is 
afTorded  by  the  fact  that  a  large  lirm  of  storage  battery 
maken  are  prepared  to  maintain  the  batteries  they  supply 
lor  ti-actioii  work  at  a  penny  per  car  mile  run,  with  some 
Hmall  fierceiita^e  tijiun  recuipta  or  profitt,  tbua  amounting 
to  just  alwut  1  |d.  per  mile  for  depreciation,  and  this  only 
goes  to  support  the  catculatioiia  I  miide  a  long  time 
prerioos,  and  also  wha\  I  have  been  able  to  ascertain  in 
practice  ujjon  the  Croydon  C^imjuny's  lino. 

There  bta  not  been  a  singli;  b.ittory  element  renewed  in 
either  of  tlie  two  can  at  Croydon  from  tbe  <iny  they  starMd 
running,  and  I  am  strongly  of  opinion,  based  u[>on  obur- 
vation,  that  there  is  more  barm  done  to  the  storaj-e  batt«ry 
when  standing  idle  than  when  it  is  in  daily  use,  heoauio  tbe 
nold  lohiiiou  baa  more  time  to  act  chemically  H[>ou  the  spongy 
metal,  and  tbe  aubsolte  that  ana  formed,  than  it  would  do 
in  everyday  charjiing  and  diKcbargiiig.  I  attribute  in  a 
great  measure  the  lasting  (pialitics  of  the  accumulatora  in 
these  jurticuljr  cars  to  the  good  quality  of  the  electric 
ntotor,  and  to  tbe  fact  that  the  flow  of  current  is  small 
eompiLred  with  other  motors  to  start  tbe  loaded  car  from 
the  state  of  rest,  and  thus  the  celts  do  not  ))ecome  over- 
dischargdl,  as  biu  been  tbe  case  hitheno.  My  motor  has 
been  designed  to  suit  the  storage  battery  and  to  make  it 
enduring,  and  practice  up  to  now  bas  con6rmed  my 
contention  thai  I  have  attained  tbis  desirable  end. 

I  now  como  to  that  iMn  of  tbe  subject  with  which  you 
all  are  more  itiiemM,  and  that  is,  wbat  does  tbe  accumu' 
lator  avttem  coii  to  work,  and  will  it  pay  t  U[ion  tliia 
point  1  will  be  as  eiaet  aa  I  can,  hMing  my  estimation 
apoQ  oettul  prootiee,  because  I  do  not  wont  you  to  suppose 
tdat  my  eniboaiaam  is  so  strong  a*  to  lead  mo  to  think  that 
because  atromcarcan  bo  moved  and  propelled  by  electricity 
that  that  is  all  that  i«  doained,  nor  to  think  that  all  the 
borsM  are  to  be  wij>eri  ofT  the  face  of  the  earth  because  the 
question  of  elecinoal  traction  baa  made  such  great  |vo- 
grssa  :  1  have  stated  before,  and  1  state  again,  that  tbis 
netliod  of  tnctloo  by  electricity  will  sUnd  only  by  virtue 
of  its  commercial  value.  Now  the  princiinl  items  of  coet 
ore  :  1.  Fuel.  3.  Renewal  of  bottenea.  3.  Wages. 
4.  Repairs  and  renewals — oil,  grooae,  and  stores. 

Now  I  foaiul  from  expariHiec  at  Croydon  that  tbe  fuel 
oooaumiil,  ooinit  e  doublecylinder,  bigb-proMure  portable 
iBgfne  (OR  sxpaaaive  consumer)  was  1  }d.  per  cor  mile  ran 


on  a  wet  day,  up  to  2d.  per  car  mile  run  on  a  drv  day. 
With  dear  fuel  and  such  an  engine,  this  cost  is  far  aigher 
than  would  be  tbe  case  with  a  modern-tyj>e  ongine  and 
running  a  number  of  cars.     As  to  the  cost  of  fue^  1  Hunk 
we  may  nfely   lake  the  figure  named  in  the  EUcSrie^ 
lUrifw.  "iOth  February,  1891,  as  to  the  cost  of  fuel  on  tbe 
Burking  line— viz.,   lOSSd.  per  car  mile  run  over  100,000 
miles.     The  wages  jier  car  mile  run  1  am  unable  accurately 
to    fix,  but  as  the  wages  on  our  large  horse  tram  lines, 
where  neceaaarily  a  large  number  of  men  are  employed  at 
honekeopors,  etc.,   amount  to  lots  than  Id.  per  ear  mlk 
nin,  we  may  bo  certain  that  the  wages  ou  an  electric  lins 
woidd  bo  far  loss.  The  cost  per  car  mile  of  tbo  renewal  of 
batteries  I  have  already  treated  oL     Tbe  miscellaneotu 
expenses,  sitcb  as  depreciation  and  rejiairs,  oil,  sreaiao^  etCt 
I  will  put  down  at  another  Id.,  and  lu  slating  this  ignre  I 
am  again  supported  bv  the  iiubliabed  figurat  of  the  Baiking-^ 
road  ninning  before  alludod  to,  althougb  more  than  hall  <ifl 
this  Id.  per  milo^viK.,  'o99d.  per  milo— comprisod  i»  Uufl 
instance  ropairs  to  motors  and  gearing,  a  rate  which  I  maj^ 
confidently  sute  wauld  not  be  reached  with  my  ayaleMT^ 
We  have  thus  |>er  car  mite  run  ;  ^^j 

i'anX Id.  *)                        ^^1 

Keneu-nl  of  batt«ri«>    Ud.  [Total  41rl.  pc^^H 

WiLKCB Id.  I  oar  mile  run.       ■ 

ItcnowBls.  repair*,  nod  sundrien  ...  Id.  J                               ^ 

One  thing  hat  boon  found  at  Croydon,  and  that  is  tbe 
public  take  to  these  electric  vehicles.   Thoy  like  the  eesf 
riding  ;  they  like  their  rapid  travelling,  wbicb  so  ofte^^i 
enabled   persons  to  catch  their  trains ;  they  like  tbe^^^H 
lighted  interior  and  the  general  advantages  these  caraH^I 
Considering,  moreover,  too  fact  that  they  carry  heavier  kM^| 
uf  pnfiscngcrs  than  horse  cars,  it  is  oviilont  that  they  can  b^ 
ma'lc  to  [)ay  well   upon  the   lines  where   they    may  be 
adopted  where  horse  cars  would  not  pay,  and  thut  90  oiloi 
per  day  could  be   run  by  these  oars  just  aa  well  as  KL 
There  are  many  tram  lines  in  this  countrv  that  oarer  Itan 
been  worked  at  a  profit  and  never  will  be  wben  horat 
traction   is  employed,      Those  that    have   invested  Uieir 
capital  in  iho  laying  down  and  oquipping  of  theae  line* 
have  long  seen  that  their  salvation  lies  in  cneaper  tnutien. 
I  am  convinced  that  if  there  is  one  force  more  thonanothsr 
that  will   prove  eifectual  in  accomplishing    this    desiied 
object,  that  force  is  electricity. 

I'nforeaeen  difliculties  always  have  arisen  in  the  develop, 
ment  of  every  invention  and  industry.  Wo  all  bare  le 
leam  and  Ini  taught  by  that  one  great  master — experfteea 
The  xcK-conuiinod  electric  car  embodies  all  tbe  olentifti 
for  succossfiil  working.  It  matters  littlo  whet  nay  ba*« 
been  done  in  the  past  or  what  erron  may  have  been  di» 
covered  in  tbe  early  stages  of  ex j^ieri mental  work  for  Ikt 
propulsion  of  trAmcura  by  electricity.  Depend  upnn  il< 
the  time  will  ussiireilly  come  when  the  accumulator  nt 
will  tiko  a  rirm  footing  n|ion  our  tram  lines  beoause  el 
many  advantages  over  every  other  form  of  traction. 


In  tbe  evening  of  Tuesday  the  members  inspected 
Electrical   F^xhibition  at  the    Cryttii!    Talaco,   where      _ 
annual  dinner  snbsr-^nentty  took  jplaco.     Ou  Wediiesdori 

iuirty  of  oiombcrB  visited  the  City  and  Suuib  l/mjiw 
Uilwny  and  ins[>ected  the  electrical  plant  and  genanilb| 
station  :  and  afierwardti  they  witnessed  some  luqierinsi ' 
with  the  Connelly  motor  at  the  depAt  of  the  l^cindon,  Do 
ford,  and  Greenwich  Tramways  Compstiy,  nt  Doptford. 


Cheap  BatterieB. — We  hear  accountt  of 
with  a  coal  buttery — that  is,  a  battery  using  iiu  coal  m  lU 
solution— from  an  enthusiastic  inventor  who  tninks  hs  bu 
got  bold  of  tho  right  thing  at  last.  We  should  like  ts 
have  the  results  of  the  testa.  We  have  further  bHS 
favoured  with  tbe  sight  of  the  [latent  by  Uarris  and  sncnbg 
(not  Mark  TwaiuJ  of  the  urrungemeiit  for  jiTodiicJiig  ebtt 
we  have  termed  "  tinpot "  electricity.  Water  foraed  alevll , 
ihrouKh  a  brimstone  diaphragm  fixed  in  a  tin 
says  the  specification,  produce  a  difTerenco  of  ^ 
simple  molecular  action.  It  would  be  certainly 
to  oee  it  done. 
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STEAM  AND  GAS  ENGINES  AT  THE  ELECTRICAL 
EXHIBITION. 


The  display  of  electrical  applicatioDs  in  the  Crystal 
Palace  Ezhtbition  shows  the  great  importance  of  the  part 
played  by  the  varioui  kinds  of  motive-power  engines  which 
are  employed  in  driving  the  many  types  of  electrical  gene- 
ntors.  The  steam  engine  still  occupies  the  most  prominent 
position,  hot  gaa  engines  are  only  second  for  this  work. 
Almost  all  the  makers  of  this  type  of  motor  are  repre- 
sented, and  it  M  clear  that  for  a  large  proportion  of  all  the 
smaller  electric  lighting  installations  the  gas  engine  is  and 
will  be  used.  The  effects  uf  the  variation  in  rotative 
speed  have  to  some  extent  been  eliminated  partly  by 
toe  adoption  of  much  higher  engine  speeds,  aiid  partly 
by  the  use  of  flywheels  on  the  electric  generators  which 
they  drive.  Where  very  great  regularity  is  required  or 
deemed  to  be  very  essential  the  steam  engine  will  long 
continue  to  he  the  favourite  motor,  but  the  advantages 
which  attach  to  the  gas  engine  will  in  very  many  cases  out- 
weigh very  great  precision  in  this  respect 

The  time  is  no  doubt  rapidly  approaching  when  economy 
in  cost  of  working  will  be  added  to  the  other  advantages 
which  the  gas  engine  oSers,  and  it  is  conceivable  that  future 
improvements  will  enable  the  gas  engine  to  be  run  with 
much  greater  regularity  in  rotative  speed  than  at  present. 
To  those  causes  of  improvement  in  this  respect  will  prob- 
ably be  added  greater  precision  in  governing  and  a 
more  general  employment  of  systems  of  working  which 
secure  impulse  at  every  revolution,  or  possibly  at 
every  stroke.  All  these  systems  of  working  are  even  now 
represented  by  engines  in  the  Palace,  and  experiment  and 
experience  will,  no  doubt,  gradually  point  the  way  to 
obtain  the  greatest  economy  with  engines  which  also 
secure  the  greatest  regularity.  While  remembering  that 
the  steam  engine  is,  for  lurge  powers,  still  the  most 
economical  motor,  it  has  to  bs  Emitted  that  the  gas  engine 
supplied  with  heating-gas  made  specially  for  the  purjmae — 
as,  for  instance,  on  the  Dowson  system — is  the  most 
economical  motor  yet  made,  even  for  very  large  powers. 
The  steam  engine  cannot  be  relied  upon  to  give  an 
indicated  horse-power  for  less  than  Hlb.  of  good  coal. 
The  gas  engine,  with  Dowson  gas,  and  of  not  less  than 
20  h.p.,  can  now  be  relied  upon  to  give  an  indicaied  horse- 
power for  I'Slb.  of  coal,  and  gas  engines  are  being  made 
which  are  capable  of  giving  off  approximately  100  h.p. 
At  present,  the  only  objection  to  the  gas-making  plant  for 
this  purpose  is  that  it  involves  attention  which  corresponds 
with  attention  to  a  steam  boiler.  The  oil  engine,  which  is 
now  beginning  to  take  an  important  place  among  small 
motors,  is  not  represented  in  the  Exhibition,  apparently 
because  these  engines  cannot  at  present  be  worked  without 
giving  rise  to  disagreeable  smells,  which,  though  not  suOiuient 
to  prevent  their  use  in  many  places,  would  be  objectionable  in 
a  building  like  the  Crystal  Palace.  No  other  cause  for  their 
non -appearance  in  the  Palace  can  be  assigned,  inasmuch  as 
oil  engines  are  now  made  which  employ  oil  having  a  high 
flashing  point.  The  only  other  type  of  motor  at  all  exten- 
sively used  for  driving  electrical  generators  which  is 
represented  in  the  Palace,  is  the  turbine.  For  these  and 
other  hydraulic  motors  there  is  no  doubt  a  proB)>eclive 
field  for  electrical  work  in  Scotland  and  Ireland,  and  to  a 
smaller  extent  in  England,  but  not  sulticiently  immediate 
to  make  it  necessary  to  refer  at  length  to  them  now. 

The  steam  engines  comprise  almost  every  tyi>e  commonly 
applied  in  electrical  work,  including  the  single-acting 
engines,  both  compound  and  triple,  represented  particularly 
by  the  engines  which  Messrs.  Willans  and  Kobinson  have 
made  so  papular ;  the  ordinary  double-acting  engine  with 
■ingle  cylinders  and  compound,  represented  by  the 
engines  of  the  Brush  Company,  Eaaton  and  Anderson, 
Scott  and  Mountain,  Booald  Scott  and  Co.,  Holmes, 
and  several  others,  as  already  illustrated  in  our  issue  of 
April  39.  The  triple-expansion  engine  is  well  represented 
by  the  fine  engine  of  Messrs.  Davey,  Paxman,  and  Co., 
coupled  direct  to  the  large  eight-pole  Johnson  and  Phillips 
central  station  dram  armature  machine  running  at  130 
revolutions  per  minute,  as  illustrated  in  our  columns  of 
Ai»il  15  luL    This  is  a  remarkably  well-made  ougiue  of 


the  marine  type,  with  cylinders  of  13in.,  18^in.,  and  SOin. 
diameter,  all  with  a  stroke  of  IStn.,  the  engine  indicating 
350  h.p.  with  steam  at  1601h.  pressure,  when  ranning  at  it* 
intended  speed  of  140  per  minute.  Working  at  ita  proper 
load,  this  engine  would  probably  give  an  indicated  horse- 
power for  about  mib.  of  steam  at  the  pressure  named.  It  is 
fitted  with  Paxman's  double  valve  and  link  cut-ofi  con- 
trolled directly  by  a  governor,  which  secures  great  precision 
of  cut  off  and  regularity  of  speed  and  rotation.  It  forma 
one  of  the  chief  features  in  the  steam-engine  part  of  the 
Exhibition,  but  there  are  numerous  other  steam  engines  of 
a  different  but  nevertheless  important  kind,  to  which  we 
must  refer  at  length  in  a  future  issue.  They  include  the 
Willans  central  valve  engine,  one  of  which  was  illustrated 
in  our  issue  of  the  29th  of  April ;  the  engines  exhibited  by 
the  Brush  Electrical  Engineering  Company,  by  Messrs. 
J.  H.  Holmes  and  Co.,  and  several  others. 

Amongst  the  gasengines  to  whichaveryhigh  place  must  ha 
given,  must  be  mentioned  the  high-speed  engines  of  various 
sizes  exhibited  by  Messrs,  Crossley  Bros.  These  engines 
work  on  the  well-known  Otto  cycle,  but  are  specially 
designed  to  run  at  a  high  speed,  so  as  to  secure  regularity 
of  rotation,  and  are  provided  with  governor  gear  and  timing 
valve  to  suit  them  for  electrical  work.  These  engines  are, 
we  may  further  mention,  now  fitted  with  self-starting  gear, 
by  means  of  which  enKinea,  even  of  considerable  size,  may 
be  started  without  difficulty.  A  different  type  of  gas  engine 
IB  shown  in  several  sizes  by  Messrs.  Campbell  and  Co.,  of 
Halifax ;  still  another  type  by  the  Griffin  Gaa  Engine  Com- 
pany; another  by  the  British  Gas  Engine  Company; 
another  by  Messrs.  Day  and  Co.;  and  another  by  the 
mailers  of  the  Stockport  engine.  All  of  these  are  of 
difTerent  types,  and  we  must  postpone  reference  to  them  to 
another  issue. 


LONDON  COUNTY  COUNCIL. 


At  the  meeting  of  the  Council  on  Tuesday  the  Bdjourned  i^wrt 
of  the  Highway!  Committee  on  the  Victoria-embankment  lighting 
was  considered.  The  report  says  :  "  Our  attention  has  been 
directed  to  the  defectife  lighting  of  the  Victoria- embankment,  and 
eapecially  of  the  carria);eway,  and  for  some  time  past  we  have  hiut 
undor  cooBJderatiOD  the  desirability  of  BubEtitutiog  electricity  for 
esB  as  the  illuminant.  In  connection  with  thiH  Bubatitutioa  the 
nnt  question  that  preaen  ts  itself  is  what  method  should  be  adopted 
to  provide  the  supply  of  electrical  energy  ;  and  three  conrses 
appear  to  be  opon  for  adaption — viz.,  {a)  to  obtain  the  supply  bom 
the  companies  authoriHed  to  supply  within  the  aj'eaa  in  which  the 
Embankment  ia  situated  ;  (A)  for  the  Council  to  lay  the  mains  and 
prorido  and  Sx  the  lamps,  and  then  to  obtain  the  supply  from  one 
of  the  companies  ;  and  fr)  for  the  Council  to  instal  the  nnrnnnnry 
plant  on  ita  own  land  nnd  to  light  the  Embankment  by  means  of 
an  independent  installation.  The  first  course  (n)  is  open  U>  the 
objection  that  three  several  companies  would  have  to  be  dealt 
with — the  City  of  London,  the  Metropoliuui,  and  either  the 
London  or  the  Electricity  Supply  Corporation— and  coniiiderable 
complication  might  arise,  as  one  paro  of  the  Embankment  might 
he  elKciently  supplied,  while  others  miebt  not,  and,  moreover,  as 
eacli  comiMny  would  liH.ve  to  lay  mains  tor  the  portion  within  ibi 
own  district  the  cost  might  bo  increased.  The  second  course  (b)  is 
open  to  the  objection  that  although  the  Council  would  provide  the 
mains,  and  would  not  apparently  be  prohibited  from  carrying  the 
current  from  one  comfiany's  district  to  another,  the  other  oom- 
panies  might  consider  that  this  course,  although  probably  legal, 
was  straining  the  strict  interpretation  of  the  Acts.  The  third 
course  (c)  apiiears  to  us  to  be  the  proper  one  for  the  Council  to  take, 
having  regard  to  all  the  circumatances.  The  first  capital  expen- 
diture would,  of  course,  be  greater,  but  the  cost  of  mamte- 
nance  would  probubly  bo  less,  and  the  adoption  of  this  ooune 
would  accord  with  the  [irinciple  which  has  been  alhrmsd  by  the 
Council  of  the  carrying  out  of  work  by  its  own  staff  when  prao- 
ticable.  Should  tho  Council  decide  to  adopt  the  electric  light  aa 
the  illuminant  for  tlie  Embankment,  we  propose  that  lampeof  from 
1,000  c.p.  lo  1,'2<X)  c.p.  should  be  placed  in  the  centre  of  the  road 
at  about  50  yards  from  each  other.  About  50  of  these  Umpa 
would  be  required  for  the  carriageway,  some  few  of  whioh  at 
important  points  might  be  of  a  higher  illuminsting  power  ;  and 
the  supply  of  the  electric  light  might  also  bo  oxUnded  to  the 
oxisting  lamps  on  the  parapet  walls,  and,  where  nscessary,  to 
thoBO  on  the  footways.  The  generating  power  reiiuired  for  this 
instalUtion  might  conveniently  bo  placed  upon  the  land  belong- 
ing to  the  Council  uniler  the  Charing  Cross  railway  bridge  ;  and 
for  the  purpose  of  onauriiig  against  the  extinction  of  the  light 
through  the  failure  of  any  part  of  the  macliincry,  and  also  as  an 
economical  precaution,  thelight  should  bo  placed  on  two  indepen- 
dent oircuite,  an  engine  and  dynamo  being  provided  for 
each  circuit,  and  a  third  engine  with  dynamo  being  kept 
in    reserve    to    be    available,   if    required,   for    eitkac     oJaraaiS*. 


Ht««m  ooald  be  nmillod  hf  ■  botW  of  Um  locomotirR  typt, 
■ml  ft  Moond  boU«r  nhould  l>«  kopt  tn  mmrt*  tor  ■•«  il  rMiuirtd. 
TIm  MitliM  could  bo  to  MrM({«d  thftl  al  nldniBbt.  «r  at  aoy  otlwr 
M«M»  lluk  ml^t  b»  Ated  for  tbo  unrpooo,  Uie  Uiapa  oa  one  circuit 
MHild  bo  MUniruUked.  toavlw  Uie  Kmbanksiaiit  lorn  brilliuiUjr 
buL  jTM  aolMMtly  lislrted.  Upoa  Um  qiMttioM  ol  ooM,  w*  wo 
■Jritod  UuU  th«  okpiUl  oip«ndlt«r«  tf  the  abovo  ■mnKomoni 
wora  adofiteil  trontd  wobably  ool  Hoeod  £10.000,  wliilo  tbe  ooet 
o(  loaiiitCfuacG,  iiioludlny  detirvcUUo*.  r«|i«tr,  ami  inlomt  on 
«apil>l,  ami  aluo  |»ovldli>ir  amply  (or  laboiar,  woald  |>robAl>I]r  not 
CKSMil  £S,OOI>  par  aAnuin,  It  maji'  be  Htatnl  that,  with  n  cxini- 
paraltvoly  nna]!  increau  on  tfae  cantal  upMidilun)  abova  Mabod, 
JHwhton  ntigbt  bo  modo  for  tbo  Ijafablw  of  Iht   Brabankmont 

Saideo*  and  o(  WoilnuniWr  and  Wabtrioo  Brld^^oo:  \>M  tlila 
I  a  niattar  wliieh  could  •(i«rwar<l«  be  dealt  with  by  the 
ooaunltteoa  eenoeraed.  After  fall  and  carolul  coonderation  of 
tA«  (aoU,  aad  «l  eottiMtea  pot  before  lu  by  the  <'oQncil'ii  ofliccn. 
w«  baie  oooM  to  the  coAchwioo  tiiat  it  ia  dcnnblo  that 
Lbe  «l«ciito  liffht  aboiUd  be  adopted  w  ibe  illuroinant  foi  Llic 
Victaria'embukoMot,  and  Ibat  tlit  Coundl  Rbauld  jteett  iindor- 
tAkftthework  in  oonnoctkin  therowtlh.  We  acootdlngly  recmn 
mead-' 

"Tbu,  e<ifa)eot  la  an  wtimoto  being  lubmitted  to  the 
CommU  by  the  TinanM  (.'ommittce  u  requited  by  the  (tolute. 
Il  be  relwrad  to  the  lli^hny*  roniiuitlcc  to  ctrry  out.  at,  ■ 
Mat  not  oioecdinK  £IO.OUO,  ao  eloctric  li>«lAlJailoi>  wlUi  thn 
ne«<Mnry  plant  foi  the  IlKbting  of  the  cairUfnea-ay,  (ootWHy% 
rtnd  )um|i«t  wall*  ot  th«  vlctofU-eaihankment." 

Mr,  Oreereaor.  on  beliaU  ol  the  Bridges  Coentntttee.  auptsled 
to  the  diMrtpon  of  the  Hiifhway*  ConBiitt«e  to  eat«blUh  |dant  on 
■U«h  a  eoftle  a«  wookl  Dermit  of  the  btldgo*  whicti  abut  on  the 
ambankinritit  bclfiK  aUo  uichtod  by  alactriclty, 

Kr  Sana.  Id  rt^y.  Mated  that  It  Mr.  (ironvenot  would  bring 
IoxtbkI  all  nt'lltloniU  Mtltnate  of  £3,300  or  £.1.000,  the  Hiirhwaya 
llunlnuUee  would  Im  vfrv  glad  to  join  handa  with  the  Bridget 
('oininiitt«e  and  light  the  brtugee  ■>  well  as  th«  EmtHUikmcnt. 

M>,  BoMkevell  moved.  Kna  Mmi*r  rrebya  ■oconded,  that  tJie 
r*|iart  be  referred  back  tor  further  conaidcralion. 

Atlior  •orae  diMi<ui»lo«>  the  rooommondatton  of  llin*  riimtntito'' 
waaagroeil  lowilh  lb*  loDowjn^  luliliUoii:  "And  (hi>r  tho  Hii-h- 
way*  Conmitloe  ilu  alwi  oonl«r  with  ll>e  Btidgtv  Couiinitteu  And 
IWbo  Coaunittoe  raipectiv«ly,  and  report  wholbor  tiiu  |j|nnt  con 
be  eatabUitiod  on  a  auflUricnt  tcale  i«  eoable  WeatminaUr  and 
Wnt<nkio  Brtdgoa  and  tlio  KmbauiliaMat  RiMdooa  to  be  lltititcd  fivni 
thn  aanie  aoaroe." 


COMPANIES*  MEETINGS. 


WEST  COAST  OF  AMERICA  TELEGRAPH  COMPANY. 

The  filteeuvli  ucdiitarv  iteoentl  ncctini;  of  thia  <'oin[iany  wak 
hpVI  ten  Mundav  at  Winefaeiitor  Howk,  M,  Old  Brood  utr^t, 
Mi.  ItenrV  BoberlJi  prwidlne. 

In  morfng  (he  edotKlon  of  tho  report,  the  Chalrmka  njioke  in 
lemia  o(  r^tret  of  the  death  of  Uie  Ut«  ohaliman,  Mr.  Alfred 
Harehail.  With  referVDCO  to  the  report,  their  groMt  earnioira. 
although  nhowing  ■  very  large  deoreaao  *■  oonpand  with  thoae 
of  tho  jirevkiiw  yt«r,  migbt  be  coondered  Mttafactory  when  all 
the  clKUUMt«iieea  were  liUinn  into  coneMeratloa.  Tho  y«ar  «nd«r 
nivtaw  waa  aahared  In  with  the  revotatioa  In  Chill  whlMi  wm  not 
lermlnaiad  ubUI  tho  end  of  AaguM.  Tbe  Company's  eablm  were 
inlerfertd  with  by  both  pat«ie».  but  thevworvau  repaired  belweoD 
April  I'lh  ami  Alay  (Ith,  Certain  Motion*  of  their  ayatem  wero 
pioMd  for  |Hiblic  IraKio  by  order  of  the  ConcroMioaoMt*  and  of 
the  Halainceda  t*oi-erBn»ent.  The  Company  received  nonicoontpen- 
•aUoti  for  tho  iHU|H)n>ian  of  their  boiinnm  until  Uarch  IXth  With 
rtftr«aoo  lo  thn  catting  o(  ibdr  cabl«M,  thoy  hiuj  ]-trferr«d  »  claim 
t«r  tha  Wfioneoa  incorrod  In  efbotlng  the  re^ra,  which  bad  bMti 
chained  lo  the  revenue  aoconnt.  Their  daitn  vh  now  undor  the 
ninauieralkm  of  the  Uovemmeot  at  Chill.  Nogotiationa  with  the 
Brarklian  Subntarine  and  the  Weotern  nnd  £a«lian  Telegraph 
t'o(n|iani«a,  condMCted  under  the  |wwide«>cy  of  Sir  John  rondar. 
K.C  VI .<'•,,  httd  been  bioogbt  to  a«Miafa«l«ry  tormlnatioo,  reauli' 
III);  in  tho  foriBatloa  of  a  new  oompany.  The  ahare  caplul  of  (he 
oomt"">r-  £IOO.<MI,  would  be  h«M  by  tha  RraiUlan  taitir^pfa  ooo' 
nanlw  ami  thia  Coiap*ny.  The  lioe  being  workeil  for  their 
Joint  benefit,  and  oonnacUng,  aa  II  wootd  do,  the  porta  of  Val- 

Biralw  and  BaeM»  Ayros,  woeU  give  thetn  a  cooneetion  with  Ihe 
ruUko  eompaniaa  and  Ihe  Baatam  Triegtepb  Conpany  over  a  lino 
du|4ical«d  thmiighaiii.  and openlagMparapiil and alklent nervine 
tietwetD  tha  wait  L-onot  and  Earapoi  Tbe  new  bad  line  wai- 
already  In  ootirao  of  conntrucllon.  The  American  Coni|>any, 
liavtng  Aoqalred  iinoe  .lanaary  1  lant  the  exirting  land  tiao  between 
V'iii|MraiiH>  anl  Bixaioo  Ayro*.  had  an  ndju«t«a  the  tartfli  aa  to 
niclud*  iliit  ('uiM|iany  from  |>arli(Ti|iiui>ig  in  any  Euroraaa  traffic 
at  theU  (■HmiIimI  ■tation*.  and  thia  itaU)  of  thing!  would  oontlnuo 
Klrtll  the  n«w  iuie  waa  vomplateil,  when  tJi«  pabUc  would  have  tiic 
bwiallt  of  a  ivrvlaa  which  would  carry  mmi^ti  between  Curoiio 
and  tin  w«aA  ooaN  of  South  Amarlo*  anltraly  oi-er  liMoa  owoed  by 
EngUrfi  oodUMnla*  and  worlcad  by  Enfliah  opeiatorv,  Ai  lo  thur 
aarnlnga  ilwrlng  tho  lufwit  ytar.  It  had  been  thought  rfeairiblc. 
owing  lA  the  <«ni|ietltlan.  nut  kt  publinh  or  laMO  in  any  (orm  the 
■lanuily  teoalptA 

Tha  uoAlon  won  •oDondeil  by  Kr.  Predorlok  Waliora.  mid 
adutiteil. 

.Ur.  >(  Itmtna  I'vwlor  wa«  aflarwarda  elected  a  director,  and 
the  rvttrtag  ^mbwa  of  Utt  Boawd  wera  reappointed. 


NEW  COUPANIES  REGISTERED. 


Uaotrtoal  Coal  Cattlnc  Oootraot  Corporatlaa.  umi*d.— 
Rcsintoicd  by  Late  and  Co.,  10,  Uncaln'a.ina,  W.C,  with  » 
CMpiMl  of  £402,000,  divided  into  60,000  £5  ordiuAlY  ^liarca,  9)yOOO 
£3  delwred  aharo*,  and  11,000  £1  founder*'  ahara.  Objitct  i  to 
adopt  mill  carry  into  eiTeot  an  a<{reiniaot  o»|irtaaiLl  to  bo  inailo 
betwMn  the  Woodlkild  Syndtoato,  limitod,  of  the  one  port,  mid 
this  Conpttoy  of  the  otiw  part,  tor  the  acquiaition  of  oeriitin 
patanta^  pkrucnluw  of  which  an;  gjren  in  the  aaid  agraaenont  j 
and  gaMrally  to  oury  on,  in  alt  thoir  rapeetlva  btMsboa.  U>« 
badneniiot  <wll  lory  iirofirlotora,  coke  manotacturorx.  oonlcutters, 
contracton,  eleMrleisna,  eleotrioal  engfaiean.  oiaohaiiieal  en|n- 
Tie«r«,  (irodiicers,  and  aupplian  of  olootdcfty,  M«.  The  win, 
Bubaoibi^rii  are  ; 

ah 

.Sir  .\.  V.  Campboll,  M.P..  Blythawood;  Ranfraw   U 

1.  Wood,  .I.R,  Hermltago,  Cheator.lo-Stroet,  Durhom K 

Hon.  <:.  W.  Winn,  KoUell  I'rIoTy,  Wakefiold  

J.  R.  Kiiowlw,  Weotwood,  Ince,  near  Wigao 

B.  Kiriogtou,  Kilinony.  Wtmbleuon,  Biurey    

W.  T.  (ioolden,  -.!M,  W  estbournO'Dark 

P.  Stobail,  J.r..  Biddick  Hall,  Foncehouaca.  Dorhtm  . 
Each    of    the    above  atgnatorioa   hohla    lOO    ordinary    anil   6>a  ' 
fouiideta'  ihare^    Thoro  ahall  not  be  lew  than  (ive  nor  more  than 
10  director* :  (ho  flrat  to   bo  oleotod   by  the  nifnatorioe    lo  the 
memorandum  of  oMociatlon.     QoaliflcatHn,  five  foundera'  and  !■■> 
ordinary  aliareti.     K^munrraUon  not  ■pecilir'!. 

PBoMa  uid  Bnrepaaa  Telacnt^b  Caupaay,  l.tn.i(«d. 
KagUtared  by  BLrchamand  Co..  no.  Old  Broad-altwrt.  R.C..  wiOitl 
oapltal  of  £100,000  in  £10»hBraa.  Objeot:  to  adufrf.  aod  carry  f 
into  effect  an  a^roomont  oxpretatd  to  b«  mado  b«Lween  iha 
BnutlioD  Sobnutnoo,  Weetera  aod  BraiiUao,  tho  W'Mt  CoaMi 
America,  and  the  I'acille  and  F^uropean  Telegraph  Comimnia 
tho  one  part,  and  BiF  John  Pcndpr,  K.O.U-H^.  M  tho  othorj 
for  tbo  oonnlruction  and  mnintonanco  of  telafiTBpblc  oommM 
lion  between  Buanoa  Ayrea,  Vajparalao,  nod  Santiago.  The 
HubMtribor*  are : 

alr-t.  I'cnder,  K.C.M.f;.,  I*.  Arlington  at rcot,  &.W.... ."..„,  "I| 

Sir  J.  Andcniaa,  tti,  Queen'agMe.  8.W „  ..,. 

T.  l-'iiller,  In,  riieaterflold-atreet,  W _  I] 

A,  Wood,  .\blioy-wood.  Bolvedoro,  Kent  _    ij 

Lord  K.  H.  Ititiitn,  Kuignte,  .Surrey    „ 

n.  ColloM,  90,  Old  Broail-ittrMt.  E.C... 

It.  M.  ('vnoinRbam,  10,  (iroat  Wincheat«r.«liMt,  K.(.. 
There  ahaU  not  be  lean  than  threo  nor  inoro  tJiart   Are 
anil  each  of  tlH  nboi'o- mentioned  firat  three  oompaniea  t>  i 
to  nouiinaiv  one  Dirooto*  for  each  '.^300  ahurea  of   lira 
rapiial  of  the  CoTn|inny  held  by  them  reapeotireljr.     (ju 
£1<nL     Bcmunaration   to  be  fixed   by   tAO  Coraiinny  In 
meeling.  

BUSINESS  NOTES. 


Weatam  and    BraalUaa  TaUgrapk  CoinpABy.  —  Tlia 
far  the  paal  "Mh,  aftor  deducttag   IT  iiar  oaoL  |>*iy«bW 
London  Platino  Branlian  Company,  were  JC2,lt2. 

Saatora  Kstonalon  Telegraph  Coatyaoy.  ^The  Dirodanifl 
till*  Coinjicuiy  )wkv."l>'rtHr«<l  im  iticerim  divtwood  for  (ho  t|oaiMrl 
coded  .March  :(1  Iwt  ol  l^-.  Ud,  pet  ehare,  lAt  fr«o,  payKblo  on  13' 
lirox. 

Moaara  ArlkBT  B.  flUl  and  Co.-Mr  Artbor   B.    liOl,  intk 
undue   Ihe  nbute  title  at  .10.  t'arliamout  street,  WoatmliMMr.  I 
tiled  a  deol  of  Mfit'iiment  for  the  benefit  of  hla  oredllor*' 
£A.S3(i  DDtanela.  £(.1184. 

City  asd  SoBtb  LoadOB  Rail wi^y. —Tha  reoeipu  for  tbe 
ending  June  'Jtth  wrire  £747,  ogainat  fiB0T  for  tho  aanMi  iiorled 
laai  year,  or  an  inctoaoe  of  CM.     The  loUl  recelpta  to  data  b~ 
January  1.  IS92.  ithou.-  an  Increoao of  £1,2^7  oa oomparvd  withl 
y««i. 

CUU  Telapkono  Company,  Llmllod,  -The  report  of 
IHrecton  of  thi«  romiuiiy  lo  March  II.  1892.  atatfla  that: 
boaiooM  of  tho  Com|nny  during  tho  p<ut  year  hai  beea  laaa  i 
able  than  tliat  ol  tJio  two  preiriau*  yoara.  'nila  unhvowaWi 
re«iilt  u  dun  aolaly  to  the  |joUtIcal  aod  other  abnorouU  "-ileirl'V 
which  bel<ill  tho  Clillian  nation  and  aireet«d  adtataoly  tho  aiCamif 
tho  Company.  Tho  inoome  from  aubooripUona  oimI  othcir  aiMirtai 
which  in  m  1S«0  I  waa  M'.llOdol..  haa  Utien  tor  the  yoar  141  '.* 
to^TTMSOdol.  The  linee  have  been  gradually,  ateMlilv,  »nd  " 
promptly  a*  poiaible  roetored,  and  tho  aubacnbera  rn  r  iiinmH^ 
witli  tho  ekchangea,  m>  that  tho  number  of  tubacrlbMra  now  i 


i*  nearly.  If  not  qtiit«.  o(iua]  lo  what  II  waa  before  tha  rtvil  oar 
began,  Aa  the  bulk  of  tbe  iacreaaad  eipondltutv  baa  bami  eaoarf 
bv  tho  ret-olulion,  n  claim  haa  beeo  made  agaioat  tho  tiavenun 
of  which  I  IS.OOOdol.  reuiaiB*  unpaid.  No  part  of  thia  auw  hM  I 
treatod  a*  an  oMMt  in  tho  CompanyV  oocOMOta :  whoUiv^  sq 
bo  heroaltoi'  ron-lvod  from  tho  (Lilian  Oorernntont  will  b 
credited  to  future  r^vomie.  Tho  balance  of  prollt  in  at«rU^[  li> 
theyoarwtw  £II,OOT>  whlob,  with  (he  balanoo  bronghl  frvm  lao 
ymr— vu..  £14.'i09— makea  fSO/.TG  avsilahle  fur  divMio<' 
[xvlits  have  been  uied  for  capital  t>urtioaes.  tlwy  (lanoot  i- 
ID  caah,  but  tho  IHreolota  leoommcnd  (hat  <hitarT«d  wnitnow  i 
Iwued  (or  ID  par  cent,  on  the  nhaio  oaplul,  and  that  (Jh_  . 
mitUt.  at  the  option  of  the  botdora  thereof,  ho  M)Oo|>t«ii  by 
Comttaay  fur  ordinary  Bkaro,  which  will  murry  ilKhlnMt  (r 
April  I.  169-J. 
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Antidote  to  Mercury. — M.  Fri<|uet,  who  it  oti{;iiK^() 
in  iho  RiaiiufucUire  of  lampa  at  Parig,  rtalo«  tli«l  iodide  of 
poUsaiuRi  ia  an  efficaciotia  iintKloU  to  ibe  Lroublo  with 
morciir;  fnniM  aooiUiiiiM  «xp«rienceJ  in  tho  incandescont 
lamii  inimjvrooBi.  A  daily  doMof  kqiiartor  o(  u  gramme  in 
400  cubic  c«ntiiiielr«a  of  milk  ia  noonmeiuled. 

T«l«phoBos  for  Vyrowy.— Tlie  Liverpool  City 
Coundl  on  Wei)ne<ulay  uuiborised  the  WaUr  Committoc 
to  uraDfje  by  oontncl  or  otberwiie  for  tho  requibit«  tele- 
phonic communication  uid  other  electrical  appliances 
r»qutro<)  bvciroon  Lirer|>ool  and  Lake  Vyrnwy  and  between 
Liverpool  ai>d  lUvington  reMrvoirx,  M  a  co«l  of  not 
•xceedirtg  £4,000. 

BrRslt  Tolepbones, — Tolophonic  communication  will 
ibortly  ba  mUbliahwl,  ujri  the  Finatfial  Heiet,  between 
Tto  ami  Buenoa  Af  rea,  the  insullaiion  coating  about 
SOO.OOOdoIs.  gold.  Tbe  lines  vrill  paaa  through  Belgnuio, 
San  Isidore,  San  Fernando,  Tigre,  Baradero,  San  Pedro, 
San  Nicholas,  and  will  belong  to  a  French  company,  who 
will  nso  the  Tcstit  system. 

BMiunersmttli. — A  committee  of  the  Haoimertmith 
Veittiy  in  to  take  tinder  immodtato  ootiaideration  the  doair- 
ability  of  applying  for  a  proTiaional  order  for  electric 
lighting,  and  taking  the  noccaaaiy  itepa  tor  obtaining  par- 
liamentary [towera  to  sup|>ly  electricity  for  i>ub]ic  and 
private  lighting,  with  a  report  on  the  coat  and  tho  roo«t 
convenient  arou  to  bo  lighted. 

Chelmsford. — At  tho  last  mooting  of  the  Town  Council, 
oommiinicationa  were  read  fiom  the  Board  ol  Trade  atadng 
that  they  had  given  Meaara.  Crompton  and  Co.'s  agents 
notice  of  certain  alterationa  which  were  nocosiary  in  tho 
elootric  lighting  amuigetneiitu  ui  Chelmafaid,  and  giving 
them  two  years  in  whieb  to  comply  with  the  notice.  The 
matter  was  referred  to  tho  Lighting  Committee. 

AwMTds.  —  Tbe  Pionob  Soci^te  d'Encouiugement, 
besides  the  priee  of  3,000f.  to  M.  UilUiret,  have  awarded  a 
gold  medal  to  M.  Ilermite  for  his  electrio  bleaching  pro- 
eeaa ;  a  platinum  medal  to  M.  Mar^  for  bia  electric  meter ; 
a  bronze  medal  to  M.  Legoasiou  for  his  electric  scrutator  ; 
and  a  commemorative  medal  to  M.  Hippolyte  Fontaine  for 
bis  paper  on  iitdoalrial  applications  of  electricity. 

■t.  Helens. — At  the  St,  Helens  Town  Council  on 
Wednesday,  Councillor  Lesch  asked  tho  Parliamentary 
Committee  to  obtain  a  better  service  of  trains  between 
Liverpool  and  St.  Helens,  and  also  urged  tbe  importance 
o(  an  omnibus  service.  This  i*  the  sort  o(  opportunity 
which  would  be  at  once  taken  in  America  to  run  an  electric 
atroet  railway  with  an  abundant  and  ((uick  service. 

City  Eleotrio  Light  StandArds.— At  the  Commis- 
iioiien  of  Sewer*  last  week,  Mr.  G.  Harris  was  anxious 
to  know  why  some  of  the  new  electric  light  standards  were 
of  one  abape  and  some  of  another.  Tbe  City  engineer 
replied  tbat  in  the  crowded  tborov^hfares  it  was  thought 
better  to  have  tbe  round  standards  to  ecunomiae  space, 
but  in  other  streets  they  bad  tbe  fullsiie  square 
Btandanls. 

Inoitndescent  Lamps. — The  Cboesbrough  flashing 
]iatente  lun  out  in  October,  We  are  to  expect  hmpt  at 
two  shillings,  or  less,  burning  at  1^  watta  per  candle-power 
for  400  boors  after  that  date,  so  we  are  told.  The  I J  watts 
flSdency  would  make  it  good  for  supply  eompmiea  and  custo- 
mva  alike,  for  tbe  one  cotild  supply  more  euatomers,  and 
the  other  would  pay  leaafor  current.  The  "  400  hours  "  is 
still  pmblematica). 
,  Postal  Telegraphs. —Acconiing  to  a  return  of  the 

I  revenue  and  expenditure  ol  the  Post  Office  Totugniphi  (or 
f  esob  year  since  tfao  purchase,  we  notic«  that  the  estimate 
[       of  tht  ignrv*  fw  1891-S  show  a  total  revenue  return  of 


^ 


I 


I  or 

J 

a^fl 


£3,542,200,  tho  estimated  expenditure  being  £2,633,050. 
This  shows  a  not  revenue  deficit  of  £90,850.  To  tbi 
should   be  ad'.le<i  the  interest  on  stock  crested    for  tbi 

pur(iose  of  telej^'raphs,  which  comes  to  £299,052. 

Hadderseeld.— Tho  Gas  Committee  at  the  last  meeling 
of  tho  Huddcrsfield  County  Coundl  reported  that  the  Loeal 
Government  Hoard  had  given  their  sanction  to  the  borrow- 
ing of  £50,000  (or  the  purpose*  of  electric  lighting,  jE 1 2.000 
being  for  the  necessiiry  buildings,  to  be  repaid  within  30 
years,  and  £38,000  for  the  general  purposes  of  electric  ligh^ 
ing,  to  bo  repaid  within  15  years.  ITie  contract  has  been 
secured,  it  will  bo  remembered,  by  the  Brush  ComtMny.      m 

Isle  of  Han  Exht bitten. —Tlie  hie  of  Man  Exhibitjon  ' 
of  Manufactures,  Science,  and  Art  was  opened  on  \Vodn«»- 
d.iy  by  tho  lieutenant-governor,  Mr.  S|>6ncer  Walpole.  The 
exhibition  ia  sitttuteil  al  tbe  Bellevue  Gardens,  about  a  mils 
from  Douglas.  The  buildings  cover  100,000  equare  yanli. 
One  of  the  moat  prominent  foatiiros  of  tho  exhibition  is  tis 
model  of  tbe  "  Victory,"  which  was  exhibited  at  the  London 
Naval  Exhibition.  The  exhibition  is  lighted  bj  electric  M 
light  by  the  Brush  Company.  ■ 

OlasBOw.  ^Tenders  are  required  by  the  Glaagow  Gaa 
Committee  for  providing  and  erecting  (I)  eteatn  engine 
and  pipes;  (2)  dynamos,  switchboards,  iind  connoctfona; 
tind  (3)  arc  lam|is.  Plans  and  s|iecificalions  may  be  seen, 
and  forms  of  tender  obtained,  on  application  to  Prof. 
Kennedy,  19,  Little  Queen  street,  Weetminster,  consulting 
engineer  to  the  CuriKirntion,  or  to  the  (las  Office,  CHugow. 
The  various  tenders  will  be  received  by  Mr.  J.  D.  Marwick, 
town  cloik.  City  Chambers,  George-strool,  Glaagow,  an  or 
before  12ih  inst 

Laoombe  Carbons.— A  new  company,  entitled 
Carbone,"  have  acquired  the  well-known  curboti  busiuen 
Messrs.  Lacombc  and  Co.,  of  Levidtois-Porret,  near  Vaik, 
and  will  continue  the  manufacture  of  carbons  for  electrical 
applications    of   every  description,     The    plant    will   be  ■ 
extended,  and  the  entire  stafl',  as  well  as  the  sorvioea  of  it 
Lacombe   himself,  have  been   retained  by  tho  cecapanf. 
The   munitgiri)^    director  is    M.    M.   Blair.     The   London 
branch  will  remain  under  the  management   of   Mr.  J.  0. 
Williamson. 

The  Lane  Fox  Case. — Tho  appeal  case  of  l^uie  Fui 
I'.  Kensington  and  Kntgbtsbndge  Electric  Lighting  Coi 
pany  baa  been  heard  and  finished,  the  decision  being  baU' 
over.  This  case  has  instituted  an  interesting  preoedent,  ss 
the  dufeiulunts'  counsel,  alter  full  rivA  roM  orgatnent,  pot 
in  a  written  summary  of  the  ]>otnta  on  wbtcli  they  reliisd. 
Thoreup.jn  Mr.  Lane  Fox  was  allowed  to  propais  Mid  has4 
in  a  written  statomont  of  his  own  case  This  rnnnoninn 
involves  a  return  to  very  early  practice  in  pleadinjt  of  the 
English  Bur,  and  is  likely  to  prove  of  great  aasistaooe  to 
technical  coses. 

Pnokahs.  —  Messrs.  Jeraop  and  Co.,  Limited,  nl 
Calcutta,  hiive  recently  put  down  a  whole  installation  ofeoiD- 
pressed  air  punkah-pullors  in  the  Dalhousie  BarrMlts,  Fort 
William,  including  a  U-h.p.  steam  engine.  Ten  moboradrin 
619  punkahs,  li  would  be  thought  that  oloctric  motonaad 
fans  would  be  equally  or  better  suited  forsuohafunetioti,aitJ 
if  a  14-b.p.  steam  engine  is  worth  putting  down  here,  other 
large  insl^llalions  will  be  wanted.  In  India,  ooolna 
well  as  light  are  required,  and  a  lai^  number  of  Oovan- 
ment  buildings  are  open  for  applfoatloii.  A  little  enterpftM 
might  result  in  good  orders. 

Tbe  General  Bleotloa. — Electric  light  hiui  {lUyed  iu 

part  in  tho  general  election  contest  that  baa  been  npiatlirg 
both  businesa  and  amusement  during  tho  jiset  week.    JU  ; 
the  National   Liberal  Club,  Messrs.  New  and   Maym,  dae- 1 
trieal  engineers,  of  12,  PaUce^ihambers,  Westtaioster,  hti 
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arranged  a.  large  board  hung  out  from  the  tower  fitted  with 
incandescent  lamps,  and  on  these  the  results  were  flashed 
out  in  large  capital  letters  and  figures  1ft.  high.  A  light 
at  the  top  showed  gains  and  a  light  at  the  bottom  losses. 
The  results  were  thus  flashed  oat  and  could  be  seen  and 
read  by  everyone  far  down  on  both  sides  of  the  river. 

Zleotrto  motor  Controller.— The  Thomson-Houston 
Company  have  long  been  experimenting  with  the  idea  of 
getting  better  control  of  tramway  motors  than  the  usual 
resistance.  They  have  now  brought  out  a  controller  with 
which  they  seem  satisfied  from  the  practical  side,  consisting 
of  connecting  switches  for  altering  the  connections  of  two- 
car  motors  from  aeries  into  parallel,  so  that  for  slow  speed 
the  two  motors  will  be  in  aeries,  giving  in  consequence  a 
high  counter  E.M.F.  (thatof  each  motor  being  in  series  with 
that  of  the  other)  at  a  low  rate  of  speed,  while  for  higher 
speeds  they  are  connected  in  parallel.  The  Thomson-Houston 
Company  claim  to  hold  controlling  patents  for  this  class  of 
apparatus,  the  most  important  being  United  States  patents 
385,065.  Jnne  26,  1888 ;  and  393,322,  November  20, 1888. 

Small  Altentate-Cnrrent  Motors.— We  hear  that 
Messrs.  Shippey  Bros.,  the  firm  who  have  been  well 
known  as  pioneers  for  the  Crocker- Wheeler  continuous- 
current  motors  in  this  country,  are  in  the  market  with  a 
new  small  alternate-currant  motor,  ^  h,p.  and  above,  wound 
for  100  to  110  volts,  a  number  of  which  have  been  already 
supplied  and  are  working  on  the  London  Electric  and 
City  circuite,  driving  ventilating  fans,  sewing  machines, 
and  so  forth.  Messrs.  Shippey  Bros,  are  reticent  at 
present  respecting  the  details  of  the  motors,  but  we  learn 
that  motors  are  being  tested  by  several  well-known  elec- 
trical engineers.  Alternate-currant  companies  will  await 
with  interest  the  result  of  the  experiments,  which,  if 
satisfactory,  opens  the  field  of  profit  for  the  use  of  current 
during  the  day. 

Water  Power  in  Sweden. — Mr.  H.  Aulin,  of  Norr- 
koping,  Sweden,  advertises  in  the  Times  as  for  sale,  in  the 
centre  of  Sweden,  a  waterfall  of  about  3,000  h.p.,  in  the 
Dalelven.  This,  he  says,  is  very  suitable  under  the  most 
economical  conditions  for  all  industrial  undertakings,  such 
as  installation  uf  very  powerful  electrical  generators. 
Situated  near  the  Avesta  railway  station,  in  the  south  of 
the  Dalarne  province,  in  an  important  mining  and  industrial 
centre,  it  has  communication  with  all  the  railway  lines  and 
ports  of  the  country.  The  waterfall,  dam,  surrounding 
land,  with  20  hectares  agricultural  land,  16  hectares 
prairie,  forest  of  fir  traea  (85  hectares),  necessary  buildings, 
as  well  as  flour  mill  and  salmon  fishery,  are  included  in  the 
sale.  Here  is  a  fine  chance  for  some  enterprising  electrical 
engineer  with  financial  backing  —  almost  as  good  as 
Niagara,  according  to  the  advertisement 

Snlphnr. — Herr  Grop,  of  Berlin,  has  communicated  to 
the  Physical  Society  of  that  city,  we  read,  some  exceed- 
ingly interesting  results  of  a  series  of  experiments  he  has 
undertaken  upon  the  composition  of  sulphur.  He  melted 
sulphates  of  barytes  and  of  strontian  in  a  crucible  of  silver, 
which  served  as  one  electrode,  the  second  electrode  being 
formed  of  a  platinum  wire  dipping  into  the  melted  mass. 
After  the  passage  of  a  strong  currant  of  electricity  for  a 
certain  time,  the  experimenter  proceeded  to  analyse  the 
resultant  mass.  He  found  that  the  barium  had  combined  with 
the  platinum  to  form  a  compound  unknown  up  to  the  present 
time,  and  stated  at  the  same  time  that  about  50  per  ceut. 
of  the  sulphur  had  disappeared  to  make  place  for  40  per 
cent  of  still  another  entirely  new  compound.  Herr  Crop 
coDeiden  that  he  has  proved  that  sulphur  is  not  an 
element,  but  a  compound  of  the  new  substance  and 
hydrogen. 


Coat  of  Club  UgbtbiK.— The  London  clubs  haveloi^ 
felt  the  benefit  of  the  electric  light,  but  are  now  feeling  the 
charges  too  much  for  their  purses.  A  meeting  of  the 
secretaries  of  some  of  the  principal  dubs  was  held  the 
other  day  at  White's  Club  to  discuss  the  question  of  the 
charges  made  hy  the  electric  lighting  companies  for  supply 
of  current.  The  following  clubs  were  represented,  all  of 
which  use  the  electric  light :  White's,  Devonshire, 
Travellers',  Windham,  Reform,  Orleans,  St.  Stephen's, 
Conservative,  Brooks's,  Junior  Army  and  Navy,  Thatched 
House,  National,  Oxford  and  Cambridge,  and  Prince's.  A 
deputation  from  the  meeting  was  appointed  to  wait  upon 
the  directors  of  the  companies  supplying  these  clubs,  to 
request  that  a  considerable  reduction  should  be  made  in  the 
charges,  which,  it  was  agreed  unanimously,  had  become  too 
oneroue.  The  question  is,  of  course,  a  purely  business  one 
between  buyers  and  sellers. 

Tivoli  Transmission. — The  Rome  correspondent  of 
the  Daily  News  telegraphs  on  Wednesday  :  "  At  Tivoli 
yesterday  were  inaugurated,  in  the  presence  of  the 
Minister  of  Posts  and  Telegraphs  and  a  great  many  scien- 
tific men,  the  works  for  the  electric  lighting  of  Rome.  A 
volume  of  141  cubic  feet  of  water,  having  a  fall  of  about 
164ft.,  is  distributed  between  six  turbines  furnishing 
over  2,000  h.p.  Besides  these,  three  other  turbines, 
each  of  50  h.p.,  ara  destined  for  the  dynamos. 
From  Tivoli  the  electricity  is  brought  by  means  of 
four  copper  wires  in  suspension  over  T12  steel  standards 
to  Rome,  a  distance  of  about  22  miles.  The  total  loss  of 
power  is  20  per  cent.  A  Budapest  firm  has  furnished  most 
of  the  machinery,  and  Austrian  electricians  have  co-operated 
with  Italian  savants  in  solving  the  technical  problems  of 
the  installation.  Letters  of  congratulation  from  Prof. 
SilvanuB  Thompson  and  Messrs.  Fleming  and  Preece, 
among  others,  were  read  at  the  ceremony  yesterday." 

AltemaUns  and  Continnona  Oorrents. — The  two 

rival  factions  of  alternate  and  continuous-current  advocates 
ara  possibly  a  little  nearer  amalgamation  than  they  ex- 
pected, if  we  ara  to  believe  the  news  which  comes  to  us 
from  an  authentic  source,  with  reference  to  an  interesting 
series  of  experiments  in  France.  Amongst  those  who  are 
pushing  forward  the  possibilities  of  the  application  of  alter- 
nate currants  in  that  country  stand  prominently  Messrs. 
Hutin  and  Leblanc,  whose  experiments  on  motors  and 
transformers  we  have  followed  from  time  to  time  in  these 
columns.  These  gentlemen  have  recently  been  experi- 
menting with  condensers,  a  field  of  which  great  things  may 
be  expected  shortly  both  in  the  application  of  alternate 
currant  to  motors,  and  to  the  rectification  into  direct 
currents.  We  understand  that  experiments  have  been 
carried  out  showing  that  secondary  cells  can  be  charged  by 
these  rectified  alternate  currents  at  an  efficiency  for  the 
current  of  96  per  cent.  This  result  promises  large  things 
for  alternate  current  engineers. 

Olaybnry  Asylnm. — Tenders  ara  invited  for  gene- 
rating plant  and  mains  required  for  the  installation 
of  electric  light  at  the  London  County  Lunatic  Asylum, 
Claybury  (Woodford)  Essex,  for  the  Asylums  Com* 
mittee  of  the  London  County  Council.  Printed  forms 
of  tender,  contract  (with  specification  and  schedules 
annexed)  and  bond,  and  lithographed  copies  of  the 
drawings,  can  be  obtained  on  application  to  the  clerk, 
at  the  offices  of  the  committee,  40,  Craven-street, 
Strand,  on  payment  of  £6,  which  will  be  returned 
on  a  bona  fide  tender  being  delivered  within  the  appointed 
time,  or  on  return  of  the  forms  and  drawings  before  that 
time.  Schedules  of  prices  and  of  rates  of  wages  and  hours 
of  labour,  etc.,  are  to  be  attached  fully  priced  out  and 
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■ign«d.  Tfa«  tenders  are  to  be  dolivensd  at  the  office*  of 
tiM  London  County  Ooitneil  bj  noon  on  Jnlj-  26,  Tb« 
eontnetor  will  hare  to  eater  into  a  bond  in  iWXt  with  two 
*|>|)R>rod  BUretiet  in  £^60  each  as  security.  Application  to 
1»  in*d«  to  Mr.  R.  W.  Partridge,  derk  to  the  Asyliinu 
OommittM. 

H«w  BroBh  Dynamo. — The  fol'owinc  [tnrticulars  are 
given  in  ihc  New  York  EMnatl  Engintn  of  the  Braah 
Elootnc  Coni[iany'«  new  dynamo  and  motor :  They  have 
been  desif;ned  by  Mr.  S.  H.  Short,  chief  eloctricisn  to  Uio 
company,  and  tho  goncnibor  takfn  100  h.p.  on  the  pulley. 
Tlie  armatflra  Es  of  the  closed  coil  type,  with  core  of  thin 
abeet  iron  riveted  on  a  foundation  ring,  the  edges  of  ibis 
riog  being  rallied  to  allow  (or  bobbins.  The  wires  leading 
from  the  armature  to  the  commutator  are  carried  alonfr 
tlic  shaft,  and  arc  carefnlly  covered  to  protect  from 
dirt  or  (Ismage.  The  bearing  on  the  commutator  side 
is  placed  outside  tho  eommutator  to  allow  a  clear  way 
[or  coonectiona.  The  generator*  are  compactly  built,  and  the 
TDiitiUtion  is  perfect.  Any  part  can  bo  inspected  without 
diaarranging  other  parts,  and  in  case  of  accident  armature 
or  magoete  can  be  easily  removed  for  repair.  Tbo  motor 
of  tbU  type  requirea  no  outside  governor,  beini:  Derfectly 
•Dtomatie  in  action.  They  are  wound  for  1,000  volts  for 
tranamission  of  power  over  small  wires.  Tho  now  typo  of 
oomnutator,  with  which  both  gooervtor  and  motor  are 
fltt«d,  runs  practically  with  no  sparking. 

HandRwortli. — At  tho  meeting  of  the  Ilandsworth 
Local  Bocirti  on  Wednesday  Mr.  .1.  J.  Hughes  presenio'l 
the  Highway  Committee's  re|>ort,  which  recommended 
(he  Board  to  sfuiction  the  present  steam  arran^omcnts 
on  the  8oulh  Stafl'ordsbire  Tramways  Comiuiny's  cars  for 
a  period  of  six  months,  t»  bo  extondeil  for  a  further 
jicHnd  of  six  months  on  the  com^Ntny  undertakinK  to 
ado{)t  an  a[i]iroved  s3'8tom  of  electric  or  cable  motive 
power.  The  eommittoe  also  reDommon<lod  tho  Board  to 
consent  to  the  use  of  s1«am  by  the  Central  Tramways 
Cotnpany  on  their  tlircbHcld  and  Loxells  route  for  13 
month*.  Mr.  Henry  IIooscll,  in  seconding  tho  adoption  of 
the  refioTt,  uid  be  hupe<l  it  would  be  the  laab  IJniu  he 
would  be  asked  to  give  bis  consent  to  the  use  of  steam. 
The  ratepayers  were  very  much  annoyed  at  thu  iihnmiti- 
tble  nuisances  which  oxit>t«d,  and  if  the  Board  did  not 
take  some  sort  of  action  they  would  take  action  them- 
selves. He  luul  MO  hositHtion  in  Wkying  the  jirojierty  in  the 
Birchlield  roud  had  depreciated  to  tbe  extent  of  £10,000, 
and  bouaoe  in  ibat  neighbourhood  wero  now  let  at  £10 
which  fonneiiy  uaed  to  realise  £60  per  annum.  Tho 
report  was  adopted. 

Qatalogaft.  —  We  are  In  receipt  of  tlu  caulogue  of  the 
Newton  Klectricat  Enginesriitg  Works,  Tanntun.  This 
company  make  a  speciality  of  their  "  Tanntoii "  dynamos, 
wbtflh  we  have  sevonl  times  noticed.  These  aro  of  an 
inverted  two-pole  type  and  of  good  design.  The  catalogue 
•bows  a  combined  I'riestmnn  oil  engine  and  "Taunton" 
dynamo— a  useful  combination  for  country  hotifc  This 
company  have  tome  useful  a|)ecialitie<  in  tbe  way  of 
adjustable  brush  holders,  in  whichby  means  of  a  milled  screw 
the  bnuhes  can  be  accunttely  adjmtedduring  running.  Their 
oalomatic  cbar);in^  cutout  is  a  neat  and  tiseful  piece  of  appa- 
ratos,  and  tbe  "  Newton" an  Ump  is  very  aimple  and  cheap. 
A  i|tiite  novel  piece  of  apfiaratus  is  a  swinging  switchboard 
for  nie  in  central  stations  or  other  hteullationt.  The  wires 
oone  up  a  oeittral  hollow  standani,  and  ure  arranged  with 
■loek  wire  so  that  tliey  permit  the  switchbourd  itself  to  be 
swung  forwnnl  on  ita  hinges  when  rciuired  for  inspection 
or  alteration  of  cotinection.  Tbo  swinging  switchboard  can 
be  locked  into  ploea  when  alt  is  fixed,  and  it  is  daimM)  the 
odnntage  in  aoM  of  baiMllIii);  luuru  than  coopeiMOte  for 


the  slight  extra  coat.    Tbo  company  also  mako  iJielr  own 
al  terns  tecurrent  transformers. 

New  Street  in  London. —SardinJa-atreet  central 
station  is  apparently  threatened  with  exttncUon  by  the 
new  and  comprehensive  scheme  (or  a  new  broadway  between 
Uoibom  and  tho  Strand,  brought  in  by  tho  ImprovemeuU 
Committoo  of  tho  London  County  Council.  This,  bow- 
ever,  may  be  a  mistake  or  misreading  of  their  project,  and 
porba)>a  the  station  can  be  arranged  to  be  loft;  but  the 
ido.1  Boeraa  to  \x  to  form  a  new  and  brood  stroot  from  t  Jttli 
tjueeii-rtreet  and  Holborn  to  St.  Mary'a  Church  in  tbt' 
Strand,  to  remove  the  Holywell  block  entirely,  and  on  th« 
northern  side,  where  tbe  new  street  will  come  out,  to  for* 
a  double  aweep  in  a  curve  round  tbe  church,  thua  foniut>|; 
a  magnificent  chance  (or  architectural  decoration.  Tbe 
new  strict  is  to  ho  lUOfu  broad,  and  at  tbo  middle,  it  u 
sUtcd,  on  tbe  (ireaent  site  of  .Sardinia-street,  n  circus  wi 
bo  formed,  oblit«rati[ig  the  whole  of  the  present  district. 
The  scheme  will  cost,  X3,000,000,  and  will  certainly  gnbrtl, 
improve  tho  metropolis.  Tbe  chance  should  bo  taken  u 
put  in  electric  wire  subways,  so  that  in  one  struct  at  lean 
wo  miiy  be  saved  the  trouble  of  constantly  opening  tbe 
roadway  and  pavemenu.  Tbe  street  will  naturally  be  full} 
lif;bted  with  arc  lamps.  It  is  suggeitod  to  oall  it  "  Council- 
broad  way." 

Univoralty  College.— Tbe  Council  of  Univertiiy 
Collc^L-,  l.imiiud,  have  been  dcninjus  for  aome  time  [xot  d 
extctidiii^  itnd  improving  thu  provision  made  in  the  college 
fur  tciaching  the  inijiorlant  iHucticiil  »ciuiicoa  of  mechanial 
:Lnd  electi-ical  engineering.  IJnivenity  College,  London,  «•« 
tbe  first  college  in  the  United  Kingdom  to  e8t«bliah  a  syston 
of  ecientitic  iutioratory  instruction  in  mechanical  on^werie;. 
In  that  laboratory  methods  of  teaching  wore  introduced  ^ 
l'n>(.  Kennedy  which  have  been  since  extensively  followed 
in  other  rirailar  institutions,  and  tho  cnginccnii)^  labcdUwr 
so  ostablinbod  in  Univen^ity  College,  London,  has  proved  s 
model  for  larger  and  better  equipped  labonttoiiea  which  hsn 
been  foundetl  in  other  collogos.  Owing,  however,  (o  the 
nipid  advanccB  in  mechanical,  and  especially  in  dCNU^ 
eiiKiiieeiing.  the  proiunb  [iiuvision  for  toachin}{  those mbieds 
is  no  longer  iule(|uuto.  The  council  have  aooordiogl)  cob- 
monced  to  build  moru  commodious  laboiatories  and 
rooms  for  teaching  mechanical  and  electrical  tMhi 
Tbeso  l«bon»tories,when  completed,  will,  says  Prof.  FJi 
(writing  to  the  Daily  Ntivs  of  Wednesday),  offer  greatly 
increased  facilities  for  teaching  these  appliod  sciences.  Th« 
council  do  not  at  present  soo  thoir  way  to  incur  the  atUi 
tional  cxijondinu-c  iiecMsilJitod  by  these  improvemonu.  It 
is  estimated  thst  h  sum  of  at  least  £3,000  will  be  reiiuind 
to  fit  up  pro)iorly  that  part  of  the  bboratorioe  to  be  de- 
voted to  electric  enginooring,  and  aubEcri|>tJoDa  ore  invited 
from  the  friends  and  old  students  of  fnirenity  Coll<^  to 
be  sent  to  tbo  Secretary  of  University  Goll^^  marlH^^ 
"  Electrical  Apitaralus  Fund." 

The  Converaaaione.—The  President  of  the  I' 
tution  of  Kleclricfll  Kngineers  (Prof.  W.  E.  Ayrton,  F.RA) 
and  Mrs.  Ayrton  received  a  brillbnt  assembly  to  their 
(onvfrsiKtoM  on  Friday  last.  From  9  o'clock  till  midnlgfat 
the  beautiful  rooms  of  tbe  Royal  Institute  of  Paintan  ta 
Water  Coloun;  wero  crowded,  nt  one  time  almost  ineotm- 
niently  crowded,  ao  great  was  the  popiibrily  amongn  olse- 
trical  and  scientific  celebrittei  of  Prof.  Ayrton'a  reception. 
Amongst  tho  numerous  lusomblage  of  visitors  and  members 
prOMint  we  may  mention  :  Prof.  W.  Orylls  Adame,  F.R,&, 
Sir  James  Anderson,  Sir  Benjamin  Baker,  K.C.M.O, 
Mr.  C.  Vernon  Boys,  F.R.$.,  Mr.  A.  It  Benneli, 
Mr.  K.  R-  Crompton,  Prof.  W.  Crookes,  F.K.S.,  (^ptafa 
Creak,  R.N.,  F.RS..  Prof,  Crocker  and  Mr.  W.  J 
Hammer,   (both  vic»i>ro(idenu  of  Amorican  LE,E.).  Sir 
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H.  Doulton,  Mr.  H.  W.  ChriBtniu  (Servian  Coosul- 
General),  Prof.  Cams  WiIboh,  M.A.,  the  E«v.  J.  R. 
Diggle,  Pro!.  G.  Forbes,  FJt.S.,  Mr.  S.  Z.  de  Ferranti, 
Mr.  Desmond  FitzGerald,  Mr.  E.  Graves,  Sir  Donglaa 
Gallon,  K.C.B.,  Dr.  E.  Frankland,  F.RS.,  Prof.  G.  Carey 
Foster,  F.R.S.,  Major-General  Fesling,  F.R.S.,  Dr.  J.  H. 
Gladstone,  F.RS.,  Prof.  D.  E.  Hughes,  F.RS.,  Colonel  R 
Raynsford  Jackson,  Dr.  J.  Hopkinson,  F.RS.,  Dr.  E. 
Hopkinaon,  M.A.,  Lord  Kelvin,  P.RS.,  Prof.  Oliver  Lodge, 
Mr.  W.  H.  Preece,  F.RS.,  Sir  Henry  Mance,  C.I.K,  Prof. 
E.  Meldola,  F.R.S.,  Mr.  E.  Macrory,  Q.C.,  Dr.  Ludwig 
Mond,  F.C.S.,  Dr.  Hugo  Miller,  F.R.S.,  Mr.  Gisbert  Kapp, 
Major  Flood  Page,  Prof.  A.  B.  W.  Kennedy,  F.R.S.,  Prof. 
J.  Perry,  F.RS.,  Mr.  J.  W.  Swan,  M.A.,  Sir  D.  SalomonB, 
Bart,  Mr.  C.  E.  Spagnoletti,  Mr.  A.  Stroh,  Ear!  Russell, 
Prof.  S.  P.  Thompson,  F.R.S,,  Mr.  Edward  Woods,  Mr. 
R  W.  Wallace,  Prof.  W.  Ramsay,  F.K.S.,  Dr.  John  Rae, 
F.RS.,  Mr.  G.  J.  Symona,  F.RS.,  and  many  others. 
During  the  reception,  while  visitors  were  inspecting  the 
lovely  portraits  on  the  walls,  or  exchanging  greetings,  the 
band  of  the  Royal  Horse  Guards  Blue  were  down  to  play  a 
fine  programme  of  music.  A  rather  unique  ending  was 
given  to  this  meeting  by  the  energies  of  Mrs.  Ayrton  and 
ber  friends,  who  just  before  midnight  arranged  an  im< 
promptu  carpet  dance,  bringing  to  a  merry  finish  a  most 
enjoyable  social  evening. 

Hlfirh-TenBion  Transfortnera.  —  Experiments  in 
high-tension  work  have  been  carried  out  hitherto  almost 
exclusively  by  German,  English,  and  American  engineers. 
France  is  now  taking  her  part  in  this  field  of  work,  and 
a  series  of  high-tension  transformers  have  been  recently 
constructed  for  MM.  Hutin  and  Leblanc,  to  be  used  at 
the  Soci^t6  de  la  Transmission  by  M.  Labour,  engineer 
to  the  Soci^t^  Ii'Eclairage  Electrique.  The  experiments 
of  MM.  Hutin  and  Leblanc  have  necessitated  the  con- 
struction of  transformers  of  special  output.  One  of 
these  is  for  a  capacity  of  6,000  watts,  'transforming 
from  150  up  to  10,000  volta,  wittt  an  efficiency  of  94 
per  cent,  at  a  frequency  of  80 ;  this  transformer  can 
be  run  up  to  30,000  volts  without  difficulty.  Two  other 
transformers,  of  15,000  watte  capacity,  transform  from  25 
volte  up  to  10,000  ro\ta,  with  an  efficiency  of  88  per  cent. 
at  the  minimum,  at  a  frequency  of  nine,  and  by  increasing 
the  frequency  the  pressure  can  be  run  up  without  incon- 
venience to  36,000  volts.  Special  precautions  have  been 
taken  to  guaid  against  faults.  The  primary  and  secondary 
circnitfl  are  entirely  separated  from  each  other,  and 
immersed,  for  one  of  the  transformers,  in  parafQn,  and  in 
the  two  others  in  oil  arranged  to  circulate  freely.  It  is 
interesting  to  note  that  the  length  of  one  of  the  primary 
circuits  is  14  kilometres  (about  8J  miles).  These  trans- 
fonners  are  constructed  for  the  system  of  double  trans- 
formation, transforming  both  at  the  generator  and 
at  the  receiver.  This  system  is  now  acknowledged 
have  considerable  advantages  over  the  direct  method  for 
high-tension  work.  The  low-tension  dynamos  are  less  ez- 
peDsivfl,  more  efficient,  and  much  easier  to  manage.  The 
danger  to  the  attendants  is  less,  and  the  material  used  is 
cheaper.  The  efficiency  of  the  transformers  is  taken  in  the 
following  manner :  The  average  output  of  the  transformers 
-was  raised  to  4,000  watts  at  25,000  volts,  and  with  a 
frequency  of  43.  Two  transformers  were  coupled  together 
for  double  transformation,  The  thick  wire  of  the  first 
was  connected  to  a  low-tension  dynamo,  and  of  the  second 
to  a  set  of  variable  resistances  without  self-induction, 
and  the  two  fine-wire  circuits,  at  26,000  volts,  were  con- 
nected together.  The  energy  given  at  the  terminala 
of  the  low-teniioD  circuit  of  the  first  transformer  and  that 
received  at  the  non-inductive  resistances  of  the  second 


was  measured  by  ampere-meter  and  voltmeter.  It  wm 
found  that  the  efficiency  of  each  traasformer  waa  94  per 
cent  at  half  load.  It  must  be  noticed  that  this  supposee 
the  apparent  self-induction  of  the  transformers  themselves 
to  be  nil,  and  the  real  efficiency  is  therefore  rather  higher 
than  that  found.  These  transformers  are  the  first  of  tiieir 
kind  built  in  France,  and  the  result  of  the  experimente  has 
given  great  satisfaction  to  the  designers  and  manufacturers. 

Bmoe  War  Balloon. — An  ascent  of  the  Bruce  elec- 
trical war  balloon  was  made  on  Thursday  night  in  the 
Stamford  Bridge  Grounds,  Fulham-road,  under  the  per- 
sonal superintendence  of  the  inventor,  Mr.  Eric  Bruce, 
M.A.,  F.RMet.S.,  to  demonstrate  the  utility  of  the  balloon 
for  flashing  signals  by  night  This  method  of  signalling 
was  first  exhibited  at  the  Inventions  Exhibition  of  18 ,5, 
and  while  on  exhibition  the  system  was  referred  for 
Government  trial  by  the  Royal  Engineers  at  Chatham, 
and  the  result  was  that  orders  were  shortly  after 
received  from  the  War  Office.  A  second  trial,  undertaken 
in  a  enowstorm,  was  equally  successful,  and  the  Belgian 
and  Roumanian  Governments  investigated  the  invention. 
The  object  of  the  invention,  as  its  name  implies,  is  to 
facilitate  night  signalling  to  long  distance  and  in  places 
whore  ordinary  signalling  would  be  impracticable,  such  u 
in  wooded  and  hilly  districts.  With  the  help  of  a  trans- 
lucent balloon  lighted  interiorly,  a  mountain  between  two 
friendly  parties  would  place  no  barrier  to  inter-communica- 
tion, Tho  apparatus  is  simple  and  portable,  consisting  of  a 
balloon  made  of  a  material  that  is  perfectly  translucent,  with 
several  incandescent  lamps,  supported  on  a  specially  devised 
holder,  placed  inside.  The  tamps  are  connected  with  batteries 
on  the  ground.  In  the  circuit  is  an  apparatus  for  making  or 
breaking  contact  rapidly,  and  by  varying  the  duration  of  the 
flashes  of  light  it  is,  of  course,  possible  to  signal  according  to 
theMorseor  any  other  code.  Various  improvements  in  detail 
have  been  made,  and  the  demonstration  was  to  show  the 
practicability  of  the  invention  for  war  purposes.  The 
balloon  used  is  18ft  in  diameter,  made  of  extremely 
translucent  material.  Six  16-cp.  lamps  are  placed  inside, 
taking  a  total  of  nine  amperes  at  24  volts.  The  battery 
used  is  26  E.P.S.  cells  of  K  7  type.  The  improvementa 
mainly  consist  in  the  reduction  of  weight  in  almost  every 
portion  of  the  apparatus,  so  as  to  increase  its  portability 
and  efficiency.  The  balloon  itself  is  made  of  a  much 
lighter  material  than  those  first  exhibited,  while  the  weight 
of  the  ladder-shaped  holder  inside  the  balloon  is  reduced  to 
a  minimum.  Each  of  the  storage  cells  now  only  weigh  241b. 
An  improved  signalling  key  is  used,  having  carbon  contacts ; 
these  can  easily  be  renewed  at  trifling  cost  when  worn  away 
by  the  sparking.  The  system  of  signalling  by  the  translucent 
balloon  is  supplemented  by  an  arrangement  for  flashing 
lamps  outside  the  balloon,  as  this  plan  is  thought  to  be 
better  adapted  for  certain  conditions  of  atmosphere,  when 
penetration  is  desirable.  It  has,  however,  been  found  in 
practice  that  the  system  of  flashing  lights  inside  the 
balloon  has,  in  clear  weather,  great  advantage  over  ouieide 
open  lights,  as  it  produces  flashes  that  are  sharp  and 
distinct,  whereas  signalling  with  open  incandescent  lamps 
is  apt  to  produce  indistinctness,  owing  to  the  fact 
that  incandescent  lamps  do  not  cease  to  glow  in- 
stantaneously when  the  current  is  interrupted.  The 
balloon  is  also  useful  for  navy  and  coastguard  signalling. 
The  ex|>eriment8  shown  consisted  of  ascent  of  pilot  balloons 
and  of  the  large  translucent  balloon ;  exhibition  of  system  of 
ftaahing  signals  by  lamps  inside  balloon;  continuous  illuminai- 
tion  of  balloon  for  use  as  fixed  point ;  moving  the  lighted 
balloon  a  short  distance  above  the  ground  as  a  light  for 
working  parties ;  flashing  of  open  lights  outside  balloon  ; 
finishing  by  flashing  "  God  save  the  Queen  "  in  Moree  eoi&. 
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THE  CRYSTAL  PALACE  EXHIBITION. 

Cootinulng  the  dOKription  jjivMi  oti  June  31  of  Uio 
flxhibit  of  AnMTtMn  electrical  iigieciuiitio*  by  Hr.  W.  J. 
Hammer,  vre  uivo  aotne  account  of  two  inii>ortanL  cxhihits 
ill  Lbi'  sbaiio  of  the  WiutI  «rc  lan)|i,  uhI  tbo  niitomatic 
n'conliiiK  in»riini<;nt;;  <i{  the  TBleni«t«r  Company 

Ward  Arc  Ljunp.— Tbo  Mlion  of  ihfi  Uiup  biu  buen 
much  ailmirocl  iit  the  Crjatal  Palace.  It  giTce  a  rGai;irk' 
My  *t<mly  ii^bt,  snd  it«  action  at  cnttin;;  in  necms  Bimjity 

iiOTfect.  Tbo  arc  strikes  al  onc«  without  the  slightest 
ilffictilty,  and  starte  ngbtolT,  wiUiout  Hickeriii};  orjumpiiiK, 
nt  full  brilliBiicy.  The  Ward  arcUmplft  in:tn»fuctured  by 
the  Electric  Gvnttniction  and  Sii|i]>])'  CoiujKmy,  of  New 
York,  and,  wo  are  ^ivan  to  iinduratund.  is  talking, 
or  haa  taken,  |W«ccdenco  in  Amoricn  over  almost  every 
other  form  ol  arc  lamp.  To  give  some  idea  of  the  use 
of  ihoM  arc  lamps  in  New  York  and  suburbs,  it 
ia  uiSicient  to  mention  that  the  Edi»oii  Company  of 
Mow  York  and  the  Kdiaoo  Company  of  Brooklyti  have 
each  central  stations  of  a  ca[Nicity  of  1)0,000  16'C.p.  lanijM, 
and  both  of  these  stationa  have  over  t.lOO  Ward  urc  lumps 
runnjnjt  on  their  fncandeioont  ciicuitu,  aixl  are  incrcuing 
the  number  at  the  rate  of  100  a  month  in  ench,  The 
cpccial  tyjiv  of  lamp  here  allu<lcd  tois  thocontinuoiiscurronl 
lamp  for  runaing  on  incandescent  lamp  circuits — a  tyj>o 
rlbat   i«  now  moat    in    demand.      Tbe  Ward    Company 


furnaces,  drytng-rooros,  and  breweries.  Maoy  of 
inetrumenie  are  in  use  in  America,  emplojed  by  v: 
prominent  compinios,  miinicipal  coi'i>oiuliuiis,  aad  ol 
Automatic  reeonling  and  electrical  itnLrumiTntit  are  shown 
at  work  on  the  eamc  plan,  for  rcgi«t>:itnp  at  a  dtatance. 
These  instruments  are  Atled  with  nn  ittljiuuble  nlarni  coo- 
tact,  for  hirtb  and  low  points,  to  ring  a  bell  at  any  desired 
place.  The  exhibit  forma  a  very  valuable  collection  of 
rooonlinji  inittrumonts,  inch  aa  are  likely  to  prove  a  greai 
aid  in  many  dvpnrlmenta  of  butineaa. 

CABI.K.S  AND  WiRKS. 

If  one  could  only  «co  and  realite  the  fact,  perhaps  tbe 
most  imporbtnt  and  largest  article  jn  uac  at  the  KluctHcal 
Exhibition  is  not  the  machinery,  the  bmp«,  or  the  fittings, 
but  tbe  wire.  In  tho  sbajie  of  cable — largo  and  cmatl,  bare 
:ind  covered  ;  of  copper  comJuctors — rtriii  and  wire ;  of 
Ilexibles — tele^mpli,  telephones,  electric  light,  submarine 
cables,  bells,  beaten,  and  power  transmission — all  theea 
reiiuite  one  tmfiortjtnt  (actor  aummed  up  in  the  i 
"conductors,"  Tbe  total  length  of  wire  used  in 
Crystal  I'alacc  Kxhibition  must  ^gtiro  an  »omotliiiig  al: 
appalling.  Uofortunately,  from  the  exbibitor'a  point 
view,  most  of  it  ia  out  of  sight,  silent,  unmovini;,  un- 
appealing to  tbe  (general  uKiuiaitiveness.  Tbcro  la  a  att-ftoga 
fasciuLition  to  tbo  human  mind  in  seeinj^  anything  in  uction  ; 
it  uppealn  to  tlio  "  time  factor  "  of  the  biain,  as  oii«  might 
«ay,  and  even  tboso  who  are  hcxt  instructeil   atid  know 
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DMDufacture  no  Iota  than  13  dilTcrant  trpei  of  arc  lamps, 
bolfa  for  series  and  pinillol  running,  and  for  alternating  and 
oonticuioiu  current*,  but  the  lamps  shown  at  the  Crystal 
Palace  arc  of  the  type  that  is  meeting  with  tbo  mo«t  exten- 
sive sale — to  run  two  in  aoriei  on  a  tOO-tlOvolt  circuit, 
Tbe  tamp  is  very  nnple  in  construction,  with  gravity  feed, 
and  although  great  eeiisiliraness  is  claimed  for  iu  uction, 
it  will  bum  tatiafactorilv  a  cheaper  kind  of  car))on  than 
most  lampa  in  the  market.  Experiments  which  wo  wit- 
n eased  shoved  tbe  lamp  can  bo  eut  in  and  out  any  nunibov 
of  times  in  suoeeasion,  tbe  arc  aUrting  insUntly,  wbilu  not 
the  slight«*t  flicker  in  Iniming  is  perceptible. 

Tbe  T«l*m*l«r  Oempiiti;.  of  New  York,  exhibit  a 
set  of  their  indicating  and  recording  instrumenta,  which 
are  the  result  of  14  voars' exiwrimont  in  simplifying  and 
tierfucting  olootrioa)  recording  apparatus.  Over  jSSO.OOO 
have  beon  spoot  in  perfecting  tbeaa  instrumenia,  and  many 
raliuUt  idwB  hare  been  embodied  covered  by  (utents  held 
by  tiu)  Telemeter  Company.  The  various  inatrumenU 
ate  shown  at  the  Cr)'stal  fUaoe  in  practical  ojieration,  in 
raoording  the  pressure  of  tlw  boilers,  teraiiei-tturu  of  tbe 
rooms,  jireasare  on  the  water  systen,  the  electric  m:ims, 
ami  ao  forth.  We  aee  t«l«haro<nM«n,  teletbormomotors, 
t«l«nanomet«rs,  and  other  taUmoter  taatnimente  for  indi- 
catiiig  and  reoonling  Kteam,  water,  goo,  and  other  iwesstires, 
(.( Int.i^t  ol  water,  oils, or  other  liipiids  in  reservoir*, 
i|>i|iea,  the  movement*  of  gasofueters,  tomu«a- 
'•i.il*,   gases,  eU.,   or    vulcanising  or    welding 


exactly  what  to  go  to  and  what  to  look  for,  are  always 
arrested  by  a  movement  or  an  unusual  noise  in  an  exhin- 
tion.  It  IK  for  this  reason  that  moving  machinery  and 
procoMcit  in  action  always  prove  the  most  attractive 
of  oxbibitioni.  But  the  wtre— the  mere  "  electric  pi, 
u«ef III, though  hiiinbte,  servantof  tbedynamo  and  tbo  laatt»— 
how  can  this  bo  expected  to  catch  tbe  attention  of  asy  W 
the  specijilist  1  Nevertheless,  tbe  great  Gma — Ueiiley's, 
(ilover's,  Silvortowii,  Siemens,  Johnson  and  Phillips, 
Helsby — all  wish  their  names  brought  prominently  bofon 
the  world  in  oounoction  therewith,  for  who  knows  Id  tht* 
age  tif  electricity  what  orders  for  thousands  of  pouadi 
worth  of  goods  may  not  be  going  at  any  moment. 

The  question  might  indeed  very  welt  be  asked,  Which 
is  the  liest  way  to  exhibit  cables  and  wires !  Seotiona  of 
cables  and  coils  of  wire  are  very  good  in  their  way,  «^» 
cially  if  maile  up  into  handsome  trophiea.  But  could  ws 
not  ace  scU  of  samples  in  process  of  manufaettiro,  from  Uis 
com  men  cement,  action  by  action,  layer  by  layer,  to  tha 
finish  T  Then,  again,  conductors  are  made  to  cooducitf  to 
carry  electrical  energy.  Could  wo  not  see  them  aa 
ductors,  endowed  with  strange  properties,  inslwtd  of 
masses  of  rubber  and  copgier  I  It  mi^ht  be  an  idaa 
having.  Wires  with  waxing  and  waning  curreaU 
would  be  easy  to  arrange,  and  the  eneota  on  _ 
needles  or  by  electromagrieu  wouUI  he  noticeable  'lup 
solenoids,  with  sutpcndixl  floating  iron  oorea  and  otbv 
devices,  might,  indeed,  savour  of  ,locture  tricks,  but  wooM 
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certainly  prove  iiitereating  to  any  riiitor ;  while  an 
organised  set  of  ecientific  experiments  and  utaU,  on  innula- 
tion  reaietance,  eleotrottatic  capacity,  s)<arkingdi8Unces  for 
bieb  voltafte,  speciiI«tioii  of  teats  to  be  stood  by  electric 
Ij^t  »blM,  uid  so  fortb,  tbould  cive,  by  the  emulation  of 
the  nuiniifneturen),  valuable  restilti  to  the  acientjfio  and 
praetioil  world. 

But  we  must  put  ksido  such  mutten  (or  the  proeent, 
The  Cryatal  E'alace  Electrical  Exhibition  of  1892  has  come 
aod  gone,  teavinf;  maiiy  problems  raised  and  discussed,  and 
a  better  kiiowleage  given  to  ibe  public  of  the  immense 
Btridei  of  |>rot[reiit  made  since  \BSl.  U  in  any  prticiilar 
branch  there  is  not  lo  much  |>rogres8  necessary,  it  is  in  tlie 
manufacture  of  electric  cubleH,  which  already  by  the  needs 
of  telegraphic  work  in  onrly  yeara  had  then  reached  a  very 
high  point  of  porfoctton.  The  adaptation  of  telegraphic 
cables  to  electric  tight  roqiiirflments  was  effected  without 
much  difiicutty.  The  adaptation  of  insntntod  cablea  lo 
vithetand  the  enormous  eleclricil  pressures  of  2,000, 
10,000,  m  even  50,000  volts,  was  far  more  difficult,  but  it 
baa  been  done,  and  the  future  may  see  these  latter  degrees 
of  premire  no  more  thouf;hl  of  than  1501b.  or  3001b.  pres 
■ure  of  etean  is  now.  For  this  we  have  to  thank  both  the 
progrewive  nature  of  a  few  enthuaiastio  eleolrical  engineers, 
and  the  able  work  done  by  the  manufaelurera,  who,  ever 
ready  lo  adapt  Ihcmpiotves  to  the  growing  needs  of  the 
industry,  have  sjiared  no  pains  lo  (nilil  the  demands  ujion 
Uioir  skill. 

Among  the  foremost  of  the  great  cal>le  am)  wire  manU' 
facturei^  we  have  to  mention  W.  T,  HenleT's  TelOffrapb 
Works  Company,  Limited,  ol  MDrtinVlmic,  i.Uiinon- 
street,  and  North  Woolwich.  This  comjuiny  hnvo  been 
widely  occupied  in  cable  manufacture  ever  since  the  foun 
dation  of  the  works  by  Mr.  Henley  i»  1853,  since  which 
time  over  15,000  miles  of  labmaHne  cable  bare  been  made 
by  ihcm.  At  the  time  of  the  great  development  of  the 
electric  light  industry  in  li^81,  tbey  introduced  the  patera 
oiokeritea  indiarubbcr  coru  uuI  the  vidoaiiised  rubber insii 
lation,  and  from  that  period  onward  have  followed  the 
increasing  activity  in  telephone,  electric  light,  ami  tranS' 
minion  work,  producing  all  kinds  of  insulated  wire  and 
cable,  up  to  the  most  recent  requtromcnU,  among  whicli 
we  ^outd  mention  the  underground  electric  light  eable* 
for  the  Olaagow  Corporation.  Thtoo  cables  are  of  vorj- 
Urge  size,  the  case  being  half  a<|uare  inch  section  ;  the 
weight  of  the  oonduotor  is  five  tons  to  the  mile,  and  the 
insulation  1  j  tons — being  a  total  weight  of  6J  tons  to  the 
mile.  The  exhibit  of  the  Henley's  Company  at  the  CrysUl 
F^ike«  contains  »ome  largo  plates  of  electrolytic  copper  of 
A  minimum  conductivity  of  100  |>cr  uenL  oi  Matthiesen's 
etandard,  being  sampios  of  the  copper  used  in  the  electric 
wires  and  cables  produced  by  the  comtwny.  \Vu  ate  samples 
of  the  raw  Para  rubber  as  imported,  many  of  the  pieces 
being  sent  in  amusingly  grotesque  shapes,  lu  of  dock*,  b:^ 
and  various  ornaments  ;  then  the  pure  rubber  sheete  and 
strips  for  insulating,  and  braided  and  homp^ovcrod  cables. 
Sections  of  their  subotariue  cables  are  shown,  both  dec]}- 
t(a  and  shore-end  ;  we  aee  electric  light  cables  for  high  niui 
low  tension  work,  arc  and  incandescent ;  telephone  cables 
with  separately  inialated  wires,  and  a  large  variety  of 
Bualler  wires  for  different  purposes.  Round  the  stand  are 
Bonte  extremely  interesting  phutoKraphi  showing  their  cable 
ship  **  Weetmeath  "—being  loadctl  with  cable  on  its  way 
abroad,  during  the  process  of  laying  and  tostieg,  with  views 
of  the  machinery  for  paying  out  and  buoying ;  and  also 
some  of  ibe  telegraph  huts  and  shore  ends  for  the  sub- 
manne  cables  laid  by  the  Henley  C-ompany.  Wo  also 
notie*  a  cose  ol  the  "  Block  "  dry  cell :  a  soli<l  dry  coll 
arraond  in  strong  o&keu  case  for  hard  work,  forming  a 
solid  Block.  Tbeir  exhibit,  though  not  large,  is  most  im- 
portant and  suggestive,  and  the  references  bo  the  large 
amount  ol  work  carried  out  in  all  parts  of  the  world 
fully  illustrates  the  position  of  the  company  in  cable 
manufacture.' 

AnoUier  very  noticeable  exhibit  of  electric  wires  and 
oables  is  that  of  the  well-known  firm  of  Waltor  T.  Glover 
and  Oe„  of  39,  Vi<;Uiria-Blreet,  Weatminster,  and  Sullord, 
Manchester.  Tbey  have  a  very  handsome  exhibit,  cum- 
priaiiig  practically  every  variety  of  electric  light  and  tole- 
pbo  oe  eabla  ud  wire  tbat  is  in  uee  at  the  present  time, 


Cables  for  electric  light  and  power  naturally  occupy  the 
chief  place,  and  the  various  qualttios  of  insulation  are 
represented  by  coils  and  sections.  A  specially  finn  ehow 
is  made  of  flexible  vrirea  for  indoor  use — for  tole|)bgner, 
pendania,  movable  electric  standards,  connection  of  iiisiru- 
ment«  and  dynamos,  flexible  citbles,  and  en  forth.  Another 
speciality  is  the  patent  flexible  metallic  tubing  applied  to 
electric  wires  and  cables.  This  flexible  tubing  consists  of 
overlapping  steel  corrugated  rini^s,  tightly  fitted  in  such  a 
way  as  to  afford  perfect  protection  from  ordinary  injury 
and  yet  to  be  quite  as  flexible  as  ordinary  atranded  cable. 
Atinesbow  is  made  with  anti-induction telephooewiiecables, 
to  which  Sfificial  attention  has  long  been  {laid  by  Messrs. 
CUovei',  and  cables  wra[i])ed  with  foil  round  each  wire  to 

tircvenl  induction  aro  shown  in  difleront  varieties.  An  ex- 
libit  is  mode  of  the  hard-drawn  copper  produced  by  Messrs, 
F.  Smith  and  Co.,  of  HalJhx,  used  by  Olovers  for  the  cores 
of  their  cables  and  wiret;  and  an  interesting  set  of  samples 
of  wire  gauge  for  different  purgtoees  is  also  shown.  An 
exhibit  of  special  interest  to  dynamo  makers  is  the  Cora- 
pactum  insulated  copper  Atiy.  or  wire,  very  firmly  an<l 
thinly,  but  well,  insulated  with  varnished  serving,  ready 
wound  on  2cwL  and  4cwt.  drums  for  use  in  winding 
armatures.  The  amount  ol  jiatient  ingenuity  and  skill  in 
adaptation  of  material  to  requirements  needed  for  all  the 
varieties  of  insulated  oonducton  shown  on  tbeir  Ntund  can 
hardly  be  indicated  to  the  general  public  by  the  various 
sections  and  aumplos,  but  the  technical  man  will  have 
inspecto<l  thom  with  groat  interest  and  appreciation. 

Bchinil  Messrs.  Glover's  stand  we  see  a  fiill-sizod  sot  of 
the  JottDstODO  Electric  Subway  Company's  patent 
conduiu.  We  have  already  given,  iu  our  articles  U[)on 
underground  mains,  full  pai-ticulara,  with  illustrations,  of 
this  interesting  system,  of  which  it  is  proper  to  say  it 
provides  in  a  simple  and  easy  manner  for  laying  electric 
wires  of  all  kinds  in  cast-iron  troughs,  and  allows  for  con- 
nection and  inspection  with  tbe  least  derangement  of  the 
conduit,  Some  hundreds  of  miles  of  conductors  have  been 
laid  on  this  system  in  Now  York  and  other  American 
towns,  and  its  introduction  is  under  contemplation  in 
certain  towns  in  England. 


JirnORH  AND  AWARnS. 


The  following  h  a  list  of  the  jurors  and  the  awards 
made : 

JrnoHN. 


Prot.  Vf.  GrvlU  Adams,  D.Sc., 

F.R.a. 
Mr,  I.  Atkinsan. 
Prot.  W.  E.  AyrWn,  F.R.S. 
Mr.    Sheiroid    BldweU,    M.A., 

F.lt.S. 
.Ur  Coiirnd  W.  Cooke.  M.I.I'M!:. 
I'rof.  W.  CrookM,  F.R.S. 
Mr.  \V.  B.  E-on.  M-(.E.E. 
I'rof,     (leorro    Forbes,     M  A., 

F.R.S, 
Major-Oencnl     Footing,    R,E., 

r.R.S. 
Ciiiil,SirI)ouKlMi'*'»lton,K,C,B., 

K  M  M 
[)r.  J.  H.  liWIiitoiie.  F  K.S. 
Mr.  J.  11.  OnwIlienJ,  M.I.C.E., 
Mr.  Chu.  Hall.  M.LEK. 
Prof.  D.  E.  Hugbn,  r.B.S 


Sir  Hy.  C.  Manoo.  (Xl.E. 

Mr.  \V.  n.  MuMV.  M.I.r.E. 

Prof.  J.  Porry,  F.R.S. 

Mf.  W.  H.  Prw<».  F.R.8. 

Mr.  A.  Rocksnxsun. 

I>i«(.  Hy.  Robinson.  M.I.C.E. 

t'aiit.  Ssiikey,  K.K..  M.I.E.E. 

Ui.('.E.P.Hpiigiiolotti.M.l.C.S. 

Mi.  Albion  t.  Snell. 

Mv.  W.  E.  Sampner.  U.So. 

Mr.  JamoaSwinbunie,  M.I.^E. 

Prof.  Silvan  as  Thompson,  U.Sc., 

F  R  S 
Mr.'.).'TomliQSOn,  M.I.C.E. 
Prof.     W.    C.    Unwin,     B.8o., 

M.I.C.E. 
Maior-*^;eiieral    Webbir,  CB., 

B.E. 
Mr.  J.  W.  WiUoo,  M.I.C.B. 


H.M.  i'o*tOmc<v 

L.B.  and  S.C.    R«ul«*y 


^.r/■ 


AwAkDa. 
Difimnm  vf  ffmamr. 

National  Telephono  ('ompany. 
Com-   Exobanfa  Totexrapli  Company. 
Crossloy  RroL 
Swinburiio,  J.,  and  Co. 
Willunssad  Itobirison. 


nnd   D.  Iluilway  Coni|iany, 
1..  iinii  N.W.  ftuilwiiy  Coin|iaiiy. 

lUplvnia  0)  lltntour  anJ  (hM  Medal  (Bight-*  Au-'iTill 


CrompUtn  anil  Co. 
Johason  and  Phillips. 
Sioiuens  Bros,  and  Co. 


Brush    Electrical     Eii^^ineerint; 

Company. 
Rdinoii  and  Swnn  Eloclric  l>i|{bl 
C-ompaoy. 

<ht>i  Mvtat. 

Henley's.    W.    T.,   Telegraphic 

Works  Company. 
iMxtg,    WhorUin,    and     Down 


Coxet«r  and  Son, 
Llavcy,  Paxmaii.  and  Co. 
EaaMii  and  Ander«on. 
Elootric  Conslruction   Corpora- 
tion. 
Gloctricol  I'owor  Storage  Co. 
ti  lover,  W.  T.,  and  Co. 


ConstructlOin  SyndJoale. 
Nulder  Bio<L  and  Cou 
Bojtby  and  Fanner. 
White,  J. 
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fHher  Molal. 


AcDM  Eteotric  Comukuy. 

And«naa.  R..  ud  Co, 

AndMW,  J.  E  H. 

Androm,  J.  D.  t'.,  &nil  Co. 

Areurtronic'a  (iUw  C^taptMy. 

B4rcUy  «od  Son. 

Bashui  knd  Proad. 

BrlatbLL. 

BritMioU  Rubber  ukI  Kanpla- 

liooa  OMiiWuijr- 
Britiiti  Gm  £n(ioe  Compaoi'. 
British  StoM  Hid  Marble  Com' 

pany. 
BrairMtj  Lindlar,  uid  Co. 
C«mpb«ll  Gu  EnrlMCoRi[Unr. 
('hubb  uid  Son. 
OoMolldAMd    Telo|>hooe  Cotit' 

ytBay. 
l>avia  and  Timmina. 
Dty  atul  Co.  (Bath). 
DMibuid  <^ 
Dlch,  Kerr,  and  Co. 
Bdlioa  MuiolaotarioK  Coni|mny 
BpaUbi  AccamuLitor  romiMiny, 
FomaU,  Llnltad. 
FMdiag;  and  PUlc 


Fowler.  VVartntf  Ceblo  ('rom)inn)'. 

(lenonl  EWlno  Compuny. 

OiloB,  F.,  unit  Co, 

Crovw,  W. 

(irolh,  L.  A. 

Onlch«t    Eloctcic     Ligbt    nnd 

Power  Campeoy. 
Htunmer,  W.  J. 
Joel,  H,  P..  and  Co. 
lAinC.  WliMioD.uid  Down. 
Lloyu  Kiid  Lloj'ii. 
Londot)  Metal  111  r|{ical  ('i>ni|iany, 
Moiaoa  and  Mitchell, 
Oalcr  nnd  Co. 

Ranhlclsti  I'hippK  end  Unwioii. 
KiobardFW'ro*. 
RlahMde.  F.  M. 
Scott,  Ronald  A, 
Shirley  and  Co. 
Trent  Cion  Engine  CoiiiTWtiy. 
\V»rb>-.J.  L. 
Wayirooil  uid  Co. 
W«IU  Broa. 

WwMro  Electric  CcmiMuiy. 
W«ymw»oh  BatUiry  Syndicate. 
Woodhouae  and  Ramoo. 


Brvut  MtdmL 


Allaop  and  Oo. 

Andtn  Elliot    aad    Chotham- 

8trod& 
AppletoD,  Borbey,  and  Wiiliam- 

aoB. 
Archer  Pipe  Cooipnny. 
BeckM  and  Co. 
Bbhop.  \\.  J. 
BowToit,  U. 
Bomby  and  Son. 
OapilaJM  Qaa  EaKbe  Coai[)any. 
Cbarloawortk,  Kau,  and  ('«. 
Cdoiw,  R.  and  J. 
OgggOB  and  Co. 
DoroaB  and  Smith. 
SImMo  Stores,  Limited. 
Faraday  and  Sod. 
Ftowlar,  LaBoaat«r,  and  Co. 
Batttood,  W.  J. 
Bindley.  S.  S. 
Ilooklum.  TmrnJoy,  aad  Co. 
Hooiacoualic     ftjlMiinK     Tube 

Company. 
InMraational  Etootrio  Company. 
Jmmar,  T. 
JoBniiiKe,  G. 
Jooaa,  A. 


L«oomb«  and  Co. 

Lewie.  J. 

Lund  berg,  A.  f, 

Maiiuay  Eloclric  Li^hl  Syndi- 
cate. 

Mayer,  H. 

Mining  and  (icnorol  Electric 
Lamp  Comiiiuiy. 

KHpior  and  Simi. 

Vewtioii,  F,  M. 

Riedel,  J 

Roberta.  Adlanl,  and  Co. 

RopOT'a  Eleotricol  Eii[,'ineer{nK 
Company. 

Smith,  Samuel,  and  Son. 

Spanoor,  Edward,  and  Co. 

Speooar,  J. 

SMfnnann.U. 

Taylor  and  Tucker. 

Teie^aph  MnnufacturiiiK  Coui- 
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Wfl  have  auitted  at  a  good  many  eeremonie*  aiut  inaugii- 
ralioiw  in  our  time,  but  Mldota,  perhaps,  never  before  have 
w«  had  experience  of  uich  a  unioue  aad  bnlliatit  inaugural 
eerenony  ae  that  which  waa  held  late  al  Dight,  or  rather 
Mrty  in  the  morotng,  a  week  af:o  at  the  IMxUh  ChronUU 
offieea  in  Whitefmra-street.  In  the  Rnl  place,  us  hour  of 
tha  inritation — "  mtdnieht  to  4  a.m."  — ii  rather  uncanny  to 
anyone  but  a  ■*  high  aocicty  "  pcnionnge.  an  uetor,  ora  news- 
|»pcr  man  (an<l  of  all  three  there  were  abundance,  too, 
crowdinK  at  tbt>  (unction)  and  tbc  Ecnenil  interMt  of  the 
exhibition — for  it  was  oue— of  the  mighty  machinery 
turning  out  newejnjiers  by  the  thousands  and  tens  of 
thooaanda  at  the  rate  of  20,000  each  an  hour,  beside  the 
•pectal  int«r«st  of  the  complete  insullation  of  electiic  li(;ht 
ill  every  corner — all  thit,  oommin|;led  with  the  brilliant 
■caneof  moTing  Sgant  and  familiar  distinguished  faces, 
aude  a  eoene  it  is  not  easy  to  forget,  and  one  which  our 
readen  may  perbapa  like  to  partake  of  in  fancy  in  print  for 
a  few  momenta.  We  will  liratgive  a  general  ideu  of  the 
scope  of  the  busiiwuea  here  involved  before  describing  the 
(unction  we  wore  to  witneas.  TlieM  oonaist  of  the  printing 
and  DuUisbiag  of  UcjJtt  Ntvt  and  tbe  Datiy  Ctinmidt, 
togetBtr  with  the  papermaking  bvainev  at  Hitiin^bourne, 
the  whole  eon  prised  under  the  title,  Edward  Lloyd,  Limited. 
No  weekly  newspaper,  perhape,  is  ))eUer  known  or  more 
widely  reibd  than  LtmiJ's  IFtdi!/  iVru^oprr,  a  |o«inial  that 
hM  *  eirciUatiOD  of  orer  Ibree  quariere  of  a  million  a 
weak,  and  is  ettll  growing.  It  is  known  in  all  parts 
of  the  civjiitod  and  uncivilised  worM,  and  is  a  sort  of 
Ncegnbed  medium   of   int«rerHir*e    throughout    Impeiiiil 


Britain,  between  home  and  tbe  colonies.  TbU  paper  fe  i 
printed  on  lloe  rotary  tuinling  machines  on  toe  Mae 
premiaes  as  those  of  tho  Diuli/  Chranuie.  This  latter  newit- 
paper,  one  which  is  rapidly  tAkins  an  advanced  place 
among«l  the  large  dailies  of  London,  nne  a  daily  circulation 
of  over  100,000,  and  is,  we  must  acknowledge,  one  of  the 
brightest  and  most  interesting  of  the  morning  p&iiers.  Tbe 
actual  papor,  ro(|uired  by  tons  and  tons  at  a  time,  (or  ibeM 
journau  u  made  by  McMra,  Lloyd  at  their  paper  mills  at 
■Sittingbnumo,  which  have  also  hieen  fitted  up  wibb  eleetrioJ 
light. 

Ab  it  is  not  often,  perhaps,  that  our  readeca  luTe 
op[H>rtunity  of  assisting  at  the  production  of  the  pa): 
which  they  buy  so  easily  for  a  peony  at  the  sta.Ua  In  the' 
morning,  ax  tbey  have  never  gone  through  tbe  proceu  so 
heniitiEully  timeil  'ind  organised,  wi^  tuir  nerves  of  tele- 
graph wircit  Kti'4:tcbing  to  the  farthemoet  comore  of  the 
earth,  cnnstantly  (ceding  tbe  )>rinttiig  machines — they  may 
like,  before  attending  to  the  electric  light,  to  look  on,  asdid  ' 
tbe  Nisitore,  at  the  whole  process  from  stan  to  Gniah.  ■ 

Keceiving  the  visitors  at  midnight  in  a  large  alorerooat* 
fitted  for  the  nonce  with  rod  carpet  and  baating,  and 
daintily  decorated  with  palm  leaves  nod  flowers,  ia  Mr. 
Prank  Lloyd,  the  )>resent  head  of  this  great  basineas,  We 
notice  M.P,'s,  authors,  leading  civil  and  btuiaess  men. 
dmmatiiit^  artiste,  un<l  editors.  Among  them  are  to  be  noM 
Mr.  Dibbs  (fresh  from  Australia),  Sir  A.  BolHtt,  Mr. 
Causton,  M-P.,  Sir  J,  Cricbton  ftowue,  Colonel  Qorii 
Douglas,  Mr.  Y.ites  Thomj»on,  Dr.  Lennox  Browne,  Mr!^ 
Syme  (editor  of  the  M'-ibmime  A'je),  Mr.Toolo,  Sir  Au;:usUii 
Harris,  Sir  Somers  Vine,  Colonel  Byng,  Mr.  F.  C.  Gould, 
and  Sir  Fiederick  jVbel.  All  I'leet'Street,  broadly  Bpoaldaft 
was  prtuont — a  vuritalilo  iuatttute  of  journalista  ;  and  tbs 
black-coated  crowd  wandering  at  dead  of  night  amongst  (te 
rattle  of  machinery  and  the  glare  of  the  composing-room, 
made  a  curious  contrast. 

That  quiet  young  man  in  short  brown  oo«t,  ehsttioc 
unconcernedly  to  the  visitors,  is  Mr.  Mamingham,  one  « 
the  best  known  and  most  influential  of  London  joumalisU 
We  will  follow  him,  if  you  please,  as  he  alips  awaf 
(or  a  moment  u[Mtairft,  about  half-past  one,  into  the  quiM 
sanctum.  A  telegraph  foiu  is  rapidly  j)eruscd,  a  note 
rapidly  penned,  a  proof  glanced  through,  and  a  few  corret- 
tJoiiB  made,  and  tho  cdttOi'N  work  is  finished  (or  tbe  night 
We  go  up  to  the  coiupo^itig-room  ;  we  see  tho  eager  anny 
of  vbirt-sleeved  men,  bonding  this  way  and  tlut  orer  tbiir 
casea  of  tyiie^tbo  message  llies  into  lead  type,  line  hy  Ua«, 
and  balf-a-ilo/.en  men  clap  their  "takes"  togetlier;  iliapulUd 
in  ]>roof,  read,  corrected,  and  dropped  into  {ilace  in  a  bugs 
iron  frame,  whore  columns  more  are  ready  for  this  last  wonL 
and  before  one  can  realise  it,  the  type  is  knocked  level, 
screwed  up,  and  is  sinking  down  tbe  lift  to  the  fouadn. 
Here,  indeed,  is  a  busy,  and  withal  a  hot,  scene.  All  are  wait- 
ing like  acrobats  for  the  performance.  The  ovens  glow  with 
heat,  the  lead  is  melted  and  quivering  in  the  foundry.  T%l 
men  seize  tbe  fiat  "  forme '  of  set  up  lead  type,  dean 
it  vigorously  ;  then  a  thick  sheet  of  pajiier  maeh*''  is  tbrown 
on  top,  and  wback,  whack,  a  stifT  brush  struck  all  over  il, 
makes  tbe  impress  of  the  face  of  the  type  on  the  soft  thkk 
paper  sheet.  It  is  rolled,  a  sheet  of  brown  jnper  is  npidiT 
pasted  at  back ;  the  matrix  thus  formed  is  torn  oil  aaa 
dashed  into  an  oven  to  dry.  The  leadfoundor  stirs  aphis 
melted  met«l  and  tho  men  range  themselves  iu  file  for  th* 
laat  effort.  Out  comes  tbe  paper  msttix  and  is  ramdly 
adjusted  in  a  semicircular  iron  case :  the  press  cotaee  oe«e 
u[>on  it,  the  back  of  the  hollow  casliug-box  is  bcot^lB 
sharply  down  u|>on  this  and  screwed  up  with  a  jerk,  and 
tho  whole  ia  stood  on  end  to  receive  the  lead.  Two  swarthy 
(oundors  niih  up  with  their  double-handed  pot  of  lesiL 
and  in  it  goes ;  n  jork  to  settle  it,  a  bloat  o(  cold  air,  sh 
tho  case  is  opened  nnd  tho  semicircular  stereoty^w  ia  Uftsd 
out,  the  maiiix  detached  to  servo  for  another  and  yet  twv 
or  more  other  stereos.  The  stereo  itself  is  cut  ofl'  to  shape 
with  lightning  speed,  its  edges  and  inside  trimmed,  bitasn 
cut  out  by  men  whose  chisola  seem  to  Hy  daiigeroualy  assr 
each  other'*  eyes.  In  a  minute  or  two,  certaitily  under  Bn 
minutes  of  tho  surt,  tbe  stereo  is  »ont  down  by  lift  to  ths 
printing -room. 

Wo  run  <lown  just  in  time  to  see  the  last  act.  Tbehofs 
[irinting    machine    is  Hiin-ounde<l  by    attenduiite  and  as 
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ezpectaDt  crowd.  The  long  wide  atrip  of  paper  is  already 
adjusted  through  the  straps  and  rolls,  the  engineer  standing 
with  his  hand  on  the  lever.      The  stereo  is  lifted,  shot  into 

[ilace  OQ  the  roll,  screwed  up— and  the  press  is  ready.  The 
ever  is  turned  and  the  machine  begines  slowly,  slowly  at 
first,  rapidly  increasing  in  speed  till  a  deadly  rattle  and 
screech  in  the  air  prevents  even  shouting  from  being  heard. 
The  huge  roll  of  paper  at  the  back  spins  round,  rushes  in  a 
grey  streak  up,  down,  and  through  the  rolls ;  and  at  the 
other  side,  upon  a  revolving  receiving  band,  come  rushing 
out  almost  like  grain  from  a  sack,  sneavea  and  sheaves  of 
Daily  Chronicles,  printed,  extra  sheet  inserted  and  gummed, 
and  ail  folded  ready  for  sale.  They  come  tumbiing  out, 
amidst  the  incessant  din,  in  heaps  and  heaps,  ready 
counted  into  quires  of  26 — the  salesman's  two  dozen — and 
the  busy  hands  lift  them  off,  stack  them,  tie  them  up,  and 
take  them  into  the  publishing-room,  where  W.  H.  Smith 
and  Son's  waggon  is  waiting  for  the  delivery.  With 
freshly-printed  copies  in  hand,  the  visitors  emerge  from  the 
brilliantly  lighted,  screeching  machine-room  into  the  fresh 
air,   where  the    cold  grey  of  morning  already  gives  a 


The  boiler  used  at  present  is  the  aame  used  for  the 
engines  which  drive  the  minting  machines,  one  of  the  two 
being  generally  found  sufficient  for  the  whole  of  the  work, 
except  an  Friday  nights,  when  UoySs  fFeddy  Ntm  and  the 
Daily  Chronicle  are  both  being  printed,  and  iha  two  sett  of 
engines  and  boilers  have  then  to  be  used.  They  work  at 
fiOlh.  steam  pressure. 

The  power  is  supplied  by  two  Invincible  engines,  made 
by  Messrs.  John  and  Henry  Gwynne,  of  the  Hammersmith 
Iron  Works.  They  have  cylinders  13^in.  diameter  by 
lOin.  stroke,  and  run  at  300  revolutions  per  minute.  The 
engines  exhaust  into  the  general  superheater ;  they  are 
fitted  witli  special  lubricating  arrangements  for  continuous 
running. 

The  current  for  lighting  these  extenaive  premisea  is 
generated  by  two  four-pole  compound  Fhcenix  dynamos, 
built  by  Messrs.  Paterson  and  Cooper.  These  machines  are 
mounted  on  the  same  bed-plate  as  the  engines,  and  the 
armature  shaft  is  coupled  direct  to  the  crankshaft  of  the 
engine.  The  whole  arrangement  forms  one  of  the  most 
compact   plants  of  the  size  in  existence,  measuring  only 


Fia,  1.— Comlifciad  Fhmilx  Dtduoo  uid  Xnglns  [or  ligtiung  Uoifdi  Seta  ind  the  DaQy  Chrontcit  OlBn*. 


ghostly  clearness  to  the  deserted  streets.  Such  is  the  pro- 
cess of  production  of  a  daily  paper  ;  and  of  all  the  printing 
establishments  with  which  Fleynstreet  abounds,  that  of 
'  Messrs.  Lloyd  now  stands  very  nearly,  if  not  quite  at  the 
head.        rf.jj^  Electric  Light  Installation. 

The  pretrhes  of  Messrs.  Edward  Lloyd,  Limited,  are 
very  scattered,  being  situated  partly  in  each  of  the  follow- 
ing streets :  The  advertising  office  for  the  Chronidt  is  at 
80,  SOa,  and  81,  Fleetatreet,  this  being  quite  separated 
from  the  other  portions  of  the  buildings,  and  is  the  most 
distant  point  frsm  the  dynamos.  As  to  the  main  portion 
of  the  building,  it  extends  from  Salisbury -square  on  the 
east  to  Whitefriars-street  on  the  west,  and  for  a  small 
portionatNo.  72  it  fronts  Fleet-street  on  the  north,  the  base- 
ment being  excavated  under  the  intervening  courts — vis.. 
Angle-court  and  Hanging  Sword-alley. 

The  electric  light  engine-room  is  situated  in  the  base- 
ment of  the  building  fronting  Whitefriars-street,  being 
part  of  the  DaUy  Chronicle  machine  room,  from  which  it  is 
partitioned  ofiT  with  a  brick  and  glass  partition.  The  size 
of  the  engine-room  is  21ft.  by  10ft,  wide. 


6ft.  lin.  over  all  in  length,  and  the  broadest  part  of  the 
arrangement — viz.,  the  magnet  ring — being  only  4ft.  lOin., 
and  the  total  height  of  the  engine  being  9ft.  Sin.  The  four 
magnet  coils  are  mounted  on  a  cast-iron  hexagonal  ring ; 
they  are  wound  on  brass  bobbins  which  are  slipped  over 
the  pole-pieces,  these  latter  being  bolted  to  the  ring.  The 
armature  is  of  the  Gramme  ring  type.  The  output  of  each 
machine  is  240  amperes  at  105  volts  when  running  at  300 
revolutions  per  minute.  The  eight  brushes  are  mounted  in 
pairs  on  spindles  attached  to  a  circular  rocker,  enabling 
both  pairs  to  be  adjusted  at  the  same  time.  Thj^nishes 
are  made  of  copper  gauze,  and  the  dynamos  run  without 
the  least  spark. 

The  arrangement  of  the  plant  is  shown  in  the  drawing. 
Fig.  1,  the  two  engines,  which  are  right  and  left  handed, 
being  placed  together  in  the  centre  of  the  room  and  the  two 
dynamoi  towards  the  outside ;  t^e  switchboard  is  placed  at 
one  end. 

The  switchboard  consists  of  an  enamelled  slate  tablet  6ft. 
long  by  2ft.  6tn.  high,  mounted  in  a  polished  teak  frame. 
This  board  carries  the  eight  circuit  switches  for  controlling 
the  lights,  with  double-pole  fuses  to  each  circuit,  and  also 
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th«  {)oubI»-pot«  Bvtbebea  and  fuws  for  tlie  dynamos  and 
the  iiulruBUBts.  Tbs  distributing  snitchee  coiiBist  of  two- 
way  spring  lenr  iwitobea  bj  means  of  which  any  circuit 
can  be  twitcbed  from  one  macbtne  to  tbe  other  with  hardly 
a  |>ercq>tlble  flicker  in  the  light ;  over  each  of  these 
switches  is  placed  a  pilot  lijrbt  nin  from  the  particular 
drcuit  which  it  conlro1»,  to  that  thu  trnpnocrin  charge  can 
•ee  exactly  what  circuits  arc  on,  and  if  tbcy  all  right  nt  » 
ghne«.  Each  dvnano  h  provided  with  a  double-pole 
nriteh,  double- pole  fuses,  and  an  ammeter.  One  voltmeter 
it  lixed  with  a  two-way  switch,  bo  as  to  enable  tbe  readings 
to  be  taken  from  either  machines. 

The  instramente  are  of  the  Pbrenix  daad-beat  eleclro- 
BULf^netic  tyjie,  they  bave  6in.  dials  and  are  direct  reading 
reroeettvely  to  3&0  amperes,  and  the  voltmeter  to  1 10  volte. 

Tlie  mains  from  the  dynamos  are  carried  underground, 
and  at  the  back  of  the  board  is  a  space  of  Slit.,  so  Uial  the 
Gooneotions  can  bo  easily  got  nt  if  neeOdSary?  The  connec- 
tions at  the  back  of  tbe  board  are  made  by  means  of  copper 
■tiip*. 

The  current  ia  divided  over  tbe  eight  circuita  as  follows : 
(l)CArw]v-/eeontpoun|[-rooini;  {2)ChrmUlfoSicea  \(i)Uoyd'i 
offices  ;  (4)  U^s maobine-room  ;  (S)  export  and  stationery 
de|iartmenl :  (6)  Fleet-street  ad  vartia  in;;  otlices;  (7)  C'knmiue 
machine  and  enfcfDo  rooms ;  (8)  fM)</d'.\  conipotJng'rooma. 

Tkt  " ClnvHuh  "  CompomiiffTWm  i»  situated  on  the  top 
(tliird)  floor  of  the  buitiling  in  Whitefriars  atreet,  in  tbe 
basement  of  which  is  the  engine-room.  The  mains  run 
(rem  tbe  swiichboani  iit>  an  air  shaft  into  the  centre  of  the 
room,  where  they  diviile  into  four  binncb  circuits,  each 
protected  by  two  single-pole  fuses  ;  these  circuits  run  rigbt 
and  left  along  the  Bidea  of  tbe  room,  from  which  five-light 
brancbea  are  taken,  each  again  protected  by  two  single-pole 
(luas.  Tbe  fittings  over  eaeb  composing  fi-ame  consist  of 
porcelain  ceiling  rose,  with  fuse,  glaxed  cotton  cord,  with 
EdisonSwaii  bayonet-joint  key  socket-faolden,  and  a 
Bpeeially  made  enamelled  iron  thuric,  coniitriicted  ho  a*  to 
tarow  tJts  whole  of  tbe  light  into  tbe  frameo,  and  to  keep 
it  ofT  tbe  eyee  of  the  compositors.  The  total  number  of 
lamps  on  this  circuit  ia  1G7  Ifi-cp.  lamps. 

The  "  Clirimif]/ "  O^fi  comprise  the  ground,  first,  and 
saeond  floors  of  tbe  Wbitefrtara-atreet  building,  including 
the  editorial  department,  writers'  and  reporters'  rooms, 
stereo^room,  lojier  reel  room,  and  publishing  offices,  and 
also  five  CiO-o.p.  lamps  in  the  street,  four  of  them  being 
fixed  in  "  bulkhead  "  fittings  against  the  wall,  and  the 
other,  00-c.p.  lamp,  being  fixed  in  the  lantern  ovei-  the 
door.  The  total  of  tamps  in  tbe  ChronitU  offices 
amounu  to: 

Ifr&p.  lamp* 139 

>2-e.p.  lamps , 3 

U-Ap.  lanpa S 

The  fittings  in  tbe  above  de|)artment  eonsiet  cbieSy  of 
pendanta,  those  In  tbe  wnters',  reporters',  reelroom,  and 
tavatohee,  piibliabing  olEcea,  and  passages  bave  ojial 
shades ;  tbe  editorial  suiicue  gilt  three-light  ceiling 
Gttion  with  oiwletccnt  frill  shades ;  while  the  [aitaageii 
bare  larea  iced  abadoc.  The  editora'  rooms  and  ofTicvs  hiivo 
cantra  thrse-ligbt  elcctroliera  and  pendants  roniul  the  siiles 
am)  over  the  desks,  with  one  or  two  table  slAndards  in  each 
room.  The  ceilings  being  all  iron  and  concrete,  and  newly 
decorated  with  oinamenlat  oornicea,  rather  a  novel  arrange- 
ment of  wiring  waa  introduced  :  tbe  eating  was  run  round 
the  rooms  under  the  cornice,  and  ceiliiig  rotes  were  fixed 
on  it.  from  which  Hexibte  ooird*  were  carried  through 
Gountenreigbta  over  pullovs  fixe<l  where  tbe  lights  were 
required,  as  sbown  in  the  Mketch,  Fig.  2. 

"ifojsTs"  Officf,—Difi  circuit  for  W^y/'*  office  includes 
tlia  wbole  of  the  buildings  in  Salisbury -Mjuare  excepting 
tfaa  baeenent.  In  the  i>rivate  offices,  etc.,  three-light  brass 
OmUBOntal  electroltera  are  bxed,  and  in  tbe  other  partf  of 
tbe  building  iiUin  opal  thade  pendanta  are  used.  Tbe 
aaiiM  from  the  twitchtioard  mn  up  the  air  shaft  and 
aerota  Hamcing  Sword  alley  in  a  special  covered-in  box  on 
inauhkton,  with  seventt  other  ciicuits.  There  are  SO  16-c.p. 
lamjis  on  tJiia  circuit,  besMlet  a  lOOc.p.  and  a  200-o.pi.  lamp 
in  AngleoourL  Tbe  IOO<.p.  lamp  is  fixed  in  tbe  uiiteni 
at  Lba  entrance  of  tbe  court,  and  the  200<.|1l  lamp  tt  fitted 
in  an  wiaaallad  iron  shade,  ami  siisi>ended  in  the  centre  of 
■Vaooort 


"  Lloyd't "  MiuMiu-romn. — This  circuit  includes  the  wbola 
of  tbe  various  basements  to  tbe  east  of  ilanging  Sword- 
alley — viz.,  the  basements  of  12  and  13,  Salttbui^  sqnaie. 
and  of  from  2  to  13,  Crown-court,  including  the  excavat«d 
|iortion  under  the  court  itself.  Th«  fittings  on  tbia  circuit 
!ire  mosdydlfaerwhitcopalorennnicllrd  imnxhade  pendanla, 
with  the  exception  of  those  lamps  fixed  on  tbe  machines 
themselves.  These  latter  lights  constitute  one  of  tlio  chief 
features  in  connection  with  the  installation,  A  difficulty 
waa  at  first  experienced  on  account  of  the  very  rapid  vibra- 
tions of  the  machines,  which  rendered  tbe  ordinary  bayonet 


nil,  I.- counUnnlthi  Panduit  st  Iha  Ballg  On'OmieU. 

joint  kmpholders  useless,  as  the  lamps  are  found  to  ' 
olT  at  tbe  colkr  after  a  few  hours'  run.  Tbia  was  got  i 
by  a  special  foim  of  holder, a* ehown  in  the  skct^^b.  Fig.X 
the  object  being  to  support  the  lamp  from  tho  bulb  ittett, 
and  quite  apart  from  the  connections,  and  to  attach  tbe 
lamp  to  the  circuit  by  means  of  a  flexible  cord.  Referring 
to  tbe  sketch,  it  will  be  noticed  that  tho  light  frame 
composed  of  No,  10  B,W,G.  brass  wire  is  screwed  totba 
frame  of  tbe  machine  at  A  A ;  to  insert  the  lamp,  tbe 
Nup|iorting  ring,  B  B,  is  pressed  back  against  the  eprin 
S  S,  nnd  the  point  of  the  lamp  inserted  in  the  hole,  C. ' 
ring,  Tt  B,  being  then  allowed  to  come  over  tbe  oeek 
the  InrnjiL  We  might  mention  that  loop  lampa  wore 
tried,  but  they  were  found  to  burn  through  at  the  mope  on 
account  of  tbe  vibiiitioua  causing  sparking  at   the  contact 


^ 


Via.  I.-Spedal  ntlluit  tut  rrinUns  Uuihln*  '"-ft 

It  is,  of  course,  obvious  that  it  would  not  do  to  risk  a  tamp 
breaking  ofl  and  falling  into  the  machine  and  paHup 
stopping  the  printing  for  the  time.  Each  machine  is  fiuvl 
with  eight  lamps  as  described  above,  besidea  having  « 
0|N>]  shade  pendants  over  it  and  u  portable  lamp  anil  i 
connection  for  tbe  pLir|ioae  of  getting  to  tbe  shAfting, 
underground  ;  tbe  two  switches,  one  for  the  machine  ■ 
one  for  the  [lendanta,  and  the  plug  ant  in  moat  catoa  fit**^ 
into  a  box  and  let  flunb  into  the  wall,  so  as  to  be  safe  from 
breakage.  There  are  110  1 6-c  p,  lampa  fitted  on  this  oitxuit 
in  all.  including  those  fixed  in  the  new  engine-room.  Tba 
maitis  from  the  switchboard  run  through  tbe  /faili/  CknmHi 
machine-room  and  along  the  puaajie  under  Haiij^ng  Sword- 
alley  into  Llo^'i  machineroora. 

Ezpori  twd Stationery  JJrparlmcnl.—Tiiit  circuit  comjirises 
tbe  ground,  first,  second,  thini,  fourth,  and  fifth  floon  oi 
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73,  Kleet-slrMt ;  the  Gnt,  leoond,  thin],  anil  part  of  the 
gmiind  lloor  of  iho  block  on  the  eottem  aide  of  Crown- 
court,  and  on  tho  vresbern  side  the  exjiort  stores  aiid  ofBcM 
on  the  li»t  and  second  floors.  Tb«e  lights  have  mostly 
enamelled  iron  or  opal  shade  pendants,  with  adjustable 
countervd^bt  pendants  In  the  oCRcei,  and  in  tb^  |)nvutu 
ofKcoB  poitabte  table  lamue  are  fitted.  The  muitiA  run  into 
the  main  building  from  the  two  tides  o(  Crown  court,  and 
then  through  thu  |iiL«it»go  under  Hanging  Sword  alley  to 
the  avntcbboaid.  Tho  total  number  of  lighte  on  this 
circuit  is  96  16-c.p.  lamps. 

FUtttlrefl  A<i€triising  Ojfiw,  80,  80a,  and  81,  Fleet 
street,  are  included  in  this  circuit,  this  portion  of  the 
promises  bein[;  <iuit«  separated  from  the  rest  oi  the  works. 
This  necessitated  the  empluyment  of  overhead  mains ;  they 
run  from  the  swjtuh)>oard,  up  the  shafts  and  over  the  rno(» 
lor  a  diaUnce  of  about  200  yards.  At;d  ihon  dropdown  into 
the  offices  at  the  back.  Thoio  mains  nin  direct  to  an  eight- 
circuit  distributing-board,  comisling  of  an  enauolled  sktc 
tablet  mounted  in  a  polished  t«ak  c^e  with  f^la^  front, 
oontAining  eight  sffitchea  and  double-pole  fuses :  the  main 
"OlSeo  is  divided  into  eeven  circoite,  and  the  eighth  is  used 
for  the  clock.  There  are  iS  16'cp.  lamps  over  the  desks 
in  the  main  office,  consisting  of  pendants  with  ground- 
glass  frills  over  the  counters  and  centre  desks,  and  jointed 
brackets  on  the  wall  for  the  side  dusks  ;  in  the  basement 
there  are  eight  16'C.p  Itghu,  the  fittings  being  opal  shades. 
In  the  windows  there  arc  20  SS-cu  lamps,  plain  jiondants 
with  ground  frill  ahndca,  and  in  the  (see  of  the  clock,  looking 
up  Fleet-ttreet,  there  are  six  32-c.p.  lamps.  Tho  advan- 
tage o(  having  tho  electric  tight  here  has  been  already 
found  out,  as  with  gas,  in  the  old  reyitiw,  the  face  required 
cleaning  at  least  once  or  twice  a  week,  while  now  it  will  go 
on  (or  months  without  attention. 

if'Af.  "ChitmUle"  Machineivom. — This  circuit  complines 
tho  whole  of  the  Whiiefriars-street  building,  including  the 
electric  light  cuL'ine-room,  main  eiiginerooni,  and  boiler- 
room.  Tho  liltinga  are  the  same  as  described  for  U-iii<i's 
machine-room.  The  total  number  of  \nm\a  fixed  here  is 
113  IG-c.i),  lamps. 

"  IJoi/d'i "  Compo^ing-roont.  <//■. — In  thiacircult  is  included 
the  oomjiosing-room  proper  and  the  editorial  offices.  Tho 
fittings  in  tlie  composing-roum  are  the  same  ss  arc  used 
in  the  Cluviiicle  composing-room,  and  those  in  the  editorial 
oHices  consist  of  three-light  electi-oliers  in  die  centre,  with 
portable  table  lamps  and  plain  opal  shade  pendants  in  the 
paesages,  otc.     There  are  IQi  IGcp.  lamps  on  this  circuit. 

Both  engines  and  dynamos  are  always  kept  i-oudy  for 
running,  although  it  is  only  found  neoeasary  ft  nin  one  all 
the  week  except  during  the  heavy  work  on  Friday  night, 
when  the  second  machine  is  surted  and  some  of  tho 
circuits  are  switched  on  it  One  engine  and  dynamo  is 
kept  always  running  night  and  day. 

The  total  number  of  lamps  in  tho  whole  installation  at 
Mdifara.  T^iloyd's  is  848  16-cji.,  23  32c.p.,  five  50c.p,,  one 
100,  and  one  of  200^p.  The  work  of  superintendence 
and  of  designing  and  carrying  out  the  deuils  of  this 
interesting  instaUatioa  has  been  in  the  bands  of  Mr. 
E.  George  Tidd,  superintending  enginner  to  Messrs. 
l*aterson  and  Cooper,  aiul    the    lirm    ilesorve  the   very 

Createst  credit  for  the  ailminiblo  way  in  which    it   has 
een  carried  out. 


LABNE  CENTRAL  STATION. 

Before  than  linee  are  read  this  statjon  will  be  running. 
As  OUT  readecB  are  aware,  the  work  was  undertaken  and 


by  ft 

ten  ai 


The  buildings,  which  ai-e  <iuite  an  addition  to  the  archi- 
tecture of  the  town,  are  enbUADbiaUy  built  with  good  hard 
black  atone  of  the  neighboorhood  and  slatwi  with  native 
■litM.  The  dreHings  of  tho  doors  and  windows  are  of  rod 
briek,  and  giro  a  very  neat  appearance  to  tho  buildings, 
which  consist  of  an  engine-house  Htu  by  30fi.  by  15ft.,  a 
boiler-house  SCft.  by  30fl.  by  15ft..  and  a  coal-shed  to  con- 
tain 30  tons  of  coal.  The  chimney,  which  is  squaro.  is 
jft.  Cin.  inside,  and  is  60ft.  high.  Itouud  the  engine-room 
is  a  stained  and  varnished  match-boarded  dado,  (ft.  high, 
,  finished  with  bold  capping.    The  walls  abore  HuA  height 


are  cemunt  finished,  giving  a  bandsome  and  elTective  finish 
to  the  room.  The  vmole  of  Uie  buildings,  boiler  settings, 
and  concrete  engine  bods  have  been  earned  out  by  Mr.  A. 
Uremner,  tho  contractors'  architect.  The  following  describes 
the  equipment  of  the  station  : 

The  boiler-house  contains  two  Cornish  tKiilers  by  Messrs. 
Penman  and  Co.,  of  Glasgow.  The  working  pressure  is 
^0\\}.  ]ier  square  inob.  The  plittes  are  of  the  best  mild 
steel,  the  diumotur  of  sholl  is  f>ft.  6in.  The  total  length  ol 
boiler  is  20[t;  the  itboH  plates  are  Jin.  thick,  and  are  in  one 
plate  in  circumference,  thus  removing  the  longitudinal 
seams  from  the  brickwork,  as  well  as  placing  thorn  out  of 
the  water  spaea ;  the  end  plates  are  Jin.  thick.  There  are 
three  Galloway  tubes  in  each  boiler. 

Tho  engines,  which  are  made  by  Messrs.  Combe,  Harbour, 
and  Combe,  Limitcl,  liellaet,  are  of  the  single-cylinder 
condensing  type.  The  cyliiidem  are  ISin.  dbmeter  by 
24in,  stroke,  and  aie  fitted  with  Corliss  valves.  The  steam- 
valves  are  fitted  with  a  simple  and  efficient  trip  gear  of 
Messrs.  Combe,  Itarbour,  and  Combe's  own  design.  This 
trip  gear  is  very  easy  of  control,  and  entirety  under  tho 
command  of  the  engine  driver,  who  can  disconnect  it  at  a 
moment's  notice.  It  is  regulated  by  mea'is  of  a  high  spood 
governor,  which  is  fitted  with  a  knock-off  gear,  by  means 
of  which  the  supply  of  steam  is  entirely  cut  oiT  from  the 
cylinder,  in  case  the  speed  increasoa  or  decreases  beyond 
certain  limits.  The  air  pumps  are  vertical,  of  short 
stroke,  and  actuated  from  the  cross- heail  centre  by 
means  of  links  ami  rockir.g  levers.  The  frames  are  of 
strong  box  girder  section,  with  target  ends,  iLgainst  which 
tho  cylinders  are  bolted,  thus  leaving  them  free  to  expand 
and  contract  in  the  direction  of  their  length.  The  cranks 
and  shafts  are  turned  out  of  solid  steel  forgings,  ind  tho 
cranki>in,  crank-shaft,  slides,  and  other  bearings  are  all 
made  abnormally  large,  not  so  much  for  strength  as  to 
allow  large  wearitig  surfaces,  to  reduce  wear  and  tear  to  a 
minimum,  and  to  prevent  beating  up.  The  flywheels  are 
12ft.  in  diameter,  with  eight  grooves  for  jin.  ropes,  and 
will  nm  at  8i>  revolutions  per  minute,  and  thetr  weight  is 
three  tons.  Cotton  ropes  are  used  for  driving.  The 
polished  parts  of  the  engine,  with  the  exception  of  the 
crankshaft,  are  all  eloetro-nickol  plated  to  prevent  rust, 
and  the  whole  of  the  engines  are  of  noat  design  and  well 
finished. 

The  alternators  are  two  Mordey-Victoria  machines  of  35 
kilowatts,  running  at  900  revolutions  per  minute ;  orich 
alternator  is  excited  independently  by  means  of  an  exciter 
attached  to  the  end  of  the  alternator  shaft.  The  E.M.F.  is 
2,000  vollSL 

The  switchboard  i«  of  wood,  is  well  made,  and  is  Uft 
long  and  3ft.  6in.  high.  Tho  switches,  fuses,  etc.,  aie  all 
mounted  on  their  own  incombustible  bases,  and  the  volt 
and  amperemeters  are  on  bases  of  their  own,  standing 
above  the  top  of  the  switchboard. 

The  current  is  distribnted  by  two  pairs  of  high-tension 
mains,  ^',f  esble  in  lead,  made  by  the  Fowler-Waring  Cable 
Comfiany ;  one  circuit  is  1,700  yards  long,  and  has  five 
traniformerB,  three  of  4  e.h.p.  and  two  of  2  e.h,p.,  fixed  on 
imles  at  various  distances  along  the  circuit — the  three  4  h.p^ 
le«ling  one  pair  of  low-tension  malna  all  in  parallel,  the 
two3  n.p.  eacn  feeding  their  own  mains,  low  tension,  which 
is  100  volts.  The  other  pair  of  mains,  high  tension,  go 
from  the  station  direct  to  a  distributing  centrs  700  yards 
away,  and  feed  at  present  four  -l-b.p,  transformers,  but 
there  are  an  extra  pair  of  cables  provided  on  this  circuit, 
and  the  distributing  centre  is  built  to  contain  12  4-e.h.p. 
transformers;  the  four  4- h. p.  transformers  hero  feed  into 
a  low-tension  network  which  is  well  provided  with  double- 
pole  coptter  fuses.  These  fuses  are  placed  in  convenient 
[tlaces  for  re[Kiirs. 

The  tnuisfonnent  used  areof  twoM/.es,4e.b.p.and  3e.h,p., 
of  tho  Mordey- Victoria  lyiie,  and  will  work  the  three-wire 
system,  50  or  100  volte. 

I'be  whole  of  the  buildings  have  been  built  with  the 
intention  of  putting  down  another  ahernalor  and  engine. 

The  town  is  at  present  lighted  with  11  arcs  (Brockie- 
Pell),  which  are  very  steady,  and  50  incsndoscenta. 

The  whole  of  the  plant  (including  engines,  boilers,  and 
alternator*)  have  been  erected  und«t  iViti  »,-co^\vajwA»wi»' 
of  Mr.  W.  M.  Fmnm,  ttub  t,'iTQv»-^'i'^  \ii*Aw.x  <»^vwst- 
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TO    OORKSSPOHDSMTB. 

Aii  RigltU  lUttntd.  Sfxrdaria  and  Manager*  of  Cumpanm 
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Jt^  for  ««.  sd..  or  wmrt  far  Hmding  m..  ^  vblained.  priet  te. 


CYRUS  FIELD. 

The  news  from  America  as  to  the  health  of  Cyrtu 
Field  induces  us  to  call  attuuliou  to  this  remarkable 
mail.     He  is,  perhaps,  the  only  re[>reseiitalive  of 
those  pioneers  of  ocean  cable  finance  who  can  claim 
the  sympathy  of  two  worlds.     His  early  surround- 
ings cannot  enable  us  to  say  that  he  was  cradled  in 
the  lap  of  Iuxar>',  and  iu  bis  ktest  days  be  has  lost 
his  fortnne  through  the  speculative  dealings  of  bis 
son.     During  the  years  of  bis  early  and  maturo  man- 
hood Mr.  Cyrus  Field  looms  before  lu  as  a  giant  in 
initiating  enterprise,  iu  stemming  disaster,  and  in 
bringing  the  ciitcrpriso  to  a  succcs-sful  issue.     To 
Cyrus   Field,  more  than   to    any  man    liviug    or 
dead.    Atlantic    telegraphy   owes  its  sacceas.     He 
preached    submaiiue    telegraphy    much    as   I^oolh 
preaches  the  welfare  of  the  residuum.      He  con- 
vinced friends  and  enemies  as  to  the  possibilitieM  uf 
the  venture,  and   he  obtained  support  where  others 
said  "impossible."  A  more  consummate  master  iu  the 
art  of  plodding  onwards  through  evil  and  through 
good  report  cannot  be  named.     He  had  his  reward 
in  the  success  of  Atlantic  teleigraphy,  in  the  poM«B- 
siou  of  a  large  fortune,  in  the  honour  and  respect  of 
those    &om  whom    honour  is  valued.       That    hii 
fortune  is  gone  iu  due  to  no  fault  of  his — in  fact, 
it  adds  to  a  due  appreciation    of   the    man — fot 
the  loss  is  due  to  his  love  for,  and  his  trust  tu.  da 
Bon.  In  these  days  of  hurly-burly  strife — for  lightinf 
and  traction— in  the  days  of  high  volts  and  many 
amperes,  submarine  telegraphy  as  it  appeared  in  lb* 
days  prior  to  the  Kussian  War  uan  hardly  be  tuider- 
stood.    With  us  it  is  a  thing  of  Uttle  account,  Uibq 
it  was  a  plunge  into  the  vast  unknown.   Cyrus  Field 
was  the  leader  who  led  into  the  unknown,  and  who, 
like  Columbus,  had  an  overpowering  personality.  His 
followers  might  fret,  might  fume,  might   want  to 
turn   back  from  fright,  but  the  goal  wa«  in  the 
unknown,  and  into  the  unknown  they    bod   to  go. 
Such     are    the  men  who    make    history.       They 
require    to    be    convinced,    but    onco     couviuoed 
there    is    no    looking     backwards,    but     a     per- 
sistent forging  ahead   till  the  enterpriso    is    woo. 
From    I8i)'l   to    1866  Mr.  Cyrus    Field    labomed 
to  obtain   Atlantic  telegraphy.     The  cable  in    the 
latter  year  proved  the  link  that  has  not  siaoe  bean 
severed.     He  had  during  these  years  to   wiuiees 
failure  after  failure.     In  1867  the  tirst  attempt  to 
lay  a  cable   across    the   Atlantic   was  made.     The 
attempt   failed.     With  the   knowledge    of   to-day, 
the  wonder  is  that  the  attempt   was   mado.      It 
could  end  iu  nothing  but  failure,  but.  then,  as  tuiw 
failure  really  spelled  success.     One  by  one  the  weak 
points    were    discovered,    ono  by    one    they   vtm 
remedied,  till  in  1866,  as  we  say,  a  cable  was  Sktisbo- 
torily  laid  across,  and  a  cable  that  bad  been  loet  in  tbn 
previous  year  was  picked  up,  spliced,  and  completed. 

Writing  of  the  1865  disaster  Cyrus  Field  sayt : 
"  For  twelve  hundred  mile*  she  (the  "  Gr«at 
Eastern  ")  rode  the  sea  in  triumph,  till  in  a  sudden 
lurch  of  the  ship  the  cable  snapped,  and  once  more 
all  our  hojies  were 

In  the  deep  boeom  of  lhcoc«Mi  buriod." 
Fresh  capital  to  the  cxteul  of  six  hundred  thou 
pounds  was  to  be  obtained,  of  which  6vq  hi 
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thousand  pounds,  the  cost  price,  weu  the  sum  the 
T.  C.  &nd  M.  Company  required  to  manufacture  and 
lay  another  cable.  Besides  this  the  contractors 
were,  if  successfol,  to  have  in  shares  and  cash  a 
profit  at  the  rate  of  20  per  cent,  upon  such  cost. 
Although  QfForts  will  be  made  to  guide  the 
praise  into  other  directions,  there  is  no  doubt  but 
that  the  whole  merit  of  persistency  was  due 
to  the  indomitable  will  and  energy  of  Cyrus  Field. 
After  this,  the  last  of  the  failures,  he  urged,  as  he 
urged  in  1857,  the  continuation  of  the  effort,  and  he 
again  succeeded  in  gaining  his  way.  As  we  have 
said,  the  year  1866  saw  the  consummation  of  his 
labours.  Atlantic  telegraphy  was  indeed  accom- 
plished, and  in  less  than  a  quarter  of  a  century 
ceased  to  be  regarded  as  anything  extraordinary. 
The  world  can  cheer  the  last  days  of  the  pioneer  by 
granting  that  meed  of  honour  and  respect  due  to  one 
whose  work  has  changed  the  course  of  business  in 
modern  times.  In  his  declining  years,  in  the  hours  of 
his  despondency,  he  needs  the  expression  of  sympathy 
from  thoBe  who  recognise  the  value  of  his  labours  : 

Then,  to  this  daj,  be  honours  paid 

The  world's  proud  conquerors  never  Icnew ; 
Their  t&urela  shriiik,  their  glories  fade, 

Exposed  bo  reason's  sober  view. 
But  roMon,  juetice,  truth  rejoice 

When  discord's  baneful  triumphs  cease. 
And  hail  with  one  united  voice, 

The  friend  of  man,  the  friend  of  peace. 


ELECTROtYTIC  CHEMICALS. 

Electricity  has  already  invaded  to  some  extent 
the  domains  of  commercial  chemistry,  but  nothing 
approaching  the  amount  it  is  likely  to  accomplish 
very  shortly,  if  we  are  to  believe  the  signs  of  the 
times.  In  electric  smelting,  and  the  production  of 
pure  copper  and  of  aluminium  and  of  zizc,  we  have 
had  important  application,  though  this  is  perhaps 
rather  metallurgy  than  chemistry.  Electricity  is 
affecting  chemicid  works  in  two  directions — in  the 
employment  of  electrical  appliances  in  the  factories, 
an  instance  of  which  we  gave  lately  in  the  production 
by  Armstrong's  G-lass  Company,  at  West  Bromwich, 
of  large  welded  glass  vessels  primarily  designed  for 
accumulator  cells.  Electric  hght  and  electric  motors 
have  penetrated  thereto  as  to  other  industries.  But 
we  speak  now  of  actual  chemical  processes,  of  which, 
perhaps,  the  bleach  and  alkali  production  are  of  the 
most  important.  In  these  two  branches  alone  there 
are  invested  for  chemical  manufacture  in  England 
not  less  than  twenty-twci  million  pounds  sterhng  of 
capital,  and  this  enormous  industry  is  quite  open  to 
be  entirely  revolutionised  at  any  time — and  possibly 
not  feu:  distant — by  the  introduction  of  economical 
electrolytic  processes  of  production.  The  subject  is 
a  foscinating  one  to  dwell  upon,  but  we  must  con- 
tent ourselves  fcr  the  present  in  pointing  out  the 
vast  scope  of  the  field  for  electrical  appUcation 
which  ties  before  the  electro-chemist,  ready  and 
waiting  for  harvest.  These  industries  are  presided 
over  by  keen  business  men,  fully  alive  to  the  neces- 
sities for  progress  in  improved  and  cheaper  methods 
of  production.  By  uniting  the  energies  of  chemists 
and  engineers,  a  wonderful  saving  in  first  cost  is  a 
result  to  be  safely  expected,  to  the  great  increase  of 
business  and  profits  for  both. 
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CBNTRAL  STATION  AT  OXFOBD. 


The  details  of  this  station  are  intereBting.     Our  Fjk- 1| 
page  5,  Bhowed  the  elevation  to  the  river.     This  ia  built 


is  of  brickwork,  with  York  atone  coping.  The  boiler- 
honae,  6Sft.  by  51ft,  is  roofed  in  two  Bpana  on 
12ft.  9in.  diameter  columns,  framed  princi^K  with  skf- 
lighte,  louvres,  etc.,  as  in  engine-house.  The  flues  from 
boilers  and  economiser  are  partly  underground.     The  floor 


-^^r^- 


la^i^s^ai 


?g&jg^£^gkrt;rtrT^-;*-r^g 


DTTTTTXi  1 1  iJilLjJiiTJT^jnTiTTnjXnrrrj 


Fia.  IS.— HccUonil  ElanlloD  Umragh  BoUer-Eoom,  ibowlng  >l»  VsntUitor  uid  .Skrllaht 


with  blue  brick  in  cement,  2ft.  above  high-water  level  to 
plinth,  and  above  plinth  with  whit«  bricks  and  red  brick 
bands,  archea,  doore  for  unloading  ooal,  cfaai^ng  launches, 
ate.  There  are  10  windows,  each  5ft.  by  3ft.  A  plan  and 
elevation  of  the  building  is  shown  in  Figs.  11  and  12  here- 


is  laid  with  Willi's  patent  metallic  paving.  The  engine- 
room  fa  80ft.  by  68ft.,  with  roof  in  two  spans  carried  on 
eight  stanchions  3ft.  wide  <to  carry  two  six-ton  cranes),  and 
short  columns  9{n.  diameter  on  top  of  stanchion,  with 
Keay'a    patent  iron    principals    and    wood  purline    and 


Fio.  !(.— SMtlontl  SlantlaD  Uirongb  BnglBa-Boom,  ihowJna  alto  VnUlMon  ud  Bkrli^t. 


with,  abo  sectional  elevations  through  boiler  and  engine- 
house  respectively.  Figs.  13  and  14.  The  chimney  shaft 
IB  shown  in  Fig.  16.  The  shaft  is  125fb.  high,  square 
OD  plan,  standing  on  a  bed  of  cement  concrete  20ft. 
by  20ft.,  and  6ft.  thick,  buUt  of  local  bricks,  with 
ue    bands    1ft.    6in.     deep    avary     25ft,     The    head 


rafters,  covered  with  blue  slates.  Ventilation  is  obtained 
by  eight  towers,  5ft.  by  6ft.  by  3ft.,  on  the  ridge,  and  four 
skyli^ts,  by  60ft  by  6ft.,  having  wood  bars  and  glased 
with  Hartley's  rolled  plate  glass. 

The  machinery  and  stan^ons  stand  on  cement  concrets 
10ft  thick,  tiie  flywheel  and  governoc  wheel  races  are  in 
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Mud  bricks,  and  the  floor  in  wood  blocks.  Tfae  dotted  lines 
show  space  for  extensions.  We  m&^  repeat  that  Mr. 
Kingerlee  was  contractor  for  the  buildinff,  vith  Mr.  F. 
Maycock  as  fonnan  ot  tiie  works. 


Baker-street.  Fig.  17  shows  the  left-hand  portion  an< 
Fig.  18  the  right-hand  portion.  It  is,  of  course,  necessar 
to  give  thesB  illustrations  on  as  large  a  scale  as  our  page 
will  admit  to  make  the  connections  clear. 


7^>- 


B  inS-di 


I 


f  _  =J-_ 


mi 


Fig.  16  shows  the  switchboard  arrangement  at  the 
•  central  station.  An  examination  of  the  illustration,  and  a 
-dance  at  tfae  reference  letters,  will  make  the  arrangement 
br  more  clear  than  any  amount  of  written  description. 
Hie  same  may  be  said  of  Figs.  17  and  18,  which  show  the 
twitchbowd  u  •mployod  at  the  central  switch  station  at 


The  cables  which  carry  the  current  from  the  central 
station  te  the  switeh  station  at  Broad-street  are  of  the 
Silvertown  Company's  make.  At  the  Broad-street  station, 
as  we  hare  saia,  there  are  installed  two  sets  of  accu- 
ffluhitorB  and  a  continuous  -  current  transformer.  'CVa 
accttmulators  ai«  eapable  of  diaotnx^i^  ^  ^|!b^  '«:«^  ' 
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ISO  9»nt<oret  for  etg^  boun.  Tbo  tnntformer  in  ile- 
siciioi)  to  run  iixtm  k  1,000-voli  vircuit^  an<]  to  ^vc  110 
volt9  3i>0  i»n[iw«i  OD  Uifl  cecondtry  circuit.  All  ihc 
tmnafoimen  mv  fitted  with  oil  paiii])a,  and  as  the  brushes 
require  no  lead,  the  machines  want  but  little  attention, 
SimiUr  tranafonsers  are  placed  in  ytieetisireet  and  King- 
atreet,  and  an  started  and  su>]>ped  hy  meona  oC  the 
switch  gear  at  the  Broad-atreot  stAtion.  At  Broad-street 
voltmeters  show  the  |irw«iire  in  the  con«iimcr>'  network. 
When  the  deniAiid  ro'iuiros,  and  il  it  ne<*cssary  to  feed  from 
the  transformer,  the  electrician  in  charge  closes  a  double- 
pole  switch,  which  starts  the  transformer  as  a  eerier  motor, 
the  field  being  fully  magnotiied  by  a  few  tnrnt  of  the  bigfa- 
preunrc  mains,  as  was  the  case  with  the  tranafonners  in 
the  machine-room  at  the  Palace.  A  circidur  reeittance 
switch  allowa  a  coniidentbin    retistucc    to   be    p»t    in 


HUp]>1y  mnlnK.  Th«  drenlar  ronlsluice  before  referred  to 
(or  controlling  the  elarting  current  is  uri'anged  so  that 
coils  of  low  resistance  but  capable  of  carrying  the  whole 
current  caii  be  put  into  circuit  to  control  the  voluige.  An 
automatic  cul'OutcaiTying  the  whole  low  pressure  current 
is  |H-ovided.  In  the  event  of  a  heavy  short  circuit 
iho  armature  of  the  solenoid  is  lifted,  atrikea  a  tooth  of  the 
cam,  and  breiika  the  connection  between  the  tranaforroor 
and  Iho  supply  circuit.  When  the  tran>(oniier  (upply  is 
no  longer  needed  the  attendant  puu  a  resistance  into  the 
high-pressure  circuit  until  the  speed  drops  and  the  nmmeter 
shows  no  current  going  into  the  mains.  Then  ibo  short 
circuit  twitch  is  closed  and  opened,  catuing  the  ratchet 
wheel  to  move  round,  and  the  earn  posiing  forwards  releases 
the  main  awfteh. 
At  the  time  of  opening  only  four  or  five  arc  larajii  were 


Fn.  ia.~  UacnsUc  Snlwh. 

circuit  at  6rst  till  the  motor  gets  up  aiteed,  and 
excites  its  own  field  by  its  shunt  coils.  When  the 
•hunt  coils  obtain  their  full  strength,  tbo  speed  i*  auto 
matically  kept  down  to  600  revolutions  pur  minute. 
Hf*.  19  shows  a  very  in>;enious  msgnetic  switch  anil 
cul'OUt,  used  to  put  the  generating  circuit  ou  to  the 
su]>ply  ciivuit.  A  small  awituh  at  the  switch  Btfttion  it 
closed,  thus  short-circuiiing  the  pilot  voltmeter  and  pantng 
m  amaJl  current  through  ^  Inrge  irou'ctad  solenoid  coil, 
wbich  ta  always  in  the  voUniotor  circuit.  The  core 
and  iron  disc  of  the  solenoid  ami.tture  carrv  two 
{Mwls,  which  engage  a  ratchet  wheel.  With  the  u|i 
stroke  of  the  aimature  one  pawl  pulls  a  tooth  and  with 
the  down  stroke  the  other  tiawl  pushes  another  tooth.  The 
movement  of  the  ratchet  wnee)  actuates  a  cun  to  act  on  u 
double  switch,  and  thus  to  connect  the  transformer  to  the 


ii 


rin*.  n  JUib  n  —An  Lamppciti. 


temfforarily  urectod  at  various  points  in  the  streets.  The 
Iam|>t  are  of  the  well-known  Brockie-PoU  tyjie.  The  Inmp- 
jKists  it  is  irranged  to  erect  permanently  are  illustrated  in 
Kics.  20  and  21. 

We  mutt  congnitulate  Mr,  J.  Ofler  for  hit  untiring 
energy  in  pushing  this  acheme  forward,  Mr.  T.  Parker  nnil 
the  Construction  Cor^joration  for  the  admirable  work  done, 
ami  trust  that  Oxford  will  resirond  to  their  advances 
The  way  may  be  long,  but  it  thould  be  tuie.  So  far  aa  the 
design  and  the  woi'k  it  concerned  there  shouM  be  no 
doubt  about  iut  success.  The  only  thing  needed  iu  the 
patronage  of  the  Oxford  imblic. 


The  KXIosial  TalovkooiO  CMipaay  bnve  deokled  to  ixt-auarM. 
B-itli  tlic  l\>»tmMi«r<ieiioriil  with  tetfard  ta  ^M*^wp^•*^H«>''H  *^ 
IKureinmenc  of  trunk  niKbu. 
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REPORT  OP  THE  FRANKFORT  COHHITTEE. 


The  report  of  the  Testing  Committee  of  the  Frankfort 
Electrical  Exhibition  has  been  received  by  the  directors  of 
the  exhibition,  who  have  forwarded  to  us  a  copy  of  this 
report,  embodying  the  figures  obtained  from  the  tests  of 
the  transmission  of  power  from  Laufien  to  Frankfoit. 

The  work  of  the  committee  extended  to  three 
installations.  The  first,  that  of  the  celebrated  Laufi'en- 
Frankfort  multiphase-current  transmisBion,  carried  out 
in  conjunction  by  the  AUgemeine  Company,  of  Berlin, 
and  the  Oerlikon  Company,  of  Zurich,  comprised 
the  transmission  of  jwwer  electrically  from  the  Wur- 
temburg  Cement  Works  at  LaufTen,  on  the  Neckar, 
to  the  exhibition  grounds  at  Frankfort.    The  power  of  the 


The  committee  also  examined  tlte  initallatton  erected 
by  Labmeyer  and  Co.,  of  Offenbach,  near  Frankfort,  but 
the  teste  were  too  few  to  make  it  desirable  to  pabUsb  the 
resuItB. 

The  complete  description  of  the  teste,  ae  well  as 
of  the  methods  and  instruments  employed,  will  be  given 
in  the  official  report,  which  will  be  jmblished  when  the 
work  of  the  committee  upon  them  is  finished. 

Table  I.,  given  herewith,  gives  the  results  of  the  lAuffeo- 
Frankfort  transmission ;  the  last  column  gives  the  total 
efficiency — that  is,  the  percentage  of  the  energy  supplied 
to  the  lamps  at  Frankfort  to  the  energy  taken  from  the 
axle  of  the  turbine  at  ijaiSen, 

The  same  tests  for  the  second  transmission  plant  are 
given  in  Table  II.,  the  efficiency  being  ^e  comparison 
of  the  work  measured  at  the  brake  on  the  axle  at  the 


TABLE  I. — Lalifchn  to  Frankfort. 


Primary  trans- 
former. 


lime. 


11  Oct. 

12  Oct. 


1:30  to 

1:50  „ 

IM  „ 

1:.J0  „ 

.,        2:10  „ 

1.1  Oct.    fli-SO  „ 

,,      10:5     ., 

14  Oct.  10:45  „ 

„      11:0 

„    n:*> 

„  12:30 
„  1:30 
„  1:45 
„        2:30 

15  Oct.  1U:.'>.3 

„       11:5 
..      11:20 


Percent, 

B4-7 

847 

95-0 

11.1 11 

•a-9 

940 

84-0 

a'i'j 

96-1 
Ml 
961 
04  0 
94-4 
92 -5 

»e-o 

96-0 
iWO 


Line 

lose  ID 
H.P. 


H.P. 

7-3 

76 

HO 

81 

5-0 

6-0 

5 '9 

I'i-S 

12-5 

24-4 

25-2 

7 '5 

6  9 

.11 

2.1-5 

24-9 

24  0 


Secondary  transformer.    ,      Total  effioienoy. 


Energy 
I      re- 
'  caived. 


H.P. 
951 
95  fl 

100-7 

100-9 

78-5 

817 

81 -S 

120-0 

120-2 

1307 

152-4 

917 

87-6 

W-O 

145.3 

145-3 

145-3 


Energy 
given 

out. 


Effiu'ncy. 


H.P. 

se-o 

89-4 

951 

95-3 

71-4 

76-3 

76-4 

114-0 

114-2 

144-2 

14.1-8 

S6'2 

82-2 

Xit, 

L-iS-'l 

138 -D 

138-9 


Percent 
94-1 
94-1 
94-4 
94-4 
03-3 
93-4 
93-4 
9.-1-0 
93-0 
9.->7 
9.17 
94-0 
93-8 
9-2-2 
9.1-6 
9.-)-6 

».".a 


Between 
termi- 
nals of 
generator 

and  the 
motor. 


Per  cent. 
82 -fl 
82-4 
83-0 
82-9 
82-4 
81-6 
817 
81  8 
82-0 
79-1 
7H-8 
820 
81-0 
80-9 

77-8 
781 
781 


Betwesn 
axle  of 
tnrbloa 
and  Uia 
mobor. 


Per  oenU 
74-0 
73-8 
74-9 
74-8 
71-9 
72-1 
72-2 
751 
75-3 
74-1 
7S-» 
73-3 
72-9 
68-5 
72-8 
73-1 
73-2 


Weatiier. 


Brigbt, 

f  fra^nent 
'     ram. 
BhoUU 


pry. 


}Kain  in 
early 
morning. 


TABLE  II. — Palmksimhtkn  tu  Frankkokt  Exuiuition,  Octoskr  15th,  1891. 


Primary  station. 
Generator. 

Secondary  alatioD. 
Motor. 

Voile  at 
terminals. 

Ampcrctt. 

WatU. 

RcvolulionB 

[«r    minute. 

Volts  at 
terminals. 

AiniKiros 
received. 

Wiitu 
ibxorbcd. 

Kevolu-   jLood  on  brake 
tioTm  par  :        lever, 
minute,    |Kilogranin)ea. 

H.P.  of 
motor. 

Effioienoy 
of  motar. 
Per  c«ot. 

Total 
efficiency. 
Per  ceol. 

1,107 
1,124 
977 
992 
1,001 
970 
948 
94) 
IM 

13-9.) 

13  90 

10-55 

10-75 

10-90 

9-70 

9-65 

9-65 

1-50 

19,44-2 

15,6-24 

10.307 

10,664 

]U,91I 

9,408 

9,120 

9,081 

291 

511 
519 
528 

.".-26 
.^-27 
539 

5.38 
.136 
560 

1,045 
1,013 

93-2 
9-27 
934 
809 
8H4 
896 
175 

13-9.1 
13-90 
10-55 
10-75 

10-9(t 
9-70 
9-(i,-| 
9-65 
1-50 

14,.i7H 
14,464 

0,832 
9,965 
10,181 
8.720 
8,531 
8,646 
262-50 

370 
375 
358 
361 
3&1 
402 
392 
400 
431 
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UTHANODE  TESTING  BATTERY. 


This  battery coiuisU  o(  600  gla«s  celKof  th«  type  shown  in 
('ig.  1,  mounted  in  aets  of  100  in  five  tnya.  Eocb  tray  is  anb- 
difided  into  three  McUona  of  33,  33,  and  34  ceUa  raqwc- 

I  and  mamitflclnring  piir^ioici  it  i»    tircly.  This  arrnngnmcnti*  for  convenience  of  charging  from 
tinp  [jiirjioLes  a  high  voltage.  Thl*     a  100  vnlt  circuit.    Rich  trav,  which  in  coiiMnictcH  nf  a  light 


Pio.  I. 


in  Uie  caae  with  inRulaled  wire  manufacturerB,  ami  aome  [  nitch-[>ino  frjimework,  ia  moiintod  mi  (our  small  oil  ln*ii- 
time  ftince  the  Uriliab  Inunlatod  Wire  Ciitn|iaiiy,  througli  latarB,  and  the  tvhitu  melul  connecting  \iun  Aro  mi'purtoil 
their  engiiioer,  Mr.  Yeainiui,  lalo  of  Livor|x>ul,  had  Kited  I  on  eorriif^ted  viiloatiitv  )>illiu;>  about  Sin.  long  and  jin. 


Ll 


Fio.  S. 


Fxu.  X 


iij)  ft  te«ting  «l  of  secondary  battcrieR  to  give  1,000  volta. 
The  accompanying  illustration,  Fig.  I,  made  from  a  pboU>- 
graph,  shows  the  battery  arrangcmunt. 


diameter.  The  eet  of  fivetrayi  are  CDcloeod  wilbin  a  [litoh- 
pino  wood  cabinet,  which  is  (|uito  fii  mo- proof.  Tlw 
cabinet       thoroughly  coated  intide  with  tbellac  varuiah, 
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atx)  i«  French  jjolibhcJ  ouUide,  anil  TiUeil  with  lock  and 
k«f.  To  ensure  jierfeoi  insulation  from  the  eurlh,  the 
conUiniiif;  cabinet  is  mounted  on  four  liirt;e  oil  insuUlon. 

Tbo  ciiacity  of  ctich  col)  is  ju6t  ono  ampero-hotir  if 
disvbarKOil  at  a  riU;  ol  not  oxceoding  02  ampere,  but  the 
cetlx  are  uiiuhlo  nf  being  dischjirged  at  a  me  of  from  Ori 
U>  10  iimpore,  with  but  k  alight  fall  of  K.M.F.  By  the 
amuigeoMat  of  grouping,  any  number  of  volts  may 
be  obtained,  oominencing  from  66  up  to  1,000.  To  prevent 
any  possibility  of  eoiToiion  due  to  acid  fiimca,  nil  th« 
inienial  metallic  lilting*  nro  m»lo  of  a  special  inoxidisable 
\rbit«  metal,  and  no  corrodablc  metal  of  any  de8Cri))tton 
ont«nt  into  the  construction  of  this  battery.  Every  pre- 
caulion  has  been  taken  to  ensure  perfect  insulation  and 
reliubility.  As  an  example  of  testing  battery  whose  cells 
are  each  capable  of  developing  a  constant  !'..^f.K.  of  two 
volts,  even  when  a  conNi<tcrable  amount  of  cuir«nt  is  taken 
from  it,  this  battery  certainty  stands  aloM. 

In  actual  work  at  PrcMot,  ono  tray  per  day  is  charged 
in  rotation,  to  that  iho  wfaolo  battery  is  charged  onco  a 
week.  Tbo  charging  current  is  at  a  p»ssur«  of  about  75 
TolUand  0-S  ampere.  The  insulation  of  the  battery  as  it 
■lands  is  about  2,000,000  ohms,  uuito  nulBcionL,  Mr.  VoaniMi 
says,  for  bis  ordinary  work.  W  e  undoreUnd  this  battery, 
supptidd  by  the  Litbanodc  and  Ocnoral  Electric  Company 
(late  the  Mining  and  Ocnoral  Electric  LampCompany),  ha« 
Kiven  groat  satisfaction,  and  we  have  do  doubt  iU  ad- 
vantages, which  can  easily  bo  seen,  will  commend  tbem- 
aelvoB  to  other  users. 

In  addition  to  the  above,  the  British  Itiaulated  Wire 
Company  have  some  Mtts  of  the  vuloaiiito  lithunode  testing 
cells,  shown  full  siite  In  Fig*.  3  and  4.  Tbeso  unique  little 
cells  are  mouniod  in  trays,  containing  10  eolls  in  each,  and 
are  tbereforo  capable  oi  giving  30  volts~-a  potential  very 
suitable  for  laboratory  use.  These  boijill  tray  batteries  are 
exceedingly  light  aiid  cDDi|u)ct,  and  arc,  we  believe,  the 
smalleet  and  lightest  form  of  practical  testing  cell  giving 
an  E.M.F,  of  two  volu  ever  constructed.  In  all  c*.uea  the 
latest  ty|>e  of  litbotiode  is  used.  This  material  is  vastly 
su[>ehor  to  that  formerly  made. 


TRADE  NOTES  AND  NOVELTIES. 

(Jur  Ainvrican  nanie«nh«  has  for  a  long  tiino  gji'itn  brief 
dswriptiona  »f  minor  (nccca  nf  ailoctricnl  itpparatui  iiiKlirr  this 
heiuUnii.  kihI  w  runtuiu  tu  adopt  the  title.  The  dccUiuii  to 
insul  ini- ctuulric  liuliC  <lt>ii>  not  mi'aii  that  vxpi'iidituro  uunses 
with  thu  purchase  u4  a  dynamo,  a  ras  engine,  »t  a  steam  engine. 
TliMO  are  tiM  big  itatna— there  aroTiumlredsof  other  items,  from 
a  itnpJo  (u  a  motor,  and  tbo  purohaao  of  thme  things  nionnn 
busiiiau  in  manufactureni'  shopa. 

lHi<t:i.ATi9ia  Saoplk  Staple. 

MsMia.  UoMMB  niwl  Mitchell  are  introducing-  n  *ta|ilv  (illiiH- 
Initwl  boluw)  undor  this  imme.  tbo  iiiaido  bond  i>I  which  ha«  an 
Inaulating  ourerinx  of  vutainised  libre.    Tbo  slniilc  i*  iiitcndud 


to  be  nswl  In  faatooing  electric  light  condueton  and  telophono 
■nil  district  meawtiicvr  wires  in  mooMiiifts,  on  timber,  back- 
boank,  ami  ■witchliiiAriU  ;  aJao  tolegrapli  wirvB  ill  tuwurs  aii<l 
oHoesi  alau  iHsrabr  alarms,  annanciator  ami  nil  olliur  low- 
praaaura  wires  wjlhin  (hu  walls  of  tiuildiii^s,  especially  in 
baaoBanta  and  places  liable  U/  muislurr.  Tlio  insulatiii;; 
aaddla  aUpl*  win  ttul  eut  tliv  inaulaljun  of  wires,  either 
by  tke  inunsdiate  action  of  tbo  diiving  bluw,  or  sub- 
aMjoont  Kiwdaal  praasum  uu  tbe  ooaipceased  and  somewhat 
Haiible  wnppina,  and  thorvfiwe  the  «unaei|u«iit  leakage. 
•itbar  tu  i^iind  or  iha  opouaiie  iii'Ie,  ow  the  aurface 
or  tlirailgh  the  ismm  irf  partully  ounoucting  eappofta,  ut  by 


direct  ontact  of  the  staple  with  ground  or  a  conductor,  is  dome 
away  with,  niul  the  olectmlylic  acrion  set  up  between  tJie 
ciijijiGr  Hnd  iri>n  by  thn  presence  i>f  moisture  and  lendin);  to 
Irunsfer  a  piirtirm  of  the  cupper  tbroui;h  the  eovMitig  and 
depciiit  for  mime  distuncu  aiuiind  Lbo  naked  Dielal  sta^e.  wliictl 
iiutii-n  reBiilta  iti  ealiu^;  awuy  the  wire  (llnally  to  a  nesnie  point), 
h(<iiliii^  tliu  reduuvj  suction  until  it  mcJta  and  area,  with  a 
pri'linhility  of  setting  the  surr"Uiiiiings  nn  lire,  is  untirdy 
avoided. 


PROVISIONAL  ORDERS.  -SESSION  1892. 


Witli  thu  ending  of  I'urlinniDnt  there  is,  of  euorse,  an  eti 
'if  tliu  pniTisir-niU  orduni  thai  will  be  uunllriaod  this  year, 
(iiirjy  vo'.id   priii;reas   has   bet<n   made,  and   a   number  i>f  itTn. 
visii'nnToiOcrsliave  boen  c»nllrmfid,  aa  may  b*  eurmiiiod  wbon 
vn  state  that  tliure  are  no  Ii-ss  than  six  oloctric  lightins  orders 
cuulSrnintloii  BilU.     These  six  Hills  deal  with  tbe  fullowini-  : 

liill  1.— <i(>Tan  Kloctric  Utibting  Order,  1892,  the  uLder- 
Inkera  being  the  Ci)mmi»aioiiera  of  t'olitre  and  the  Bopiugh  of 
(liivnn,  the  ai-ea  of  supply  buin);  the  burough  of  <lovau. 

Bill  No.  2  contirm«  the  AbL-ij'stwitb  utder,  promoted  by  the 
Ciirponitioii  uf  Abcrysl uith,  th^  area  of  supply  being  the 
iiii'iiicipiil  bi>r<>u^h.  Asbton-under-l^np,  promoboil  by  the 
(Virporntion.  (or  tbo  supply  of  clio  tinrnURh.  Halifax,  prn> 
iii<ii('(l  liy  ilie  <'(,rjionition,  for  the  *up|ily  of  the  boniti^. 
Siuiilriity,  Uiirwidi,  Limi-riak,  and  Maialstone. 

Bill  ^o.  3  dnds  with  Kilkiiiuy,  iiromoled  by  lbo  Corpcni' 
cii'U  of  Kilkenny,  for  tbu  «uii[>ly  of  tne borough,  Alai-  Nowburv. 
proiimlC"!  by  Lho  Coriwrstion,  for  the  supjuy  of  the  burnuicb, 
Siillijii  (Surrey),  thu  undcrtakein  beintf  tho  liocnl  BcMrd,  and 
the  itri-Jt  of  iiijiiily  being  the  urhaii  sanitary  diatfict  uf  Sutton, 
\\'»it  liiim.  by  tho  Corpomtion,  for  tlie  supply  of  tbo  oi>uaty 
ln.rouj(li  of  West  Ham.  Woking,  proniotea  by  the  Wukinc 
Kli'orrie  Sutijily  C'uiii|>aiiy,  the  aron  of  sumtly  lioing  a  porlnio 
of  tlie  |mrish  of  Horsull  and  a  (lorlion  of  tno  parish  of  Ohuttaey. 

ilili  No.  4.  Diihliti,  proniotcnl  by  tho  Cor|viratio(i.  for  the 
nupi'lr  of  the  ciiy.  Fiirnham,  hy  Iho  Karehau  KI<xTtric  Ltirlit- 
injc  Com|)atiy,  for  the  supply  uf  tlie  district  of  the  Karohau 
t'rbnii  Snnitniv  Aiitlit'rily,  Liverpool,  by  the  Livert""-!  l^se 
Irio  Sii|>|ily.  the  area  being  a  portion  of  the  olty.  <  ixfonl, 
.\tii>i>>n*iiiu  the  transfer  to  the  Oifurd  Kloctiic  Coinpaiiy. 
IShulli'^liI,  by  tboNhofiield  (^leotric  i.igbt  and  Power  Coiii|Mny, 
for  tho  sHj)ply  of  tho  borouffh.  WaiorfoiJ,  by  tho  Corpomtion. 
for  Iho  snjiply  of  the  borou((h. 

Hill  No.  S  cuntimis  vnnous  unde«rtakings  premotod  by  the 
UuuDty  of  Lundun  Electric  Li^-hting  Company.  The  under- 
lakititpi  refer  to  the  Counly  of  t.oudon  work,  the  arcN  batng 
the  unitcil  pavishos  of  St,  .lamea's  and  SL  John's,  Clerkcnw^ 
and  the  parish  of  St.  Luke's,  Aliddlcsci  ;  Kotitbwnrk,  tho  aiva 
ill  i>ii|>ply  heinti  tbc  parish  of  Sc  Ueur^O' the 'Martyr,  Soatb- 
walk  ;  WandBW"rth.  the  area  being  that  of  tlw  Warndswotlh 
l>iiil.rict  H»iird  of  Works. 

Kill  No.  6  uutitirms  the  lUmpstead  order,  undertaken  by  iha 
Vestry  of  St,  John's,  1tammt4<ad.  lAmbeth,  also  iindorlAkeii 
by  thu  Vufctry,  to  wipply  lbo  parish.  Blioreditch,  unilertAkoa 
by  llie  V,)iiti'y.  for  sn|i|>lyin((  the  parish  of  St.  Leoiinnl.  Shurs- 
ditch.  VV]iiteehape1.  uuilerlakon  b^  tbc  \Vhitccha|M<l  DistiMt 
Hiuird  of  Works,  to  siijiply  tlio  distnct. 


THE  VARLEY  TBSriUONlAL. 


^ 


A  meoliiii.-  wiu-  buM  iii  the  Wcxtminater  INdaos  Hotel  oa  tfts 
let -tuly  tor  the  |nir)io»u  of  iliHCii-uin^  tlio  mibject  of  the  Valley 
leetlnionial-  A  coniiicleralile  number  of  gentlemen  were  [irose^ 
iriclurllnn  Lotd  Kelvin,  Major  Flood  Vl^t,  Mr.  A.  Sieineno.  I'rola 
KukIiss,  ferry,  Silranus  Tboratison,  Forbot.  Messrs.  (iateho«i«, 
('rompioii,  Slroh.  Oorman,  ana  othon.  Lord  Kolrln  took  tk 
chair. 

A  number  ol  tetters  wore  read  from  gentlomon  wim  were  uiubU 
lo  Btlencl.  but  who  had  signified  their  bearty  atnent  wish  tbe 
objof la  o(  the  meeting.  Amonv  tbtnu  were  Sir  V.  Bnunwell,  Sir 
H.  Manco,  Sir  Leppoc  ('uppal.  Sir  1).  Caiton,  Sir  J.  IWdsi, 
W.  n.  I'reocc.  Prof,  Avrton,  I'rof.  Koanedy,  Dr.  Cladatone,  IVrf 
IiOilice,  I'rof.  FilztiorBld,  ^loMnI.  J.  W.  Swan,  Bclslinw,  .1.  K.  IL 
(•onion.  Manvilln,  Mauoy,  R.  K.  (imy,  Jnc^kaon,  sod  (iooldea. 

>tr.  Oaiekeuao  ilion  itaire  a  very  IntereslinK  aoconnt  al  ib. 
Vnrley's  life,  and  lb«  aerrlco*  tliat  lie  han  rendorwd  to  oleotnn^ 
oOKincennB- 

.\fter  nomc  remark*  by  Mr.  CrerapMs.  Halor  Vlaad  P«c«.  i^ 
Mr  Slemsna.  ihe  fullowing  nvioIutiuD  viw  put  and  cuunM  : 

"  Diat  ihii>  tncelins  appro**  of  a  lostimoniiil  beiiii;  pM  upoa 
Iwlialf  of  Mr.  S,  Vndoy,  that  the  wlioto  ol  tlieoc  t>  on  tie  men  w]w 
have  ifiveii  tlielr  names  mt  wlljini;  Lo  wrvo  on  tlio  oommittee  be 
luii)  are  hereby  appointed  a  eommiLloo  to  act  in  the  nneatiea  <t 
the Vu'lovtasl4monlBl.anci thatanoieciitivecommtUee  be  hsrebr 
apiwinteo,  consistinK  of  Lord  Kelvin,  I'rof.  6.  Thomiwen,  Vna. 
I'crry.  Mr.  A,  Siemens,  and  tbo  gentjomtsi  who  atbeadad  shs 
pcoliiuiniLi'y  moolinif." 

Among  otiier  matton  it  was  suggeslad  that  tbe  aid  of  the  lasU 
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tuGion  of  Electrical  Engineers  be  Bought  to  oak  that  the  Govem- 
inent  alioutd  grant  a  [wneion  to  Mr.  Vorlfcy,  and,  further,  Chnt  a 
BtntemeTit  BottLiif;  (ortb  what  Mr.  Vnrley  hai  done  Bhoold  be 
prepared  by  Messrp.  Siomena,  GatchouBO,  Silvanus  ThompBon,  nnd 
CivrnpCon,  and  tliis  aCaMmentr  should  be  circulated  ne  widely  aa 
poBsibla  nmong  meiobers  of  the  electrical  profeesion  at  home  and 
abroad.  That  the  gonerni  committee  ahould  oonaiat  of  the  names 
of  the  gentleman  vno  had  attended  the  preliminary  meeting,  aUo 
theae  who  hod  attended  that  day,  and  all  tho  gentlemen  who  had 
written  eipreasing  their  Bymijathy  with  the  object*  of  the  mooting, 
and  that  overy  ellort  ahauld  be  made  U)  extend  the  liet. 


LEGAL    INTELLIGENCE. 


H.  F.  JOEL  AND  CO.  v.  BARNET  LOCAL  BOARD. 

The  award  in  the  arbitration  between  Mefi^ra.  U.  F.  Joel  and 
Co.,  of  ;11,  Wilson -street,  London,  and  the  Barnet  Local  Board,  in 
which  MemirB.  Joel  olaimod  compensation  for  breacii  of  contraot, 
wax  taken  up  by  MeasrH.  Joel  and  Co.  ou  Friday  last,  June  3<l,  and 
was  entirely  in  favour  of  MoaerEi.  Joel  and  Co.,  who  obtain  £300 
ea  iiami^;cH,  .ind  their  coatu  in  !he  reference,  and  the  oosta  of  the 
award. 

The  arbitration  proceedings  were  taken  by  Masare.  Joel  end  Co. 
for  certain  alleged  broach^  of  the  contract  between  them^alveB 
and  the  Barnet  I..oca)  Board.  Mesi>rB.  Joel  undertook ,  under  some- 
what escoptional  ciroumstoncoa,  to  light  tlio  Btreeta  of  Barnet  with 
electric  light  Cor  three  yearB,  at  n  coat,  light  forli^ht,  Ices  thau  had 
iboen  )iBid  for  gaa,  and,  owing  to  the  very  abort  time  allowed  to  do 
the  work,  they  undertook  to  lix  temporary  plant  and  overhead 
wirea,  to  be  replaced  within  1*2  months  by  [lertnanent  plant  and 
underground  wires,  the  coiiHide ration  being  that  the  Bamot 
Local  Board  were  to  give  them  the  sole  right  to  sujiply  the  private 
lighting  for  the  three  years,  and  a  periietual  but  not  a  sole  right 
thereafter  to  tuiitinue  ao  to  supgily  the  private  lighting.  The 
Barnet  Local  Board  undertook  to  consent  tn  Measrs.  .Joel  ha*ing  o 
lioeneo  or  provisional  order,  if  neceaaary,  to  carry  out  the 
lighting,  Messrs.  Joel  fitted  the  iitreet  lamps  in  lui  exceptionally 
ehort  time,  and  started  the  light  on  ijoptember  1st,  ISMS,  ae  i^remJ, 
but  when,  in  the  following  April,  the  Local  Board  wer'o  BBked  to 
ijiie  their  conaent  to  the  apjilication  to  the  Board  cf  Trn(ie  foi'  a 
license  they  refused  their  consent,  although  just  previously  tliey 
hod  been  urging  Mesars.  iloel  to  take  the  license,  and  had 
actually  agreed  and  did  call  a  meeting  la  give  auch  consent.  This 
refusal  completely  stopped  Measrs.  Joel  putting  (heir  wires 
underground,  and  of  course  they  were  unable  to  supply  the  private 
customere.  The  overhead  wiring  was  not  intended  to  be  other 
than  temporary,  but  it  had  to  stand  for  the  throe  years  of  the  con- 
tract, and  in  the  firat  two  months  of  the  lighting  was  the  cause 
of  several  failures,  which  were  much  advertised  to  the  prejudice 
of  Messrs.  Joel  and  Co.  Messrs.  Joel  and  Co.  contendeii  that 
fluch  refusal  of  the  Board  to  carry  out  the  terms  of  the  contract 
was  a  breach  of  that  contract,  and  towarda   tlie  end  of  the  three 

5 ears  commenced  the  arbitration,  with  tlie  result  as  Grxt  stated, 
leaars.  Joel  and  Co.  completed  their  part  of  the  contract  to  light 
ior  throe  years,  in  spite  of  the  difficulties  and  opposition  thrown 
in  their  way. 

Mr.  John  Fell  was  the  arbitrator  for  Mr.  Joei,  and  Mr.  Slater 
for  the  Barnet  Local  Board,  whilst  Mr.  Lumley  Smith.  Q.C,  was 
the  urajiire.  Messrs.  Ingeldew  Ince  nnd  Celt,  representing  Mr. 
Joel,  instructed  Mr.  Robson,  y.C,  and  Mr.  Poole,  the  solicitor  to 
the  Barnet  Local  Board,  instructed  Mr.  Fletcher  Moulton,  Q.C. 
and  Mr.  Cordon.  The  arbitration  proceedings  oecupied  many 
days,  and  many  witnesses  were  examined,  amongst  them  being 
the  following  electrical  engineers— Mr.  Preeoe,  Mr.  Probert,  Mr. 
Howard  Swan.  Mr,  Potter,  Mr,  Sennett,  and  most  of  the  members 
of  the  Local  Board 

We  understand  Mcaara,  Joel  and  Co,,  immediately  after  taking 
up  the  award  on  Juno  !IU,  gave  the  lurmnl  notice  to  the  Barnet 
IxxMil  Board  of  their  inWntion  to  opply  in  the  forthcoming  session 
ior  a  provisional  order  under  the  Electric  Lighting  ActB  of  18H2 
and  !S8S. 

Mr.  Preeco'a  evidence  was  to  the  elfect  that  on  the  two  occaaions 
■upon  which  he  saw  the  electric  light  at  Bamet  "  the  lighting  was 
everything  that  could  be  desired 


BUSINESS  NOTES. 


NEW  COMPANIES  REGISTERED. 


Kleotrlo  Lsmp  Company,  Limited,  —  Regiaterod  by  H,  \V. 
t'hriatmaf,  i'i,  Blooinsburyacjuare,  with  a  capital  of  i;4,0U0,  in  £1 
shares.  Object :  lo  carry  on  busineas  us  manufacture  is  of  electric 
lumps  and  electric  apparatus  generally.  Registered  without  special 
articles 

LondoD  Kleotiia  HaDoduitiuliiK  Compuir,  Llnlted.^ — Kegia- 
tered  by  S.  Morae,  4,  Feiichurch -avenue,  E.C.,  with  a  capital  of 
^lU.UUO  in  £1  shares.  Object  suHiciently  indicated  by  the  title, 
AVith  slight  modifications,  the  r^ulatione  contained  in  Table  A 
"I'p'y.  


New  nnii,  — We  understand  that  Messrs.  Fowler  and  Gate 
have  uatablishod  themselvea  as  electrical  engineers  at  20,  Bucklers- 
bur^,  and  intend  to  pay  special  attention  to  the  retiuirements  of 
wirmg  and  litting  interiors,  especially  in  the  City.  Both  Messrs. 
Towtor  and  (!oto  have  had  long  experienoo  with  the  Brush  Com- 
|i/LTiy.  and  should  thoroughly  understand  the  work  they  will  be 
trilled  upon  to  do. 


Weatera  and  BrulUoa  Telagrapti  Company. —The  receipts  for 
the  week  eiidoil  July  1  were  £ii,701. 
Telograph    Conatrnatlei)    and    HBlntcnanoe   Company. — An 

interim  distribution  of  I^H.  per  shnre  ia  announced. 

Zaatera  SKtemlon  Telegraph  CampBnr. — The  receipts  for 
June  amounted  to  £41.T;l!<,  as  against  £39,7^9  in  the  correspond- 
ing jieriod.  showing  an  increoj'e  of  £l,98fl. 

City  and  Boutli  Irfindoa  Railway.— The  receipts  for  the  week 
ending  July  3  were  £703,  against  £7IB  for  the  same  period  of  lofit 

J  ear,  or  an   increase   of  £44      The   total   receipu  to  date  from 
anuary  1,  1892,  show  an  increase  of  £1,293,  oa  compared  with 
lost  year. 

London  Coaaty  ConnoU. — Noticce  of  mains  to  be  laid  and 
connections  to  be  made,  in  accordance  with  rules  and  regulations, 
were  before  the  Council  on  Tuesduy  from  the  Electricity  Supply 
Company  (mains  across  Panton-strcet  and  on  west  side  Oiendon- 
atreot  an:l  acroaa  that  street  In  Prince  of  Wales  Theatre) ;  St. 
Jamos  and  Pall  Mall  (various  service  linos]  :  Kensington  and 
Knightsbridge  (servicu  lines);  Ho  use -I«- House  (service  lines): 
Notting  Hill  (.service  linos]  ;and  W estin ins tcrElectric(eer>'ice lines). 

London  Chambor  of  Commoroo. —Notice  is  given  that  a  mooting 
of  the  Electrical  Trade  Section  will  be  hehi  at  tlio  oHices  on  Friday, 
Che'Jth  int>t. .  at  3,31}  p.m.,  to  consider  the  ajjpended  agenda,  when  a 
full  attendance  is  particularly  rei[uei^tod.  Agenda, — (I )  Minutes  ! 
(2)  report  of  special  committee  appointed  to  consider  the  County 
Council  by  laws  on  overhead  wires;  (3)  report  as  to  the  action 
taken  by  the  s|iecia1  electrical  traction  committee  ;  (4|  report  of 
the  special  Chicago  Exhibition  committee;  (5]  standardising  of 
machinery  ;  ((i]  uniformity  of  jirices  ;  (7)  foreign  competition  ;  (8) 
other  matters. 

PMdfiD  Cable.  — Says  T'/'O'/iia')  IFinaac';  ''A  very  intereetingrogis' 
tration  at  IJomorset  House  last  week  was  the  Pacilic  and  European 
TelegraphicCompany,  Limited,  formed  under  the  auspices  of  Sir 
John  Pender  and  Sir  James  Anderson,  to  cairy  into  eOect  an 
agreement  botweon  the  Brazilian  Submarine,  Western  and 
Bruiilian  West  Coast  of  America,  and  the  new  company  for  the 
construction  and  maintenance  of  telegraphic  communication 
between  Buenos  Ayres,  Valparaiso,  and  Santiago."  If  there  is  to 
be  another  company,  it  will  be  wi"e  to  sea  that  the  "  pickings"  are 
somewhat  less  than  they  were  out  of  the  "  Metropolitan." 

Elootrlo  Organ  Campanr.  —An  attempt  ie  being  made  to 
promote  u  company  culled  the  Hope  Jonee  Electric  Organ  Com- 
juuy,  with  u  cupital  of  £'2!i,lll)0  in  1,200  cumulative  preferencs 
shares  of  illO  each,  and  l.rMMI  ordinary  shares  of  £10  oach.  Ths 
iiutents  to  be  actjuired  are  No,  15.4111  of  IKDU,  and  I8.SU3  of  l!J90. 
The  juiyment  for  these  is  £;i,OUO  cash,  and  1,30U  fully  paid  up 
ordinary  i^hares.  The  Directors  are  of  opinion  that  the  balance  of 
the  issue  of  1,000  cumulative  ehares— vi/.,  £7iOOO— will  be  enough 
working  cupital.  Fat  be  it  from  us  to  stop  investors,  but  wo 
have  not  much  faith  in  the  future  pros[>erity  of  a  comjiany  when 
£Kl.llCO  of  share  capital  and  £3,1100  in  cosh  is  given  for  patents  for 
the  application  of  electricity  to  organ  work.  The  scope  of  the 
Company  cannot  be  very  wide;  but  organ-building  is  not  eiactly 
in  our  line,  and  the  Company  ap]HuilB  more  to  the  musical  than  to 
the  electrical  world. 

SdUoD  and  Swan  Elcotrto  Company.  —At  the  Board  meeting- 
on  Tuesday  it  w-na  resolved  :  "  That,  subject  to  audit,  the  share- 
holders be  recommended  to  declare  a  dividend  on  the  A  shares  of 
the  Company  of  Ss.  Sjd,  per  share  on  the  89.'J61  ordinary  shares, 
£3  paid  ;  of  9s.  fijd.  [>er  share  on  the  -*).CKX1  £.'5  fully  paid  shares 
allotted  to  the  Edison  Electric  Light  Company,  Limited;  and  of 
Hs.  10:jd,  per  share  on  the  1'2,1.19  £5  fully  paid  shares  allotted  to 
the  Swan  United  Electric  Light  Company,  Limited,  free  of  income 
tax,  being,  with  the  interim  dividend  paid  on  the  'iind  February, 
IMflS,  7  [ler  cent,  in  re»[)ect  of  the  year  ending  SItth  June,  IS92 ; 
7  per  cent,  in  payment  of  arrears  of  cumulative  preferential 
dividend  for  the  year  ending  .'HJlh  June,  IHS7  ;  and  of  4  [ler  cent, 
in  respect  of  the  year  ending  30th  June,  IHSa  ;  all  to  be  distributed 
in  nccordanoe  with  the  provisions  of  clause  S7  of  the  articles  of 
association," 

National  Telephone  Companr. — The  report  for  the  year  ending 
April  *m  states  that  the  income  amounted  to  £463.741,  as  com* 
pared  with  £431,112,  The  working  e.\[>enBeB  and  other  chargea 
(excluding  debenture  and  other  interest)  amounted  to  £2;i6,252,  an 
increase  of  £3(i,76S,  The  net  result  for  the  year,  after  deducting 
tbe  Post  OfKce  royalties,  amounting  to  £40,239,  is  a  protit  of 
£1H7,249,  a  decrease  of  £7,707.  It  must,  however,  be  remembered 
that  at  the  end  of  IStK),  in  view  of  the  expiration  of  important 
patents,  a  reduction  of  the  tariffs  in  most  of  the  tympany's 
districts  was  carried  into  ell'oct.  Uiion  the  business  of  the  past 
year,  this  reduction  has  been  otjuivulenl,  lo  a  cession  of  about 
£J5,000  to  the  aubscribors.  Further  attention  may  be  called  to  the 
fact  that  the  rentals  carried  forward  this  year  for  unexpired  terma 
of  running  contracts  amount  lo  £234,.^70,  an  increase  of  £29,9:», 
Out  of  the  divisible  bahince,  after  providing  for  interest  on  deben- 
ture stock,  an  interim  disidand  for  the  (irat  half-year  has  already 
been  paid  at  the  rate  of  li  per  cant,  per  annum  on  the  first  ana 
second  proterenoe  shares,  and  5  |ier  cent,  per  onnum  ou  the 
ordinary  shares.  The  Board  recommend  a  further  dividend  lor 
the  lost  half-year  at  the  rate  of  Q  per  cent,  per  annum  on  the 
first  and  second  preference  shares,  and  7  [>or  cent,  per  annum  on 
the  ordinary  shuros,  making,  with  the  interim  dividend,  6  par 
cent,  for  the  year.  They  propoeo  to  transfer  to  reserve  account) 
£10.0IX).  which,  with  £1,127  placed  to  reserve  during  the  year 
from  premium  account,  will  bring  up  the  amount  of  the  reserve 
fuDdlo£lS4,ti27. 
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PROVISIONAL  PATENTS,  1892. 


tl4t(T.  Aa  apparatn*  (M  vreoUns  top  and  middto  ••ctlonaef 
MttphoiMs  Mnd  otbQr  pol««  Robert  Frederic  Joffriea, 
M.  Iliifti'iticcl,  WiiiiblcJon,  London. 

IIK25.  AppATAtn*  (M'  a*«  La  raaaofkoturliis  •I*ctrla  ««blM. 
4ioor|>u  ■•■ttoii  Metliuidi  tlkHiiigbiim.  HO.  Klci^t  elroel, 
Luaiion      iKtltvo  kiiiI  ilaillcaiiiue.  liernuny.  1 

lin2li.  Inpr«*ciB*iiu  In  clvalrlc  e«klM.  <^rgo  UiLtlon  Mel- 
huvih    HAnJiii({luuu,    101,   Fleel'iUeot.   Ixmdon.      (Pvllun 

IIQ^H.  lMprov«BMnu la  4]rBMM»-«l«oui«  maelilnaa  uid  motor*. 
<Iuhnnn«f  Atij/uift  f.iil  '/.senU-r.  Willinm  Kii[>4irt  Kiilltfil^e, 
lUiil  KtDDL-L<  i'.trkiuL'  AUiin.  ~t}.  Chnnci-ry  lane.  Luntlun. 

UrhTJ.  ImprovooMau  tn  ••ODadkry  B*  •t"*'>4l*  batUrioB,     Wll- 

lielm  Al*iii»'tyr  Itofne,  (I,  Loril  nlroet,  Livij[[ii)i>!. 

.Ifvt  ^1. 

11H8.  iBproToinoiiU  in  connooIMn  Brltti  InbrlORMr*  n*«4  «■ 

driuuDO-Ble«trto  uid  «Unll«r  maehlnecy.     I'liiirleii  Hoott 

iilidl  Hiiil    \\'<ii)il)i<m>«  iiii'l    Kiiu.iiii    l*iiitiHl,    l.liiilKit.  HH, 

IjH^rJi  \'ictoni»(iUiiil,  l«iiiioii. 
lI'iKi.  Mean*  for  oiMrktlag    »miiMiwr«  Knd  otkor    Dleotrloal 

•pVMMktn*      I'luiKle   KtriiTieilx    Mille.   'J:i.    itaiii'liiiiciiiloii- 

liuilili ■■)(■.  ('likDoerjr.Une,    Lundoii.     i  UecliHrl    Miiirin  ['il- 

ki»|^i>  ami  Roftor  Sboraiaa  While.  Unitol  Stiite?  ) 
1161".  IU|i*«*MB««ta    IB  oir    rotaUoK    to    dyawno    moeblnta 

OlwrttH  JslnM  Hull.  4X1.  Straixl.  Uiiwlnfi. 
IIG'24.   iBiproTonanla  In  ooln«por«Md   Mlopbono   apporalva. 

H™ry  Hiu-no  Ijikr,  *.'>.  Spuili:itii|i(.«i-ljtiiHiiii;».  Cbutiiw)- 

luiMi.  Irfimloii.     (Ktoy  Noncpi,  Mviitii.) 
11034,  Iinpra*om«nia    Ut    or    rolnUns    to    alooirlo     rnUwaya. 

i'ratili  \YynriP,  ill,  LitiiNjInViniifiddii.  Lolictoli. 
11840.  Improvamoiita  la  aloetilo  Biatora    Fmtii'i'i  Honry- Naldcr, 

Uocbcrt    Xaldcr.    ("hnrioi    Wiltiaiu    Scolt,  ('tauley,    and 

Alfl«d  Soamoa.  ^>  8oiithttiii|>toii' building*.  Cliikiircry-lapc. 

t^Midon. 

Jink  .'J, 
11684.  iMproroMoDia  osiuioet«d  witli  tabolar  oloetrlo  «on4iia- 

tora  and  Uiolr   loanlatloa.     Einc<t  I'nyno,  lt9,  Victoria. 

ntJIiil,  WVwliniufUif ,  I^jTuloii, 
1107'^.  InproTomi>nts    In    armararoa      Tor    altomato-aurront 

drnama-olccUla  naclUnaa  and  outleiv.     RAokci  ICvolyii 

Gull  rfomiitoii  and  Sydney  LiiiWii  Itrantoo,  5&,  Chnncory- 

laii*.  LoMOd. 
HOBS.  Inprovkinant*    in    *l«ettri«    tooomotlvea.       Prcdonc^k 

I'lmloii,    Hurty    Rniwt   Wnlloi*.    BA*il    Molt     and   Joliii 

i'alrli'k  0'l><)nii«U,  '2,  ilttM  (iixircc-'tivnl.   WftitiiilnM^^ir. 

t^mloii.     tCoinplMv  Ki-ccilloAllciii.) 
II8M.  tBproToniania    Ln   inaolntora  for  omrlinad  and  olhar 

•toMrlo    wlroa.       I'Vitx    Moyn,    14.    HuckinghaiU'ilrottl, 

Huaml.  Lomlon.     i('i>ini>l<it«  *|iccilicntii»ci.) 
Jvm;  il. 
,  ilT33.  Inprovontanla  In  and  oonncetod  wlUl  oloGtrM  dronnio 

Miaelilnaa     dlairlbuiloa     by    moaua    of     IrnnaforBivra. 

•rsoaa,  and   the    radactlon   ar  zlu«.     ,lAin«u  SniiiLurnr, 

llrivjnii  Hull  U\hVh,  TtiliUiifrloii. 
IITTH.  ImprovflBonta  In  llio  naBafaoturo  of  carbona  for  eloctile 

•re   Innpa.     <-«ir]'i'  ymlwck   Kcdfcm,  4,  SoiitliKiiii't., 

I'uittiury,   Lundon.     {('«rl  Itraun,  (■urumiiy.)     1('iiiii|ik'lu 

■liCcilicBtion.l 

J^1^F•.;^. 
\M'  ImpravMa«Bia  In  nnd  ralatins  to  tli«  mooaaring  or  «1m>- 

irlelly,  nnd  In  mMora  tborofor.     Il.iuklii    Koxnorly,  Hil. 

Kunluiun  "IrOTil,  t^bi'V"' 
1)822.   iMproTod  meana  rar  olDciriratly  wlndins  up  the  wolfht 

(•r  drlvlBH  clockwork  anil  otiicT  modumlam      lli^i  itmiiM 

11B23.  bBpraranuiatB    in    appnrntna    tor    Bi*aaanaK    olccirlo 
corrania.     Hciniiuni  Ar..ii.  li.  Luil  ii(i<<tt,  l.ii'iii|>i>(>l. 
tll8%.   iBprovomoBta  In  tli«  pmeoaa  and  apparaioa  tor  tanstnc 
kMaa  an4  itdaa  wtttt  «l*otr*lytl«  aetlaa,     Kiiciino  Jean 
Fliiol,  'J>i,  San[liaiii|>(oii  buikllcio,  (  b^iKX-ry  Uilt.  lAndon. 

.Ii>xi-., 
11849,  lMpT«T*B>onta  In  dtotilbnUon    and    branch    box**  lor 
•Untrto  alTcntta      Sigmund    tlerymaiiD,   ;o.   VVsUiuul«n- 
•b«et,  <lUa|CO«.     (('ouplotc  ijicciflcation.) 

Ji-M  J7. 

IIMI.  teprwraniaata  In  oloctrloltjr  «aMr«.  tlcvbert  WckkItiUc 
.Uillor,  3,  York  roannon*,  Karl'*  Conrl,  London.  [Com- 
jilato  iiiocibRatioit, ) 

UM8>  tn9««««M0at«  In  alaotrlo  flr«  nlnnn  and  oironlt-ooo- 
tmlllns  Ikoruoalnt  nnd  alook  maaftaalam  UatTcy 
Cwtiland,  i2,  ChaoMry  lane,  iMvlna.  (t'oni[>icic  *pocilica- 
tkm.) 

1I96S.  toprcTUMnla  In  •Inotrlii  mMan.  John  William  JonM, 
19,  (tonilonnwd,  Balhan. 

.li'KK  sa. 
TalagraphlA      '  larlDdlnd      tnlvpbanle)    oownsDlentlon 
bMwoofl      lUblablpa    and    tM    abor*.      Jow|ili    llcniy 
Hum,  77,  iivmngbamai/vol,  KJn|[*t«D  n)ioa-UiiU. 


ia).m 

13M0. 
ISW4. 

I20S7. 
1-JI9I. 


ia;i-j. 

l'J.'4(i, 

1229.\ 

12300. 

l::3ii. 


tnprevmSBtn  In  the  eonsunietlon  of  nlMtria  mUwnjn 

and  appllanooa  therefor.     ThoDiut  Floyd.  11,   ll'oniival- 

etreel,  Londoti, 

Improvomaau    In    and    oonn««t«4    wtib    nre    «ln«trlc 

Inmpa.   Jinnw  Egliiiftoii  Au'lftrssn  (iwyniic,  11,  Furoival- 

HLrcot.  Lontloti, 

AutotBailc  aopply  of  olectrloUy.     (Jeori^  Uomtio  J  onoa. 

57,  lireol  KH-w<:Hit(Wt,  lllmimnbiiry,  London. 

iBuprarccnoBta  In    printing    t«locrapliB,      Samuel    Ruafa 

Linvillv,  ■S'iS,  Higli  Holbwn.  Lundon.    (fonipJol*  8i««rifig^ 

tion,) 

JVHK  30. 
ImproTODimU  La  ata«trl«  beatlnc  dovlMn  nnd  eon 
lor    Iba   aamo.      t'riuliicli    Williutm     Si:limdlci.Jontiy, 
Qaolity .court,  Chaiiccr}--!aiio,  London. 

J  km:  mi 
Improvemcata  In  olootrlo  rallwaya.      Beniamin    Jonoph 
Itainiuil  Milk  'J:(.  .Soutliam|iioii  butldin^K,  C  hanoery  Uno, 
Luiidoii.      (KdKard    IJibbord    JoliiiMn,    llntt«d    SMUa.) 
(('oin|>let««|iocillcaUon,} 

.l.iv  I, 
Uaoulo  regntatlns  apparaina.     JuUon  May  Hmiltorcl,  6, 
MoiiiiiC'lilucc,  I'ordiuiil.  Mdiuo,  I'  SA. 

ImproramoaiB    In    an>l    apparatna    tor    pr«duolns  ftnA 
utlllalnl  olootrlo  onrronta       KcrnhnnI    Hi.-heitlinuor,  33, 
<;hu!icL-rylunf.  IahhIhii.     i<'oin|)lnlc  njiecijiuiitioti  I 
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NOTES. 


OraveMnd  is  to  have  &  new  technical  school. 

Poole. — The  electric  light  is  ioBtalled  thronghout  the 
new  town  offices  at  Poole. 

Ijt  Cbarento. — The  docks  at  La  Cbarente,  France,  are 
to  be  lighted  by  electricity. 

IittwlBham  is  to  have  a  new  infirmary,  and  will 
probably  adopt  the  electric  light. 

Zozloli. — A  company  haa  been  formed  in  Zurich  for  the 
purpose  of  establishing  central  stations  in  that  town. 

GlaBgow. — Mr.  John  Young  has  been  appointed  general 
manager  of  the  Olasgow  tramways,  at  a  salary  of  £1,260 
a  year. 

Kleotiio  Hupoon. — The  idea  has  again  arisen  of 
electrically  attaching  the  harpoon  to  an  alternating  cur- 
rent, and  thus  to  shock  the  whale. 

Honolnln  Cable. — The  survey  for  the  cable  between 
San  Francisco  and  Sandwich  Islands  has  been  completed. 
The  length  from  Hilo  ia  2,060  miles. 

Berwlok. — The  Berwick  Town  Council  have  appointed 
Mr.  G.  R  I'empleton,  of  Qateshead,  consulting  engineer,  to 
draw  up  a  plan  for  lighting  by  electricity. 

Niagara,— It  is  stated  that  S0,000  h.p.  will  be  ready 
for  use  in  October  at  Niagara,  and  that  dynamos  for 
10,000  b,p.  for  transmission  have  been  ordered. 

BarnBley. — The  proposal  to  establish  a  central  station, 
at  a  cost  of  £18,362,  and  to  apply  for  sanction  to  borrow 
the  money,  will  come  up  at  the  next  meeting  of  the 
Council. 

Islingrton.  —  Extensive  premises  at  Islington  and 
Willesden  Green  are  advertised  in  the  daily  press  suitable 
for  electric  hgbt  purposes  by  Segrave  and  Taylor,  117, 
Hoi  born. 

Brake  Blooks. — In  electric,  as  well  as  tram  and  other 
railways,  brake  blocks  are  used.  We  notice  that  lignum 
viite  is  being  used  for  this  purpose  with  good  results  in 
lasting  power. 

SeveaoakB. — A  letter  was  received  and  read  at  the 
last  meeting  of  the  Sevenoaks  Local  Board  from  the  Board 
of  Trade,  enclosing  notice  of  revocation  of  the  electric 
lightinf;  order. 

Qlasgow. — The  new  Municipal  Buildings  have  coat  a 
total  of  £529,909.  7a.  8d.  Of  this  the  electric  installation 
coat  £2,209.  12e.  8d.,  and  the  electric  and  gas  light  fittings 
£4,008.  7s.  Sd. 

Tariff. — K  Dieudonn^  has  an  article  which  may  interest 
central  station  managers  in  L'EUdTicien  for  July  9,  on  how 
the  tariff  for  current  should  be  regulated  upon  the  demand 
and  other  data. 

Fnlham. — The  Fulham  Vestry  is  of  opinion  that  a 
polytechnic  institute  should  be  erected  in  the  parish,  and 
have  appointed  a  committee  to  carry  out  the  resolution 
embodying  this  opinion. 

Xlootrio  Power  Storage. — Electrical  engineers  wilt 
be  pleased  to  see  the  good  business  that  is  being  done  by 
the  E.P.S.  Company,  whose  gross  profit  of  £37,000  odd 
ftllows  a  dividend  of  6  per  cent 

Xl«atrio  Crane  at  Woolwich. — The  General  Electric 
Power  and  Traction  Company,  Limited,  have  received 
inatructiona  from  the  War  Office  to  erect  a  five-ton  electric 
travelling  crane  at  Woolwich  Arsenal. 

The  Ueotloiu. — The  electric  light  signals  of  the 
flection  results  shown  at  the  National  Liberal  Club  were 


on  the  Roman  letter  system  of  Mr.  C.  E.  Kelway.  An 
efiectiva  illustration  of  the  scene  appears  in  this  week's 
Black  and  fFhiU. 

Colliery  Work. — The  General  Electric  Power  and 
Traction  Company,  Limited,  have  added  another  dynamo 
to  the  extensive  plant  at  Messrs.  Locke  and  Co.'s 
St  John's  Colliery,  Normanton.  The  machine  waa  started 
on  Saturday  last. 

Cidllery  I^htlng. — The  General  Electric  Power  and 
Traction  Company,  Limited,  haye  received  instructions  to 
li^ht  the  New  Hemsworth  Colliery,  near  Halifax.  The 
plant  consists  of  a  300-light  dynamo,  and  the  necessary 
wiring  and  fittings. 

Be^iuu. — A  project  is  being  mooted  to  change  all 
the  smaller  branch  railways  in  Belgium — ckanms  de  far 
tidnales — from  steam  to  electric  traction.  Such  a  project, 
if  carried  out,  will  give  a  great  impetus  to  the  extension 
of  electric  railways. 

Guildford. — There  seems  to  be  a  desire  among  the 
members  of  the  Council  to  push  forward  the  question  of 
electric  lighting.  At  the  last  meeting  it  waa  decided  that 
Mr.  Sfaoolbred's  report  should  be  printed  and  circulated 
among  the  members. 

Uege. — An  electric  street  railway,  belonging  to  the 
Tramways  Company  of  Li^ge,  ia  being  built  by  Uie  Com- 
pagnie  Internationale  d'Electricitd  of  Li^ge,  and  will  be 
opened  in  October.  There  will  be  two  compound-wound 
dynamos  as  generators. 

Bamley. — The  Board  of  Trade  has  extended  by  six 
months  the  time  allowed  in  which  to  put  down  the  electric 
lighting  installation.  There  seems  to  be  no  reason  now 
why  Bpecifications  should  not  be  got  out  at  once,  tenders 
obtained,  and  operations  commenced. 

Xdlabnrffh. — At  the  meeting  of  the  Council  on  Wed- 
nesday, a  letter  waa  submitted  from  Mr.  Holroyd  Smith, 
inviting  a  deputation  of  the  Council  to  Bradford  to  inspect 
the  electric  tramway  there.  The  subject  ia  to  be  dealt 
with  by  the  Lord  Provost's  Committee. 

"Sleotrioal  World." — We  were  pleased  to  welcome 
to  England  last  week  Mr.  W.  J.  Johnston,  the  genial 
proprietor  of  the  BUetTKol  World  of  New  York.  ISx. 
Johnston  usually  makea  a  trip  to  Europe  every  two  years, 
and  this  time  is  accompanied  by  bis  wife  and  children. 

Explosion. — Another  explosion,  seemingly  attributable 
to  gas  leakage,  took  place  on  Saturday  last  week,  this  time 
at  Bournemoiitb,  The  damage  was  slight,  and  the  fact 
that  the  fuses  were  not  melted  made  it  evident  there  had 
been  no  short-circuit,  A  strong  smell  of  gas  had  been 
previously  noted. 

Paddingten. — The  Metropolitan  Electric  Supply  Com- 
pany has  written  to  the  Paddington  Vestry  on  the  subject 
of  their  accounts.  After  Colonel  Blair  had  expressed  his 
opinion  that  the  company  were  trying  to  wriggle  out  of 
their  contract  with  the  Vestry,  the  matter  was  referred  to 
him  and  to  Colonel  filanchard  to  deal  with  and  to  act. 

Lelth. — At  the  meeting  of  the  Dock  Commission  a 
report  was  submitted  regarding  the  proposal  to  introduce 
the  electric  light  at  the  docks.  lb  was  estimated  that  the 
installation  would  coat  £10,000,  and  that  the  annual  cost, 
including  depreciation  of  plant,  would  be  £2,300.  The 
report  was  remitted  to  the  Works  Committee  with  powers. 

Newoastle-OB'Tyne. — Tenders  are  required  by  July 
19  for  the  electrical  lighting  of  the  whole  of  the  warehouses 
and  offices,  Newcastle-upon-Tyne,  for  the  Committee  of  the 
Co-operative  Wholesale  Society,  Limited.  Information 
can  be  obtained  from  the  society's  engineer.  Mr.  John 
Thompson, C.E.,  PostOffice-chambers,Newcaatle-upoii-T^'!v%. 
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ClnylnUT  ABylom— The  Asylum*  CommiUeo  of  the 
LoiMJon  Cfluiity  Council  reportati,  &t  the  TnoBtUy'a  meel- 
JDg,  recommending  that  Ihcy  should  ha  authorised  to 
accept  Undent  (or  electric  liRbting  of  Claybury,  and 
additions  to  BanBtead  and  Cane  Hill  Aayliiin*  durinji  the 
recesL  Tliia  vu  agreed  to.  Tender*  ore  to  be  aent  in  by 
July  36tb. 

Crystal  PAla«6  Awarda. — We  understand  that  con- 
siderable dis&ati&faction  is  found  in  the  mothod,  manner,  and 
result  o(  the  giving  of  awards  at  tbe  Crystal  Palace  Exhi- 
bition, itome  of  the  exhibitors  say  that  the  piuzlo  boa 
boon  even  to  RnA  the  Jurors,  and,  tn  fact,  though  they  have 
been  bunting  after  them  for  weeks,  they  were  never  able  to 
find  any  of  them, 

Epatain  Aooiunulatora. — That  these  are  making 
steady  propreu  is  evinced  by  tbe  fact  that  tbe  Birmingham 
Central  Tramways  Oompuny  have  just  placed  an  oi-der  for 
600  KpsUin  celU  with  the  Midlands  liranch  of  Messrs. 
I  WoodhoiiM  un<)  Rawion  United,  Limited,  at  the  Minoriea, 
Birmingham,  the  cells  being  for  use  U{>on  their  important 
electric  car  route  in  that  city. 

VauItAflra.— Hoard  in  the  City  :— First  Man  :  "  They'll 
sooti  have  the  full  number  of  2,000  volts  on  tbe  City 
electric  lighting  mains,  thoy  say."  Second  Kan  :  "  Ah, 
80  many  ;  well,  I  don't  wor)der:  they've  put  one  vault  oppo- 
site my  place  tor  tbo  wires,  and  a  6ne  old  mess,  too.  1 
ataouldnt  wonder  if  there  were  5,000  of  om  scattered  about. 
I  suppose  that's  where  they  store  it," 

Weymoatb. — An  application  was  read  at  the  Wey- 
mouth Town  Counei)  last  week  from  the  secretary  of  tbe 
Aurora  Electric  Lighting  and  T>iitril>iilion  Company,  asking 
for  the  consent  of  the  Urban  Sanitary  Authority  to  an 
application  they  pro|>ose  to  make  for  a  provisional  order  to 
supply  the  town  with  electric  lighting,  and  for  other  pur- 
potea.    The  application  was  not  entertained. 

Brilllo  Hater.— An  order  has  just  been  received  by 
the  Compagnio  Anonyme  Continentale  of  Paris  for  a 
Brilliii  moter,  titled  with  diagram  recorder,  for  3,000  volts 
up  to  30  aut>ereB  alternating  current,  for  the  Chelmsford 
central  station.  As  the  same  company  last  year  made  a 
meter  for  2,000  amperes  and  100  volts,  they  claim  to  have 
constructed  the  two  laigest  meters  yet  put  in  action. 

Oxford.— At  last  week's  Oxford  City  Council  a  letter 
was  road  from  the  secretary  of  tbe  Ashmolean  Society,  in 
roforonao  to  the  co-operation  of  the  Council  in  givinj;  an 
invitation  to  the  British  Association  to  hold  its  meeting  in 
Oxford  in  1894.  After  a  short  discussion,  it  wai  resolved 
that  tbe  Mayor,  Colonel  Swinboe,  and  the  lawn  clerk 
should  form  a  deputation  to  give  such  invitation  bo  the 
aaaoeiation. 

ParsonaL — Mr,  W.  J.  Hammer,  wbo  has  (or  some  time 
past  been  on  this  aide  as  representative  of  various 
American  electrical  interoste,  returned  to  America  on  tbe 
1.1.  "  Majestic  "  on  Wednesday  last,  owing  to  important 
business  matters  neoeasitating  bis  [>reience  on  the  other 
aide.  Mr.  Hammer  expects  to  return  to  England  attain  in 
a  short  time,  and  meanwhile  all  communications  should  be 
addrcnad  to  Tomplv^ourt,  Room  533,  New  York. 

TaroMitantary  CalebratloD  at  DnbUn. — Amongst 
the  distinguished  represenbativea  of  science,  literature,  and 
art  who  have  attended  tbe  Trinity  Colle^  tercentenary, 
Dublin,  were  the  following  well  known  eleetrical  names  : 
Lord  and  Lady  Keinn,  Lord  Armstrong,  Sir  P.  Bnunwell, 
and  Profs.  Ayrtoo  and  Perry.  Amonpt  tboae  who  have 
received  honorary  deftreea,  it  is  interesting  to  note  the 
Bane  of  Mr.  Henry  Irving,  wbo  has  receivoi)  tbe  distinction 
of  Doctor  of  Laws. 
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City  LiBhtiDg,— The  Boanl  of  tbe  City  of  London 
Electric  Ligbting  Company,  Limited,  give  notice  that  tbe 
supply  of  current  wilt  be  available,  both  day  and  night,  on 
and  after  the  1st  August.  Colonel  Haywood,  at  the  Com- 
midsioners  of  Sewers  meeting,  in  answer  to  a  question, 
Ktated  that  the  mains  wore  laid  in  nearly  every  chief 
thoroughfare  and  some  others.  Mr.  Johnson  thought  tbe 
work  in  the  City  waa  about  half  done,  A  {ilan  waa  kept 
which  could  bo  inspected  by  tbe  membera. 

WUtby.— At  the  last  meeting  of  tbe  Local  Boud  Hr. 

Brown  aaid  he  was  informed  that  they  some  time  aioce 
spent  £112  in  obtaining  an  electric  lighting  order,  and  fae 
thought  that  some  nee  should  be  made  of  it.  Ho  moved 
that  tbe  Electric  Lighting  Committee  be  requited  to  take 
liteps  to  consider  the  do»irability  of  applying  tbe  order 
in  Whitby.  They  were  paying  £1,000  a  year  (or  gaa,  and  ■ 
this  order  had  cost  them  £413.  What  were  thoy  going  to  V 
show  for  it  1  Mr.  Raine  seconded  the  motion,  which  wis 
carried,  and  Mr.  Brown  was  added  to  tbe  committee. 

Lane  Fox  Patenta. — Before  tbo  Privy  Council  on 
July  7,  the  petition  by  Mr.  Lane  Fox  for  prolongation  of 
patent  was  dismieaed.  Lord  llobbouae  pointed  out  liiat 
before  thorn  could  bo  a  prolongation  of  a  {latent  the 
Judicial  Committee  must  rejiorl  to  her  Majesty  that 
tbe  imtentee  bad  not  been  adequately  remuncnitod.  It 
was  the  rule  that  full  accounts  must  be  laid  before 
tbe  AttoriieyOeneral,  and  afterwnrdi?  before  the  Judieia] 
Committee.  The  petitioner  submitted  that  the  accounta  b 
this  case  were  as  full  as  iiotsible.  After  some  diaeiMBiMi 
their  Lordships  dismissed  the  petition  on  the  groiiitd  that 
the  accounta  were  insufficient,  and,  on  tbe  applicrtinB 
of  Mr.  Wallace,  they  granted  one  set  of  cost*. 

Rookhnmpton,  Qoeensland. — The  secretary  of 

nockhampton  (laa  Coiupaiiy  writes  that  we  were 
previous  in  the  statement  in  our  issue  of  April  32,  report- 
ing the  acceptance  by  the  municipality  of  the  offor  of  a 
Sydney  Hrm  for  electric  lighting.  The  gas  company  ha* 
secui-ed  the  right  by  Act  of  rarlinment  to  supply  the  town 
with  electricity,  and  has  submitted  proposals  to  the  Town 
Council  with  this  end  in  view.  The  company  has  erected  a 
central  station,  which,  with  necessary  plant,  will  coat  abotU 
£10,000.  Bravo  '  gaa  company.  On  May  Slat,  aecotdin; 
to  an  official  letter  of  the  town  clerk,  now  before  as,  tbe 
Council  baa  not  decided  about  tbe  offer  of  the  gas  com{)any, 
but,  of  course,  would  not  entertain  any  other  offer  till  tbat 
was  disposed  of. 

Cranea  at  Cbicagro.— Four  of  tbe  principal  malceiv  of 
travelling  cninot  are  to  place  cranes  at  the  Chioa^ 
Exhibition,  in  such  a  manner  that  puMngers  can  bo 
carried  over  Machinery  Hall  and  obtain  a  btrd'a-eye  view 
of  the  exhibit.  Tbe  length  of  course  run  by  each  crane 
will  bo  l.lOOft,  and  the  cranes  will  all  be  operated  by  elae- 
tricity,  and  travel  at  the  rate  of  300fL  to  500ft.  par 
minute,  if  the  latter  qieed  is  required.  Tbe  purpoae  e( 
those  cranes  is  not  entirely  for  the  pleaanre  of  viaiton, 
as  they  will  be  erected  in  the  autumn  of  this  year  and  usid 
in  placing  tbe  axbibita.  Tbe  trolleys  will  then  ho  removed 
from  tbe  eranes  while  they  are  in  use  for  paaaengora,  and 
after  the  conclusion  of  the  exhibition  tbe  exhibita  will  Ixfl 
romove<l  by  the  help  of  tbeto  xame  cranes.  H 

PopolarisiaK  Electrloal  Knowlodg*. — It  ia  «b> 

guUr  how  little  r«al  knowledge  about  electrical  matterv 
has  as  yet  diffused  among  the  public,  hence  we  welcome  all 
such  popular  oxpoaitiona  as  that  of  Mr.  A.  Fahie  in  IImUA 
itreiini.  One  of  his  points  ia  directed  againat  cheap 
fittings  for  electric  light  purposes.  "  Cheap  and  nasty  * 
ia  proverbial,  but  it  is  extremely  diflioult  to  counteract 
the    buying   of    such    materials.      Increased    knowlMlge 
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made  by  the  ratumtnj;  officer  tt  Kiting  by  the  diuhiug 
of  two  o(  ItouiJd  Scolt'8  weil-knowD  BearGh-]i|;;hu  of 
30,000  c.|j.  oftch,  WM  mod  >ucceMlnlly  carried  out  in  ovoiy 
det&il.  The  two  projectors  were  pl&ced  on  the  roof 
of  The  Eimi,  Mr.  Scott's  residence  >t  Acton  Hilt,  which  is 
at  about  the  nmo  kvel  m  .Sc  Paul'*.  Beloi«  the  returning 
officer  had  finished  hia  announcemeni  both  beanu  of  light 
vrero  aweeping  the  country  round.  One  >earch-lif[ht  was 
then  manipabted  to  signal  the  actual  figures  into 
Acton  and  on  to  Chbwick  at  the  same  time,  tho 
signalman  at  Cbiswick  being  sutioned  at  the  top  of  the 
Fire  Brigade  tower,  a  distance  of  2}  miles  from  the  sQurco 
of  light.  The  majority  was  first  signalled,  anil  then  the 
numbers  polled  by  each  candidate,  but  altbouj;h  ai^curateiy 
signalled  and  read,  the  iiignalman  at  Chiswick  wan  no 
astounded  at  the  enormous  majority  of  Lord  CSeorge 
Hamilton  that  he  awaited  coiifirmation  by  bicycle  from 
Ealing  before  giving  out  the  result.  The  time  occupied  in 
UunemisaKHi  was  less  tbao  four  minutes. 

Elaotrio  Light  in  Iroland.— The  editor  of  the 
WaUaJQvi  Xem,  in  order  to  show  WitterEonl  what  has 
been  dona  elsewhere,  has  written  to  Dubliu  and  Carlow 
to  ask  bow  tbe  electric  lighting  is  f^ing  on  in  those  towns. 
Tho  answers  received  are  interesting.  Mr.  S|iencer  Harty, 
city  surveyor,  Dublin,  eays :  "  In  reply  to  the  querioa 
relative  to  the  electric  lighting.  I  bare  to  say  that  tbo 
jH-eaent  imttallation  is  confined  to  some  of  the  leading 
thoroughfares  of  the  city,  and  will  not,  at  least  for  tbe 
prennt,  be  exUnded  to  tbe  narrow  thoroughfares.  We  hare 
received  a  great  nuoiber  of  applicatmns  for  private  lighting, 
and  expect  to  have  tbe  full  load  of  our  plant  in  ojwration." 
Mr.  James  Koily,  town  clerk  of  Carlow,  says :  "  Tbe 
electric  light  is  going  on  very  well  here,  and  giving  moat 
genantl  eatisfaction.  Tbe  narrow  streets  «re  lit  with  it. 
We  bare  principally  incandescent  lamps  in  these  streets, 
and  arc  Ump«  in  the  {)rinci[>al  thoroughfares.  As  to  the 
difference  in  tbe  cost  of  this  light  and  gas,  I  oaiinot  well 
say,  as  Carlow  Mas  lighted  by  oil  for  tho  past  15  yeara. 
Bboplteeiwrs  are  taking  in  tbe  light  every  day.  Our 
■grMBtent  »itb  tho  contractors  is  for  three  years ;  but 
we  have — so  far  only  as  wo  bavo  lawful  power  and 
authority  so  to  do,  but  no  further  or  otherwise — 
conceded  to  Uiem  tbe  solo  right  of  public  and  private 
lighting  of  iho  town  for  tho  sfwce  of  21  years,  but  our  con- 
trwt  for  lighting  is  tcrmiaable  after  three  years  and  may 
be  renewed.  Wo  did  irat  advertise  for  contnctora  ;  the 
tim  scot  in  an  estitnalo  in  November,  1890,  which  was 
aeeepted  by  tlie  Commissioners  without  the  uivioe  or 
0|iiaJ0B  of  an  independent  (n)(itieiir.  Wo  never  had  a 
printed  report  on  tbe  lighting,  u  it  was  not  thought 
necomry." 

Acton  Hill  Eleotrioal  Works.— Tbe  fourth  annual 
sporU  ol  tbe  Aclun  HiU  Electriul  Works  wore  hold  on 
Saturday  last,  the  9th  tnat.,  in  the  grounds  behind  the 
work*,  by  kind  permiuion  of  Mr.  iConald  Scott,  the 
preajdent.  Everylhing  passed  off  well,  the  occasion  being 
eidivened  by  the  large  number  of  the  fair  lex  present.  The 
band  of  tho  4th  Volunteer  fUtUlion  Rast  Surrey  Regiment 
were  on  the  ground,  and  playeil  up  to  their  usual  standard 
oi  excellence.  It  was  proved  tbnt  the  atbletic  element  was 
not  wanting  in  the  works,  Mr.  E.  H.  Torrell  and  Mr.  A. 
Patey  showing  themselves  very  fast  at  the  100  yards  and 
1  mile  rospecliveiy.  Mr.  H.  Squire  carried  ofl  the  pole 
jump,  longjuraI^  high  jump,  putting  tbe  wgigbt,  and  throw- 
ing tbe  cricket  Imll  in  very  fine  form.  There  were  two  bicycle 
racea,  one  for  toltd  and  one  for  pneumatic  tyred  machined, 
the  former  being  vroo  by  Mr.  R  Chilton,  and  the  latter  by 
Mr.  (i.  Hickman.  Tho  com|M)tittona  terminated  with 
"  walking   tho  groasy  fwle "  over    a    large  pond  in    tha 


grounds,  which  event  caused,  as  may  bo  imagined,  gnat 
amueomont,  the  Hag  being  finally  secured  by  Mr.  0 
KuIku-U.  At  the  conclusion  of  tho  sports.  Lady  Narea  v«» 
kindly  (tietrib\it«d  the  priees,  an  event  wbicb  added  Kreatly 
to  the  ''dat  of  the  proceedings.  Mr.  Uonald  ScoU  after- 
wards  moved  and  Captain  Kay  aeeonded  a  Toto  of  thanki 
to  Lady  Nares,  which  was  carried  with  acclaoiation.  Tbe 
visitors  then  paid  a  visit  to  the  ahopa,  and  inapectad  ihi 
machinery  in  motion  and  work  in  course  of  erection,  anii 
were  hirtlicr  interested  in  various  electrical  ex|>erimaau 
Thi*  brought  the  proceedings  to  a  olosa  after  a  vary 
enjoyable  afternoon.  Tbe  sjioru  wero  carried  oiu  anise 
the  able  management  of  Mr.  J.  H.  Oarratt,  aamstaK 
electrician  to  Mr.  Scott. 

BornalOT. — The  chief  interest  at  tho  last  meaUiigal 
the  Town  Council  centred  in  tbe  electric  lighting  <|ue8tio« 
raised  on  tho  report  of  ibo  Park  and  Lighting  CommiUM, 
which  recommended :  1.  That  tbe  cloctric  U^t  hg 
insulted  on  a  site  in  Beckett-square,  at  an  eatimated  eM 
of  £18,363,  but  that  at  present  only  £13,332  b«  expenW 

2,  That  Mr.  A.  Biomley  Uolmea  be  appointod  alacuW 
engineer,  and  that  be  be  instructed  to  prepare  all  pkaa, 
spocilicBtions,  uid  estimates  of  the  eloctrical  plant,  sal 
that  tbe  borough  surveyor  bo  instructed  to  prepare  Ik 
plans,  specifications,  uid  estimates  of  tha  rvjuiiitt 
buildings,  and  that  such  plans  and  eatimatas  be  mV 
mitteil     to    tbe     committee    as    early     as     practiesWt 

3.  That  application  be  made  by  ibe  Council  to  ^ 
tiooal  Government  Board  for  their  sanction  to  hatn* 
tbe  asid  sum  of  £18,382.  These  rocommendationt  •«* 
based  on  a  report  made  to  the  committeo  by  the  bm>{^ 
surveyor  (Mr.  J.  II.  I'aylor)  after  a  very  full  invmUffHi"a 
of  the  subject  by  himself  and  the  committoe.  h  tkt> 
report  two  schemos  are  submitted — tbe  first  for  a  aavui 
output  of  2,600  t<-c.p.  lamps,  and  28  l,:>00-c.p.  arclaap 
for  street  lighting,  with  2  milei  93  yards  of  naiai  lai 
feeders  laid  underground  ;  and  tho  second  for  a  nooiss 
output  of  9,000  8-c.p.  lamp^  of  31  1,200  o.p.  are  hsft 
with  2}  miles  of  mains  and  lc«lorM  laid  undergraosi 
Tho  first  scheme  ombraees  Itegeot^o  treat,  put  ^ 
Church-street,  Market-bill,  Peel-aquare.  Ekfoo-etraK 
Koiidrny-stroet,  Mayday  Green,  Chcapeide,  (juw 
street,  (Kirt  of  ShetTield-road  and  Newlaod,  a  lengtl  '^ 
\l  mile  ;  and  the  second  adds  Peol-stre«t  to  tha  soa 
making  1 1  mile ;  and  with  mains  and  feedora  laid  » 
Sbamblos-atreet.  No.  1  scheme  covers  \5  and  Na  i  " 
acres,  conuining  11  houses  of  more  than  £20  a  ymimd 
annual  value  ;  252  shops,  1 1  mills,  workaliops,  and  chapsts 
Probably  consumers  for  2,000  &-e.p.  lompa  «ouU  k 
obtained  in  a  year,  especially  aa  the  ilarroy  latitau 
would  require  1,000  such  lights.  Scheme  No.  S  vm'' 
cost  £18,382,  and  if  fully  worked  would  yiold  a  prolt'' 
£1,428.  18a.  per  year,  half  the  number  of  lamps  ia  as 
would  give  a  profit  of  £181.  6«. 

Aoonmnlntor  Tntotlon. — At   tlw    —"fHln  <l-lki 

Londun  Tiuiiiways  Company  at  Oambarwolt  QMk' 
Monday,  Mr.  David  P.  Sellar,  the  cbaimaan,  i  manilsliii^ 
that  the  carrying  power  of  tho  company  bad  practitaB)' 
come  to  an  end,  at  any  rAto  until  tlio  cable  waa  atarted  A 
large  sum  had  been  borrowed  on  debentures  to  pay  for  As 
alterations.  It  was  imponible  H>  carry  paanongon  ■** 
cheaply  than  the  company  did.  Tlie  number  earned  dariag 
the  |Kist  half  yoat  was  33,700,000.  This  waa  eonsidirahiy 
more  than  they  carried  in  the  financial  year  ended  1 1  yw 
ago.  llie  buildings  at  Slreathsm  Ilitl  were  not  conpletid 
They  hoped  to  liave  the  cable  in  working  order  daring  ^ 
next  two  months,  and  that  they  would  be  able  to  shoe  * 
good  rolurii  for  it  at  the  next  meeting.  On  Colooel  Uenl 
SOD  leoonding  tho  adoption  of  the  report,  ai 
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waa  proposed  for  a  committee  to  go  ioto  the  financial 
position  of  the  company.  After  some  discuBaion  the  report 
and  balance-sheet  were  adopted,  the  amendment  finding  no 
seconder.  Mr.  H.  C.  Clements  then  moved  :  "  That  the 
time  bos  arrived  when  it  will  be  much  to  the  interest  of  the 
ehareholdera  that  there  should  be  no  unnecessary  delay  in 
■ubstituting  electric  cars  for  horse  cars,  and  that  it  was  the 
wish  of  the  shareholders  that  the  directors  should  enter 
into  an  arrangement  with  an  electric  company  for  the 
alteration  of  the  present  cars  into  electric  cars  and  the 
supply  of  the  necessary  electricity ;  or  that  they  themselves 
should  alter  the  existing  cars  into  electric  cars  and  provide 
the  necessary  electricity,  and  as  quickly  as  the  electric  cars 
could  be  obtained  and  supplied  with  electricity  they  should 
be  used  upon  the  road."  The  chairman,  in  reply,  made 
the  statement  that  there  was  not  a  single  accumulator  tram- 
way running — everywhere  the  system  was  a  failure.  Mr. 
Luther  Clements  seconded  the  motion,  which  was  rejected. 
This  instructive  passage  shows  very  forcibly  both  the  desire 
of  the  shareholders  to  take  up  electric  traction,  and  the 
necessity  for  the  production  of  a  reliable  accumulator — 
accumulator  cars  being  the  only  kind  most  companies  desire. 
It  is  a  pity  the  company,  while  altering  their  line,  could 
not  have  introduced  the  slot  system  of  electric  cars,  which 
have  proved  so  successful  in  the  hands  of  Messrs.  Siemens 
at  Budapest. 

ForoinK  VegetablsB  by  Blsotrloity. — Electricity, 
a  writer  in  the  Hortiadtural  Times  tells  us,  is  &bout  to  find 
full  employment  in  horticulture.  Spring  vegetables  are 
already  being  forced  by  its  aid  for  the  market.  There  is 
no  doubt  that  roses  and  other  flowers  can  be  made  to 
bloom  more  plentifully  and  more  profitably  with  its 
assistance.  In  short,  the  discovery  affords  promise  of 
possibilities  not  yet  estimated.  It  has  been  found  that 
lettuce  is  particularly  susceptible  to  the  influence 
of  the  electric  light,  by  means  of  which  it  can  be 
grown  for  market  in  two-thirds  the  usual  length  of 
time.  Other  vegetables  respond  likewise  in  varying 
degrees.  But  everything  depends  upon  the  proper 
regulating  of  the  light,  and  how  to  do  this  can  only  be 
learned  by  careful  study  of  the  results  produced 
under  all  sorta  of  conditions.  The  effects  of  elec- 
tricity being  to  hasten  maturity,  too  much  of  it  causes 
lettuce  to  run  to  seed  before  the  edible  leaves  are 
formed.  It  must  not  be  imagined  that  electricity  is 
flmployed  for  such  purposes  as  a  substitnte  for  sunlight.  It 
is  merely  used  in  a  supplementary  fuhion.  The  green- 
house that  has  the  sun  in  the  daytime  is  illuminated  at 
night  with  arc  lights,  toward  which  the  plants  incline 
their  leaves  and  flowers,  accepting  quite  innocently 
these  artificial  counterfeits  of  the  orb  of  day.  It  was 
supposed  hitherto  that  vegetables  required  intervals 
of  darkness  for  their  health  and  development,  just 
aa  animals  need  sleep,  but  it  has  been  shown 
that,  supplied  with  electric  rays,  they  will  go  on 
growing  thriftily  between  sunset  and  daybreak ; 
staying  up  all  night  seems  to  do  them  no  harm  so 
long  as  the  dissipation  is  properly  regulated.  The  electric 
gardener  employs  opal  globes  to  diminish  the  intensity  of 
the  light.  When  it  is  left  bare  and  admitted  to  shed  its 
unfiltered  rays  upon  the  plants,  the  latter  grow  pale,  run 
up  quickly  in  sticky  stalks,  and  soon  die.  It  remains  to 
be  discovered  exactly  how  much  electricity  is  beneficial, 
and  during  precisely  what  period  of  the  development 
it  ought  to  be  applied.  The  influence  of  electricity 
upon  the  colour  and  productiveness  has  been  shown 
to  be  extraordinary.  Tulips  exposed  to  its  light 
have  deeper  and  richer  tints,  flowering  more  freely,  and 
(levelo[ang  longer  stems  and    bigger   leaves.      Fuchsias 


bloom  earlier  under  like  conditions.  Petunias  also  bloom 
earlier  and  more  profusely,  growing  taller  and  more  slender. 
It  is  the  same  way  with  many  other  flowers.  In  fact,  there 
is  every  reason  for  believing  that  the  electric  light  wilt  be 
very  profitably  used  in  future  as  an  adjunct  to  forcing 
establishments  for  both  flowers  and  garden  vegetables. 

TIi«     History     of     Telaphone     EntorpriRs     In 
Beldam. —  Mr.    Conyngham    Qreene,    of    the    British 
Legation  in  Brussels,  has  lately  written  a  report  on  the 
history  and  progress  of  telephone  enterprise  in  Belgium, 
from   which  it  appears  that  up  to   1883  the  telephone 
service  in  that  country  was  in  the  hands  of  private  com- 
panies, and   the  uncertain  character  of  the  concessions 
granted    by    the    State    checked    the   free   expansion   of 
private  enterprise.     Between  1880  and  1883  three  separate 
telephone  systems   were  in  operation   in    Brussels,   but, 
owing  to  competition   and  the  refusal  of   the  oompaniea 
which  worked  the  lines  to  grant  mutual  subscriptions  over 
the  lines  of  their  rivals,  no  great  success  was  obtained  by 
any  of  them.    In  1883  the  State  Department  of  Posts  and 
Telegraphs  took  the  initiative  in  oi^nising  and  develop- 
ing the  telephone  system  of  the  country.     A  law  was  then 
passed  authorising  the  Gtovernment  to   undertake  them- 
selves, or  to  concede  on  fixed  conditions  to  others,  the 
establishment  and  development  of  telephone  lines.    The 
uncertain  and  temporary  character  of  the  previous  con- 
cessions gave    place  to  a  certain    and    regular   system, 
and   the  effect  was  immediate.     In  a  few   months  the 
Bell    Telephone    Company    bought    up    the    two    rival 
companies  of    Brussels,    and    secured    a  concBssion   not 
only   for  the    capital    itself,   but  also    for   Ghent,  Ant- 
werp,  Verviers,  and    Charleroi.      The  company   started 
with   a    paid-up    capiUl    of    £105,400,   of    which   more 
than    two-thirds   was  devoted    to    buying  up  the  rival 
plant    and    apparatus,   and    replacing    that   which   was 
worn    out    and    inefficient.      The    existing    wires  were 
replaced    by    phosphor  -  bronze    wires    on    the  Hontefiore 
system.      Owing    to    the    superior    capability     of    this 
wire  for  bearing    a    strain,  it    was    found    possible  to 
diminish  the  number  of  supports,  and   thus  to  get  rid 
of    much  useless    material.      Moreover,    the  expense  of 
repairing  the  wires  was  materially  reduced  as  breakages 
were   of     very   rare   occurrence,   and    the    interruption 
of    the    service    proportionally    unusual.      By    way    of 
dividend   the   company  distributed   in    1889  among   its 
shareholders    £10,750,    and    £15,181    in    the    following 
year,  while  the    number  of    subscribers    rose  from  i,051 
on  December  31,  1888,  to   4,726   in    1892.     The   State 
has  also  laid  and  worked  lines  of   its   own    to   the   less 
important  centres,  which'were  somewhat  neglected  by  the 
companies.     A  system  of  receiving  and  transmitting  tele- 
grams by  telephone  to  subscribers  has  been  introduced  and 
has  proved  a  great  success.    At  present  the  repurchase  of 
all  the  telephone  concessions  by  the  State  is  impending, 
and  will  probably  take  effect  from  January  1  next,  when 
a  further  lai^e   extension  of   the  telephone   system   will 
take  place.     The  Belgian  experience  is  that  the  telf^raph 
and  the  telephone  do  not  injure  each  other,  but  that  both 
systems  must  be  in  the  same  bands  to  enable  the  universal 
extension  of  the  telephone  system  to  pay.     It  appears, 
however,  that  in  regard  to  Press  messages  between  Paris 
and  Brussels  the  telephone  has  wholly  supplanted  the  tele 
graph,  and  the  same  is  true  to  a  large  extent  of  Press 
messages  generally.     The  head  of  the  technical  department 
of  the  Belgian  telegraph  and  telephone  services  stated  the 
principle  of  successful  administration  to  Mr.  Oreene  in 
these  words  :  "  The  telegraph  and  telephone  service  most 
be  one  great  monopoly,  and  that  monopoly  must  ba  \&^hs> 
hands  of  the  State."— Tunes. 


COMING  DEVELOPMENT  IN  ELECTBIC  RAILWAYS. 

BV  FHAWK  J.  RPRAOUK. 

[This  i*  tbc  innugunil  addroM  to  the  Americmi  Institute 
ol  Elcclric«l  Engineers,  and  is  well  worth  careful  attention.] 

It  »  a  trit«  but  mistaken  eayini;  that  electricity  in  in  it« 
iofancy.  U  dropped  its  swaddling  clothes  when  Morse 
■ont  to«  first  telegnipbie  meBasge.  It  put  uside  drc«ses 
and  pinafore  when  the  dynamo  and  arc  li^bt  were  invented. 
The  incandescent  tamp,  the  telepbone,  the  art  of  welding, 
the  iransfonner,  are  inci<leiite  of  buoyant  yuiitb.  The 
modern  electric  motor  and  electric  railway  nurk  a  vizorou* 
maiibood.  The  truly  marrellous  dcvelvpinent  of  electric 
am>lic&tioDS  of  every  kind,  the  accompllKbniaiit  of  mimy 
tbinKS  which  in  ignorance  of  the  very  art,  or  Uck  of 
knowledge  of  what  are  now  well-known  facts,  and  more 
[wrticulnrly  the  groal  commercial  development  of  the 
IraDSmission  of  |)Ower,  whether  for  stationary  purposes  or 
for  electric  railways,  has  led  to  many  a  foolish  prediction 
and  idle  boast.  This  is  no  a^e  of  inspiration,  nor  time  for 
hopes  nerer  to  attain  fruition.  It  is  above  all  things  a 
practical  age,  perhaps  too  practical,  but,  tiavertbeleM,  one 
in  which  commercial  enterpriife,  lo  be  succesHfttl,  must 
promise  either  a  new  Rold  of  development  or  economino  in 
older  fields.  As  th«  orthodox  few  have  been  waiting  in 
sublime  faith  for  many  centuries,  and  will  wait  for  many 
more,  for  the  fulfilment  o(  ancient  prophecies,  so  too  will 
imi)racLicakle  electric  enthusiasts  wait  for  the  millennium 
wbon  investments  are  boundless,  performances  limitless, 
und  efliciencei  unity. 

It  would,  |>erhape,  have  been  proper  in  making  my 
inaugunl  address  to  so  representative  a  body  as  that  of  the 
electrical  engineers,  that  I  should  touch  upon  the  special 
diseoveries  and  experiments  which  have  recently  attracted 
attention,  but  tbere  have  been  ao  many  enbliuiiastic  und 
brilliant  workers  that  neither  the  time  at  my  disposal  nor 
the  knowledge  I  possess  would  permit  me  lo  do  justice 
to  their  work  ;  bence,  it  seems  better  to  take  up  a  subject 
with  which  I  have  been  more  particularly  idcntitiod,  which 
to-day  commands  so  much  attention,  and  concerning 
which  there  are  so  many  conflicting  opinions.  While 
finding  cncouraKoment  in  the  past  achievementa  of  our 
profession,  1  think  the  time  opportune  for  a  word  of 
caution. 

P.loctric  street  railways  arc  no  longer  experimental,  nor 
is  their  success  problematical.  Their  bistorv  for  the  past 
five  years  is  tbut  of  an  almust  uneipullea  development. 
Almost  within  a  decade  ban  occurred  the  liTst  working  nf 
a  practical  electrical  railway.  In  a  third  of  that  [Ktriod 
lure  have  been  put  in  opentioD  or  are  under  contract 
ODore  than  4&0  roads,  equipped  with  noarlr  6,000  cars, 
over  10,000  motors,  sn<l  witb  over  3,000  mdes  of  track. 
There  »  nade  a  daily  mileage  of  not  leu  than  700,000 
nUw,andorera  billioo  passengers  are  carried  annuaUy. 
At  teaat  76,000,000dolB.  have  been  invested  in  this 
industry  alone.  'Iliirty  thoosaDd  horses  in  a  single  year 
have  been  relieved  from  the  abivery  of  street  car  propul- 
aion ;  stablea  are  disapfieuring,  and  streets  becoming 
cleaner;  luxurious  cars  are  running  on  smooth,  wellbuilt, 
and  rigid  rnad  Iteils.  Dividends  luve  been  increased, 
ox|>«nMa  reduced,  iDveitineDta  enlarged,  tbc  unproductive 
have  l>ecome  productive,  the  impoMibUi  poMtble.  Land 
values  have  been  increased,  bahi table  limits  extended, 
bomea  created,  and  time  nved.  Wo  no  longer  bear 
■arioiHly  of  tiM  daogera  of  the  trolley  wire,  the  failure  of 
•errioe.  Tlie  time  faaa  come  when  legitimat«  investment  is 
anply  warranted.  Electric  street  railway  construction  has 
bacone  a  matter  of  eogineerins,  not  ex|>eriment~  Not 
only  have  the  smaller  towns  adopled  what  is  the  only 
available  means  of  current  supply,  t>ul  the  larger  cities  are 
following  their  example.  St.  Louis  an«l  Baltimore,  Miiinca. 
polls  and  St.  Paul,  BuOalo  and  Rochester,  Btjaton  ai»] 
Brooklyn  have  fallen  into  line,  atul  latterly  even  Pbila 
delphia  aeeka  an  improved  street  service,  and  in  New  York 
pumlo  intereet  b  being  aroused.  In  the  latt«r  city  it  is,  of 
courae,  inpoesiblo  to  tell  bow  succeasful  will  be  the  attempt 
la  introduce  electric  propulsion.  There  it  there  a  strong. 
aiul  in  many  nea|iecta  a  leKittmate,  objection  to  overhead 
wires.     Many  unaigbtly  iMUa  and  badly -etrung  wires  have 


disappeared,  and  their  places  are  taken  by  an  underground 
service. 

The  general  feeling  of  opposition  to  polos  and  wires 
ought  not,  however,  to  act  as  a  barrier  to  such  roaaonable 
and  proiier  introduction  of  *»  overhead  syateni  of  aupplfi 
aa  the  conditions  now  existing  in  thaloitv  very  properly 
warrant.  I  have  frequently  pointed  out  tbe  fact  that  tb« 
greatest  good  can  come  of  the  greatest  number,  especially 
in  tbe  over-burdened  condition  of  transit  whicn  there 
exista,  if  certain  of  tbe  linee  were  elcctncally  c^juipped  ; 
wherever,  in  fact,  there  would  be  no  street  obstruction. 
In  broad  streeU,  where  the  tracks  occupy  only  a  xmal) 
portion  of  the  street  and  are  near  together,  a  lino  of  poles 
of  ornate  design,  with  arms  projecting  on  either  aide,  can 
follow  the  centre  of  the  street,  the  same  poles  being  oeed 
fur  lighting.  Such  a  street,  it  seems  lo  me,  te  Sgbtb- 
avonue.  Then,  loo,  where  there  is  a  middle  dtviaioti  or  pork, 
such  as  exists  in  many  boulevards,  and  which  is  now  uaod 
for  tclogniph  iiolus,  there  is  opportunity  for  an  electric 
construction  which  would  be  entirely  unobjoct  ion  able,  0« 
streets  occupied  with  elevated  structures,  those  structures 
themselves  could  be  n*ed  for  a  [n-actically  rigid  overhead 
system. 

Among  tbe  numerous  pUces  in  New  York  where  an 
overhead  system  could  be  put  in  perfect  o[>enatioti  an 
Central  Pane,  Weet,  the  boulevard  from  Fifty- nintb-stresi, 
ui>,  a  part  of  the  First  and  Second  Avenue  linos,  tbe 
Third,  Sixth,  and  Ninth  Avenue  lines,  and  all  the  anburbau 
uxtonsioHH  from  the  annexed  district.  I  am  not  sitfEciently 
familiar  with  the  ntroet^  of  Chicago,  which  is  the  laatottMr 
remaining  city  which  must  consider  electric  nreot  railways. 
In  these  larger  cities,  however,  one  condition  should  be 
insisted  upon,  and  if  this  condition  is  not  in  iho  proper 
spirit,  then  much  of  the  objection  which  baa  boon  raiM 
againit  an  overhead  system  roust  necessarily  ilisappHf. 
The  construction  must  be  of  the  very  b»t.  The  only  onh 
head  line  allowed  should  be  a  conuct  wire  with  euAicieDt 
strength;  the  main  conductors  and  the  feeders  ahould  be 
put  underground  in  proi>er  conduits.  There  would  tben 
lie  overhead  only  a  wire  necessary  for  the  amalleat  duty, 
and  of  the  requisite  strength. 

Impressed  by  tbe  great  development  of  tbia  indoauy, 
and  brought  face  to  face  with  tbe  changes  it  baa  wrought, 
the  query  is  continually  made.  Will  the  elecUie  motor 
replace  the  sleam  locomotive  1  It  is  similar  to  tbe  older 
questions :  Will  the  lelephone  replace  tbe  telograuh  > 
Will  the  electric  light  atinifailato  the  gas  system  I ;  and  ia 
all  soberness  a  like  answer  can  be  made.  It  will  not,  but 
it  will,  as  the  electric  light,  and  as  tbe  telephone  have  doiA 
create  a  field  of  it«  own,  and  will  replace  a  portion  of  tbt 
service  now  done  by  steam.  It  iioems  to  me  that  tb« 
growth  of  electric  railways  will  proceed  something  io  this 
order  :  First,  the  street  systems  in  tlie  varioua  towns,  then 
connecting  linos  hcta-cen  adjacent  towni  following  the 
lines  of  highways,  then  longer  connecting  linos,  even  oe 
the  tracks  of  the  existang  steam  tines,  or  growing  bolder, 
on  exclusive  rights  of  way  on  the  same  order.  Then  wSI 
come  suburban  traffic  on  a  larger  scale,  and  freight  tnsoafv 
systems,  and  finally  the  more  ambitious  prajocte  of  tniiik 
line  service  under  limtling  conditions,  such  as  I  will  apeeify. 
It  has  been  very  properly  said  that  a  man  will  make  tbe 
tirst  long  ridoi  on  electric  railways  by  transferrirtg  (con 
one  town  system  to  another  Ihrotigh  ooiinecting  links, 
rather  than  on  individual  roads.  This  is  prvcisely  th* 
process  by  which  great  steam  systems  have  beea  bailt. 
although,  of  conrso,  starling  on  a  larger  acale,  and  it 
is  but  natural  that  this  shall  be  one  step  in  tlM 
development  of  electric  railways.  But  evidently  tfaii 
natural  process  of  evolution  doee  not  offer  aoope 
enough  for  the  more  enthusiastic,  and  we  aro  now 
and  again  treated  to  an  ideal  electric  road  to  be  built 
on  plans  boldly  defying  both  geography  and  tbe  abodes  el 
civilisation.  An  air  line  route,  ancordnig  to  rulea  of  aunrej- 
ing,  allowed  only  in  Russia  and  on  the  dsaerl  uf  Sahara ; 
abolition  of  grades  and  street  crossings ;  rigid  and  eoo- 
tinuous  tails ;  loaded  cars  of  light  weight,  each  oponstod  by 
its  own  motor,  and  making  Tew  or  no  stops,  iinliinitM 
|K>tentiaU  and  undiscovered  resistance  to  iosuUtioii  ;  new 
physiological  and  engineering  laws  ;  indestructible  nadu- 
neiy ;  uuheaid  of  |X)weia  of  Draldng  and  new  nmhoda  ef 
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train  operation  and  signalling ;  around  all,  a  «l«ar  atmo- 
sithorc,  abore  all  a  (lerpottuUy  smiting  lieaven,  and  behind 
all  an  unlimited  bank  uccount  and  the  iinlimiud  confidence 
of  the  inveator. 

^ucb  are  aome  of  tho  cbarasteristics  of  eacb  a  road,  but 
perhaps  it  ia  but  fair  to  ask,  given  some  of  these  coudi- 
tions,  wbnt  would  be  the  capadtj-  of  atcam  traction  T 
No  one  will  queetisn  the  capacity  of  a  motor  to  do  the 
iieccHs.iry  work  required,  or  to  make  a  a»ecd  tttijKirior  to 
thut  of  the  steam  locomotive  [irovided  Rufhcicnt  energy  bo 
delivered  to  iti  torminala,  but  wo  mu>!t  deal  with  existing 
or  probable  methods  of  snpply  It  is  true  that  tho  spoed 
at  which  a  train  is  propelled  by  steam  has  only  increased 
about  iO  |)cr  cent  in  60  yeais,  for  in  IS32  the  "  Matlhew 
Baldwin"  often  made  a  speed  of  a  mile  in  a  minute ;  liiit  we 
must  not  confound  speed  with  jiower,  for  while  the 
maximum  speed  has  not  been  no  materiully  increoiod,  tho 
endurance,  the  perfection  of  tho  mechanism,  and  tho 
Monomy  of  performance  have  mode  groat  strides.  Tho 
increased  speed,   which   is  by  no  means  tho  maximum 

fsBsible  of  a  locomotive,  per  ee,  bat  boon  attained  at  much 
igher  powers,  and  tb«  schedule  time  has  been  shonenod 
principally  by  cutting  down  grades,  straightening  curves, 
filling  up  ravinex,  abolishing  trestle  works,  replacing 
wooden  bridges  by  i>ormanont  ones  of  iron  or  stone  ;  by 
tho  use  of  heavier  and  stifTor  rails,  better  switches,  im- 
proved methods  of  automatic  signalling,  the  interlocking 
switch  and  signal  system,  and  the  iibolition  of  gmde  crosa 
ing  ;  in  shops,  by  impiovemeuts  in  details  and  management 
whioh  permit  of  higher  sjieeds  on  more  ext«nde<l  Nuctions 
of  road  because  of  greater  tafetv.  lower  traedon  cocHicicnts. 
and  a  greater  degree  of  confi<Jonco  possossoil  by  tbe  engi- 
neer. All  these  tilings  arc  neccfesary  for  high-spood  electric 
railways,  and  any  general  improvementt  that  will  be  of 
benefit  to  the  latter  must  necessarily  be  of  senrice  to  the 
former.  Many  predictions  which  are  mskde  coDctming  the 
future  of  eleotrio  propulsion,  eiiher  in  ignorance  or  disregard 
of  the  possibilities  of  steim  duty,  and  tho  limitations  neces- 
sarily existing  in  all  systems  of  transportation,  deserve  and 
will  receive  little  consideration.  Hence,  let  us  note  a  few 
of  recent  locomotive  performances. 

Almost  everyone  is  familiar  with  the  remarkable  run 
recently  made  by  a  Schenectady  locomotive  hauling  u 
specal  train  on  the  New  York  Central  ItAilrotid,  when 
the  distance  of  439}  miles  from  New  York  to  Buffalo  was 
made  at  an  average  speed  of  nearly  60  mile*  i>cr  hour, 
and  which  vtM  the  precursor  of  the  Empire  Suto  Express, 
which  miikes  the  r^i;ular  run  at  an  average  speed  of  over 
62  miles. 

More  recently,  we  have  accounts  of  an  interesting  record 
made  by  a  well  known  writer  on  two  runs  between  New 
York  atid  Albany,  on  which  a  laT;ge  number  of  indicator 
eards  were  taken.  The  weight  of  train  wa»  about  270  tona. 
The  steam  pressure  varied  from  1601b,  to  ITOtK  Prom  an 
inspectioD  of  about  a  doeen  cards,  the  indicated  horse-power 
varied  from  n.*)!  b.p. at  11  miles  to  1.120 h.p.  at  789 miles. 
At  60  miles  per  hour  the  train  resistance  is  stated  to  have 
boon  151b.  per  ton,  and  at  70  miles  17'101b.  per  ton. 
About  "lb.  of  water  were  evaporated  dot  pound  of  coaL  A 
remarkable  statement  concerning  tuia  [lerformauce  was 
made  by  Mr.  Siuclair,  which,  wfaue  almost  incredible,  will, 
if  borne  out  by  an  analysis  of  facts,  prove  to  be  something 
of  a  Hurprise  to  those  who  make  tJielr  prophecies  of  tbe 
electric  economics  by  comparative  atatomcnts,  In  titt 
description  of  these  tests  in  a  recent  number  of  "  Loco- 
motive Engineering,"  it  is  stated  thai  tbe  whole  trip  shows 
an  indicated  horse-power  per  hour  for  an  average  expendi- 
ture of  only  about  S^lb.  of  coal  per  hour.  This  is  Uue 
better  than  any  stationary  engines. 

On  tbe  New  Jersey  Central  Koad,  one  schedule  time  is 
86}  miles  in  89  minutes,  which  is  made  when  there  are  a 
number  of  necessary  sbckings.  On  the  13tb  of  May,  tbe 
time  was  tak«n  of  tne  speed  of  a  Italdwin  comrtound  loco- 
motive for  a  considerable  period  of  timootionool  thorogiiUr 
runs.  Ton  continuous  miles  were  mwie  in  4&3}  seconds, 
and  hTa  wore  made  in  322  seooade.  The  fasleet  time 
taken  was  44  eeconds,  and  the  slowest  made  w-as  H.  On 
the  Sfttti  of  lut  February  a  similar  comnound  passenger 
locomotive  running  on  the  same  road,  broke  all  steam 
records  by  running  a  mile  in  39)  seconds,  or  at  tlie  rate  of 


nearly  92  miles  per  hour.  At  this  speed  the  indicator 
cards  showed  930  b.p.,  and  the  drivers,  which  are  7&in. 
diameter,  were  making  395  revolutions  per  minute. 

In  the  very  near  future  1  expect  to  have  tho  pleasure  of 
riding  on  a  locomotive  when  going  on  those  bigh  )ii)eeds, 
and  1  presume  my  respect  for  steam  locomotion  will  not  bo 
diminished  thereby,  nor,  on  tho  other  hand,  will  my  con- 
fidence in  the  possibilities  of  electric  propulsion  under  tho 
proEior  conditions.  Experimental  runs  have  been  made 
witD  an  electric  locomotive  at  the  rate  of  a  mile  in  30 
seconds — that  it,  120  miles  an  hour,  and  I  confidBntly 
expect  some  day  to  go  at  that  rate ;  but  It  will  be  under 
special  conditions,  and  not  on  the  regular  trunk  lines  of 
this  country,  and  it  is  the  height  of  folly  to  siiygQst  that 
these  steam  trunk  lines  are  to  be  abolished.  In  making 
these  very  high  speed  runs  there  is  not  much  attempt  at 
maximum  economy  of  coal  consumption,  tbe  necessity  being 
to  generate  steam  as  fast  as  required  by  tbe  cylinders.,  but 
on  taking  on  average  of  6ve  trips,  I  find  that  there  was 
evaporatm  7'191b.  of  water  per  pound  of  coal  used,  and 
9'411b.  of  water  eva)>orated  per  )M)und  of  coal  consumed. 
Tho  totid  weight  of  train  varied  from  213  to  241  tons. 

The  personal  e<|uations  of  engineer  and  fireman  neoes 
aarily  enter  seriously  into  Steam  operations,  and  this,  com- 
pounded, of  course,  with  the  i>ocHliaritios  of  each  engine 
and  the  conditions  of  service,  is  shown  in  railrocul  reports. 
In  this  connection,  I  recently  inspected  a  number  of  engine 
Hbeets.  On  one,  wbidi  gave  the  duty  of  25  engines,  tbe 
average  total  coat  per  engine  mile  was  10-35  cents,  of 
which  2'C6  was  for  fuel.  The  total  cost  varied  from  C*S 
to  19'24  cenU,  and  tbe  fuel  (wood)  from  liifi  to  4-77  cents. 
On  anotlier  sheet,  giving  the  performance  of  32  engines, 
tho  total  cost  [>er  engine  mile  was  It  70  cents,  of  which 
the  fuel  coat  4-61.  Tbe  total  cost  varied  from  882  U> 
27-98  cents,  and  the  fuel  cost  from  204  to  7'43.  In  still 
another,  that  of  the  performance  of  18  engines,  tbe  totsil 
cost  per  engine  mile  was  1473  cents,  of  wbieh  tho  fuel 
(coal)  cost  GG2  cents.  Tho  toUl  cost  varied  from  104  to 
22-52  centa,  and  tbe  fuel  cost  from  3  82  to  13-84. 

In  diaouanng  the  electric  system  there  is  often  a  con- 
fusion of  statements  with  reference  to  economy.  Despite 
the  undoubted  fact  that  the  electric  motor  can  probably  be 
run  at  variable  high  speeds  with  less  variatJon  of  economy 
than  can  the  Steam  locomotive,  we  roust  not  forget  that  in 
tbe  latter  we  are  considering  the  economy  of  the  unit  on  a 
whole,  not  merely  of  tbe  steamcylinders,  but  also  of  the 
boiler  and  tbe  (urnocc.  In  electric  propulsion  a  similar 
comparison  of  economies  must  take  into  account  tho 
variable  duty  of  the  central  station  and  tho  losses  on  tbe 
line  as  well  as  in  tho  motor,  and  whore  single  unit«  ore 
used,  the  variation  in  economy  of  tho  whole  system  would 
be  much  greater  than  in  tbe  steam  locomotive.  There  will 
be  only  a  reaaonable  fixed  efficiency  of  the  central  station 
and  tho  line  when  the  number  of  units  is  large  enough  to 
make  tho  load  on  tho  central  stations  nearly  constant. 

Let  us  now  consider  anothor  class  of  duty.  Some  time 
ago  1  made  a  very  careful  analysis  of  the  vrork  done  on 
the  olevftted  roads  in  Now  Vork  City,  with  a  view  of  deter- 
mining the  cool  consumption  and  the  duty  periormed  by 
tbe  locomotives.  At  the  time  this  investigation  was 
made,  now  nearly  seven  years  ago,  there  were  in  use  on  the 
Thinl-Bvenue  division,  63  trains  at  one  time,  running  at 
very  close  intervals.  Tbe  weight  of  tbe  train  was  from 
SO  to  90  tons  ;  the  speed  was  often  as  high  as  20  to  20 
miles  an  hour  ;  stops  wei-o  made  every  third  of  a  mile  ;  in 
short,  the  duty  demanded  of  tbo  engines  was  exceedingly 
severe.  U'he  maximum  indicated  borse-power  of  tho  loco- 
motives was  found  to  averageahout  163  b.p.,  although  on 
occasions  these  locomotives  have  boon  worked  up  to 
185  h.p.  Work  was  divided  approximately  as  fotlovrs : 
Acceleration  in  atartJng,  59  per  cent.  :  lifting,  24'3  per 
cent;  and  traction,    1&'7    per   cent,     The  averago  horse- 

i lower  exerted  waa  70-3  h,u.,  considerably  less  than  one 
lalf  of  the  maximum.  The  work  on  the  line  was  so 
distributed  that  there  was  an  almost  constant  total  duty 
duty  of  about  4,S00  h.p.  Tbe  locomotives  were  on  duty 
20  hours,  but  uaed  steam  only  six  hours,  and,  including 
all  losses  when  standing  still  aiul  the  amount  of  steam 
used  ill  braking,  there  was  a  horsc-nowcr  dovelov^  ^"^ 
about  6'21b.  of   coal  per  bovw.      \  \ii^\w«%  '<to»>.  -Cos** 
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figure!  Krtt  Mitiroly  reliable,  and  Uiey  show  a  remarkafalo 
ptrfoniMuie*,  when  we  consider  the  oUss  of  daly.  An 
idyna  of  the  coal  expenditure  ahowed  that,  wiib 
STi  efficiency  of  CO  per  cent.,  >nd  wiihoiit  any  of  the 
energy-  of  cbe  train  beiD^  returned  to  the  line,  the  relative 
cool  expenditure  between  Rt«un  ■»()  eleolricilr  would  be 
ftbout  in  a  ntio  of  2  to  1 ;  but  if  the  energy  °*  ^^^  u^u 
wu  retoned  to  the  lino,  to  the  extent  which  I  bolievo  it  in 
pOMiblfl,  tlieo  tbo  r«Utire  expeodituro  of  fuel  would  be  in 
the  proportiOD  of  7  to  2.  Since  the  coal  char^  on  the  four 
_diviiioM  wu  at  the  time  about  5d0,000dols.,  it  can  easily 
^Bb«  iWn  that,  independent  of  any  queetiori  of  saviuK,  in  the 
^Hcm  of  tiie  Htructure  and  any  reduction  of  denreciatioii  of 
^Htiie  tnoMr  equipment,  the  fuel  uviufc  would  oe  tuflicient 
^^to  pay  a  good  interHl  on  the  coat  of  an  electric  e<|iiip- 
I  ment ;  and  a  large  lotenu  on  tin  oo«t  of  electrical  cijiiiji- 
I  ment  minoa  t&ia  value  of  the  prewnt  engines.  1  have  no 
I  rWMOO  to  doubt  the  soundneee  of  the  Mnclurions  I  thin 
made.  You  will  have  hereiuChicafjo,  however,  a sotnewhal 
more  advanced  condition  of  affaira  A.  comuound  type  of 
loooiDotJves  baa  been  adopted  for  ike  elevated  road  eervice, 
and  I  believe  it  wtU  ahow  an  increaaed  eeonomy  over  that 
of  the  operation  of  tbe  New  Voric  rout!*.  Oonauquently, 
in  diaousainj!  the  tiueetion  of  economy,  it  is  n«oe>»ry  la 
get  full  infonaation  coDceming  the  duty  which  will  be 
aone  here. 

Id  diaeuning  high  ipeod  poeeibilities  and  ItmitationB, 
the  teaUmony  of  Dr.  Dudley,  as  given  in  a  discuraion  of  a 
IW|>or  before  this  institution  on  the  '24th  of  February,  I89I, 
u  inUraating.  There  are,  generally  speaking,  three  distinct 
•lenents  constituting  the  resistance  to  train  nioveiDciit  on  a 
level,  and  they  have  a  most  important  l>eari»g,  when  we 
ocnnder  the  operation  of  loi>g  or  short  imins,  and  at  high 
■peedt.  One  of  theae  eteneote  is  the  friction  of  the  trun 
in  tta  bearings  ;  with  good  rolling-stock,  this  is  about  31b. 
per  ton.  For  all  reasonaUo  speeds  it  is  probably  fairly 
eonatant,  provided  the  lubrication  is  good.  Auotber 
elmtut  ia  that  of  air  resistance,  which  varies  with  the 
shape  of  the  forward  end  of  the  train,  the  condition  of 
the  air,  the  direction  of  the  wind,  and  the  velocity  of  the 
movement.  The  third  I  may  call  the  train  lifting 
or  rail  bending;  effort,  which  depends  upon  the  weight 
and  sUlTneee  of  the  nils  and  aolidity  of  the  road-bed. 
Dr.  Dudley  stated  that  on  the  New  \  ork  Central  system 
he  found  that  trains  of  about  350  tons  when  ninning 
at  a  Sfiead  of  a  mile  a  minute  have  a  resistance  of  from 
lOlb.  to  121b.  per  ton  ;  but  tbat  on  abort  trains  of  but  two 
or  three  ears,  the  resistance  eoafltJiMa  nto  aa  higb  as  361b. 
or  401b.  per  ton.  This  ia  probablj  doe  not  to  any  chanj^e  in 
the  friction  of  the  bearingi^  bnt  to  tlie  fact  th^t  the  air 
reajitanee  entara  aa  a  much  higher  com|>onent  of  the  total. 
It  at  onoa  emphaaiaei  the  fact  that  tbe  operation  of  short 
trains  must,  at  high  9|)eeda,  no  natter  how  good  the  track, 
or  how  favtMiraMe  the  drenmabmeos,  be  with  a  train  rosist- 
anoe  higher  than  that  required  br  long  and  well  vestibiiled 
trains.  Such  a  shape  can  m  given  to  the  front  of  an  electric 
locomotive  as  will  make  the  air  resistance  not  over  one-half 
that  presented  by  n  plane  surface  or  equal  crosa-sectiou, 
and  perpendicular  to  the  line  of  motion,  but  even  this  fact 
does  not  alter  the  other,  that  the  reustance  per  ton  must 
be  hij^hor  for  small  trains  than  for  large  onea. 

Dr.  Dudley  further  stated,  in  speaking  of  the  Jnlluenoe 
of  stiir  rails,  that  the  difltrence  in  power  requtre>l  on  the 
(Akago  timiteit  when  running  on  a  VOlb.  and  C51b.  mil 
waa  from  75  h.p  to  100  h  p.  per  mile — that  is.  somewhere 
between  lOto  12  per  cent  of  tao  power  actually  developed— 
and  he  aalimates  that  with  a  1061b.  rail,  which  is  nearly 
twioo  aaatiff  as  the  BOtb.  rail,  there  would  probably  be 
saved  another  100  h.p.  per  mile,  making  a  toul  taving  of 
a  <juarter  by  le«a  than  doubling  the  weight  of  the  rail.  In 
thtt  opinion  it  is  perfectly  safe  to  ran  a  aieam  engine  120 
miles  an  hour  on  this  heavy  rail.  Such  rail  improvements 
increase  speed  (tostibilitiea  with  |ire«eiit  engines,  but  we 
have  not  related  the  limit  of  steam  duty. 

Almosl  all  the  locomotive  work  of  the  United  Stites  bat 
beta  done  up  to  tbe  present  with  sirajJe  engines.  'Xlieii 
night  and  caimcity  haa  been  increased,  their  steara  pros- 
sore  nlaed  until  the  standard  ia  now  about  1401b.  Within 
raoaM  yeara,  hovevar,  the  compound  locomotive  h>s  come 
into  uaa^  and  Iban  U  a  companlively  largo  number  of 


tbem  in  daily  service.  Tbe  steam  pressure  has  gone  up  to 
1801b.  as  d  Etamlard,  working  sometimes  aa  higb  aa  2001b , 
but  those  are  by  no  moans  the  limits  of  ateam  preseurs. 
On  the  Paris,  Lyons,  and  Mediterranean  Kailway,  the 
standard  for  steam  pressure  for  compound  locomotivea  ia 
2601b.  Tbe  compound  locomotive  has  still  ita  battle  to 
Kght,  but  i  think  it  would  be  a  tmU  man  who  irlll  say 
that  the  days  of  still  higher  sleam  pressure  are  not  to  eooM^ 
and  that  tbe  lriple-ex[>iknsion  locomotive  will  never  cxiat 

Speed,  capacity,  and  coal  economy  are,  however,  not 
the  only  questions  to  bo  considered  in  railroad  operattou, 
and  in  discussing  the  general  subject  it  will  be  found  thai 
the  signalling  and  braking  questions  at  high  apeeda  are 
serious  onea.  Undoubtedly,  an  electric  train  with  dia- 
tributed  motors,  making  the  weight  of  the  train  av»il»hle 
for  Iructioii,  could,  bv  using  the  motors  as  dynjsmoa  to 
return  the  energy  of  tlie  train  to  the  line  from  the  higbect 
to  mean  speeds,  and  then  on  a  local  circuit,  be  more  quickly 
and  elTeotually  slowed  down  and  stopped  than  wbere  abttt 
brakes  are  used,  and  both  methods,  of  ooorae,  would  be 
available  But  if  using  a  motor  ahead  of  a  train,  then  there 
will  be  comparatively  little  differonoe  in  the  atopping 
power.  When  riding  at  60  or  70  miles  an  hour,  it  is  a 
very  quick  stop  to  bring  a  train  at  rest  in  leas  than  2,000ft. 
This  ia  often  as  far  as  anv  signal  can  be  made  out,  especially 
when  the  weather  is  at  ul  thick.  Hence  we  may  expect  to 
find  on  electric  railroads,  if  high  speeds  are  to  be  attained, 
and  quite  possibly  also  on  steam  railroads,  an  ext«OsiOQ  of 
automatic  signalling  so  that  Iniiua  indicate  on  more  than 
two  sets  of  signals.  At  present  the  praetice  is  to  dtvid* 
the  line  into  sections,  and  when  a  train  peaeoa  b  oertaia 
point  it  sots  a  danger  and  cautionary  signal,  dropping  the 
danger  signal  on  the  saetioa  just  preceding;,  and  tha 
cautionary  signal  on  tbe  one  beyond. 

Turning  now  to  the  i;reater  powers,  we  must  ncit  confaM 
the  terms  "  large  powered  "  and  "  trunk  line  "  wvi. 
There  are  two  statements  which  ]  think  will  neod  no  oit 
roboration,  If  we  hud  a  continuous  tnUi  movoment  con 
pletely  occupying  u  track  system,  there  can  be  no  questtoa  ^ 
but  that  its  operation  from  a  central  source  by  electricii)'  ■ 
would  be  more  economical  than  if  opantted  by  ateam  loco-  ^ 
motives.  So,  too,  if  a  large  number  of  units  in  reaaonabls 
proziraitv  are  moved,  and  the  stopping  and  abuljnc  w 
reguUted  that  the  total  demand  upon  the  central  atatieni 
is  fairly  continuous  and  equal,  then  there  is  no  quaation  ai 
to  the  economy  of  electric  propulsion  as  oompared  with 
steam.  On  tbo  other  hand,  the  operation  of  a  aiitgle  or  very 
few  units  over  a  long  distance  would  be  so  unaeoooniasl 
and  afford  so  small  a  return  od  the  investment  required  ai 
to  make  it  prohibitory.  Between  the^e  two  linea  the  con 
dition  of  operation  where  steam  :iud  electricity  meet  os 
planes  of  equality  ;  as  the  number  of  ti-ains  decreasss, 
steam  operation  is  the  more  economical ;  aa  the  numbff 
increases,  electricity  must  be  preferred. 

In  discussing  tbe  use  of  electricity  instoad  of  ateam,  s 
well-known  steam  engineer  recently  stated  that  in  hb 
judgment  it  might  be  conceded  that  E.M.F.  for  tbe  profwl 
sion  of  cars  will  not  be  economical,  except  for  BuburWa 
trafEc,  and  upon  certain  sections  of  im|>orUnt  trunk  liaaa 
like  New  York  Central  between  New  York  and  Albany, 
the  Pennsylvania  system  l>eln-con  New  York  and  Phils- 
del|>hia,  and  other  linos  of  like  character  where  it  h 
necessary  to  dispatch  a  large  number  of  comparativsly 
light  trains  every  day,  and  at  short  intervale.  Tbe 
princip.kl  Held  for  a  (xiwer  of  this  kind  would  be  w 
subui'ban  service  long  enough  to  make  the  oordinary  atreet 
electric  car  tintiopular  because  of  tJie  time  required,  and  ia 
such  cases  as  these  mentioned  above,  also  for  moving  fiwidM 
trains  in  city  ;  that  is,  for  the  periormance  of  Lrxnnir 
aervioe.  That  is  |>recitely  in  line  with  the  argtimeuta  whkh 
1  have  advanced  from  time  to  time,  and  which  I  illustnted 
in  a  p.ipor  before  the  National  Electric  L'ght  Aasocbtloa 
and  itJ>  convention  in  Kansas  City,  where  I  outlitMd  tha 

IKwsible  service  between  New  York  and  Philadelphia,  w^eb 
believe  to  be  practicable,  and  to  which  I  will  again  raftr. 
I  must  repeat  that  it  narrows  itiwlf  then  to  the  OM 
question  as  to  the  mtmhur  of  trains  operated  betweeo  tva 
terminal  points.  Make  that  number  of  tntina  sntBetanllv 
Iar)(c,  mid  the  electric  motor  is  tbo  best  meana  o(  pnmitf- 
sion  whether  (or  higb  or  low  speed,  whether  (or  Ui^  or 
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tor  imtll  can.  DecrDnBO  thii  number  uid  ire  moat  reljr 
OR  steam  propiiUion,  or  to  pat  it  in  uiotber  way.  the 
anBwer  to  the  query,  will  electricity  uke  the  place  of 
steam  for  nilroad  purposea  a,  only  in  i)^^,  and  then 
only  when  the  number  of  trains  0{>erAl«'l  between  the 
terminal  poiotA  is  so  Urjte  that  the  fuel  economy  wouli) 
puy  a  reiuon»b1e  InKrect  anil  ilo|)recii.tion  of  the  ncccmiry 
cost  of  tho  centra!  station  and  the  system  of  con<lucton. 
(.)[  L-rmrm!,  I  ilo  not  in  this  general  repi;  consider  tho«o 
special  caeofi  where  advantages  tra  to  be  gained  for  which 
there  is  a  return  for  capital  in  another  direction.  Such  a 
case  is  that  of  the  Ualtimoie  tunnel,  where  the  inveatmenl 
and  cost  of  ojiorstion  will  be  ereateT  than  that  for  steam 
iiropitUion  ;  in  fact,  there  will  practically  bo  no  economy 
in  power,  because  the  steam  locomotives  are  not  donustway 
with,  but  limply  unused  for  a  [loriod  of  a  little  over  a  mile. 
There  is  in  this  «poci6c  cue,  however,  tbe  ineidental 
advanUgo  of  doing  away  with  the  necessity  of  >  ventilating 
plai),  and  yet  getting  rid  of  the  annoyanoee  incidental  to 
tunnel  services. 

Trunk  line  traoBportalioos  being  a  great  inroblem,  wo 
should  not  attempt  the  simultaneous  solution  of  all  tbo 
<)uestioiia  involved,  but  instead,  determine  what  those 
questions  are,  consider  their  sequence,  and  the  probability 
of  succese,  and  solve  them  in  their  order.  Every  system 
ba*  iU  limitation.  Tho  electric  is  not  oxempt  from  this 
Eaw,  and  hcnco  it  will  eot  forth  what  are  well-KQuwu  limi- 
talin);  laws  concerning  the  tranamiaaioo  of  energy.  They 
have  been  stated  time  and  apin,  but  somehow  or  another, 
[leojile  often  lose  sight  of  tbero  in  discussing  the  question 
of  investmenta  in  Urge  eleotrie  railwavs,  *o  that  I  think 
it  will  be  well  perhaps  to  re«t«te  ana  emphasise  them. 
The  weight  of  copper  necessary  to  transmit  a  given 
amount  of  power  with  a  6xed  loss  will  vary  inversely  as 
the  square  of  the  E.M.F.  used.  Tbe  distance  to  which  it 
can  bo  transmitteit  with  a  given  weight  of  conductor  will 
I  vary  directly  as  the  pressure.  The  distance  to  which  it  can 
'  be  [i-ansmitted  over  a  conductor  with  a  given  croBa-section 
will  vary  directly  as  the  pressure.  The  weight  of  copper 
necessary  where  tho  supply  station  is  in  tbe  c«nti-e  ol  a 
system  is  only  one  quarter  that  required  if  tbe  station  is  at 
one  end.  1'be  weight  of  copiier  will  vary  inversely  ah  tho 
sriuard  of  the  [nimberol  su^^lying  stations  projierly  placed. 
Tno  ICM.F.  required  will  vary  inversely  as  tbe  number  of 
stations.  Lack  of  knowledge  of  these  simple  andunallei-able 
laws  has  lot]  to  much  misconception  of  electrical  |>oasi 
bilities,  and  these  have  not  l>eori  confined  to  the  electrical 
engineer. 

In  many  of  tbe  suggestions  which  have  been  made,  even 
by  practical  steam  engineers,  there  has  lieen  an  iiiineces- 
s;iry  ronfuaion  of  impracticable  and  practicable,  and  the 
specific  object  wbioh  should  have  been  borne  in  mind  has 
been  lost  sight  of.  Committees  have  drawn  impossible 
Bpocifieations  for  trunlc  tine  service,  and  demanded  of  elec- 
tric motors  a  cajuicity  and  performance  suiwrior  to  that  of 
the  best  compound  steam  locomotives-  I  unhesitatingly 
pronounce  any  attempt  to  build  some  such  mschinuiifor 
tho  prosont  certainly  unnecessary  and  impracticable.  The 
service  thus  suggested,  if  at  all  neOiled,  will  for  many  years 
be  better  jierformed  by  the  steam  locomotive  than  the 
olectric. 

Iioaving  out  of  present  consideration  trunk  line  work, 
there  arc  three  problems  requiring  solution  in  tbe  applica- 
tion of  electricity  to  propulsion  on  a  large  scale  under 
conditions  existing,  for  example),  in  Chicago,  or  in  any 
other  place  whore  there  ia  a  movement  of  a  Ur^je  nvimber 
of  trains  on  more  or  leas  complicalod  tracks  a*  will  bo 
found  at  almost  all  terminal  railway  stationn      They  urn  ; 

1.  Tbe  development  of  on  electric  locomotive  of  ample 
tx>wer,  which  shall  be  as  readily  controlled  as  the  steam 
locomotive,  shall  be  reliable  in  operation,  and  shall  show  a 
high  economy.  Of  course,  such  a  maobine  mint  have  all 
the  idjunctt  which  are  neoeasary  for  train  movement. 

2.  A  system  of  conductors  and  methods  of  lupimrting 
the  same  which  can  be  relied  upon  for  ample  su|>]>ly  of 
current  and  absolute  certainty  of  continuoits  contact  at  all 
epcecls  on  curves,  switches,  crossovers,  and  tho  multltndi 
,Tioua  combiiutions  which  exist  on  yard  tracks. 

3.  A  system  of  autonulic  block  signalling,  which,  while 
JVC  for  steam  traffic,  wilt  not  be  thrown  out  of  ojieratioii 


by  the  itee  of  tracks  as  coiiduotors  of  electricity  for  a  general 
supplv.  This  is  a  more  serious  question  than  is  at  6nt 
consiiiercd,  for  this  use  will  materially  interfere  witb,  if  not 
absolutely  destroy,  the  utility  of  what  ia  known  as  tbe  rail 
circuit  system.  This  tbird  problem  is  one  which  must 
necessarily  follow  the  development  of  the  other  two,  as  the 
automatic  si^-nallinu  systems  now  existing  have  followed 
the  development  of  steam  practice. 

While  I  am  not  by  any  means  thoroughly  familiar  with 
the  various  methods  of  automatic  signalling,  I  believe  I  am 
justified  in  saying  that  there  is  none  at  present  existing 
which  will  meet  all  tbo  requirements  o'  railway  practice, 
and  which  can  bo  operated  on  track  used  br  both  steam 
and  electric  locomotive,  where  the  rail  is  tisod  as  a  part  of 
the  supply  circuit.  Some  of  the  beat-known  systems  of 
aignalling  would  be  rendered  entirely  inoperative.  As 
difficult  as  it  may  seem  to  devise  such  a  system,  I 
believe  that  it  certainly  can  be  dcvelo|)ed,  but  only 
properly  so  on  a  section  o(  track  which  is  more  or  leas 
experimental,  on  wbicb,  at  the  time  of  oporstion,  automatic 
signalling  is  unnecessary,  but  which  is  actually  operated  by 
both  classes  of  service.  Such  an  experimental  section 
would  be  a  combination  of  6in<;le  and  double  trAcka,  with 
all  the  varieties  of  curves,  crotisings,  switches,  and  ladders, 
such  as  would  be  found  in  any  large  yard.  It  will  probably 
be  found  necessary  to  erect  a  variety  of  kinds  of  conductors. 
From  the  most  careful  consideration  which  1  have  been 
able  to  give  to  llie  subject,  1  beiiove  there  is  one  way,  and 
only  one  way,  in  which  tho  current  can  properly  bo  supiilied 
in  any  complicated  system,  and  that  is  from  the  ovcriiead 
conductor,  practically  rigid  in  character,  following  very 
nearly  the  centre  Hue  of  all  tracks  and  switches,  with  no 
movable  overhead  parts,  and  with  return  througfa  the  rail. 
Tbe  locomotive  would  then  practically  be  moving  between 
two  electric  pUnei,  the  lower  being  the  guiding  one. 

I  know  tbere  has  been  a  great  deid  of  talk  about  other 
[)ossiblo  systems  of  supply.  We  have  hc.ird  much  of  the 
charged  rail  using  low-potcntial  currents,  supplied  at 
frequent  interval*  by  motor  generalora  driven  from  a 
central  stjition.  Since  we  have  discovered  no  conductors 
devoid  of  resistance,  and  the  art  of  welding  is  not  particu- 
larly applicable  for  railway  service,  where  moving  contaobs 
are  a  necessity,  little  credence  need  be  given  to  any  scheme 
of  this  character.  We  heard  again  of  the  central  lulls,  sup' 
ported  on  posts,  in  wells  Iwtween  the  tracks.  A  centre  rul 
may  be  acce|>table  on  asystem  tike  that  of  the  elevated  roads, 
but  in  ordinary  railroad  work  any  ditch  intondc<l  to  drain 
a  track,  so  as  to  keep  insulators  dry  and  keep  ^now  away 
from  them,  would  probably  so  ojieD  tbe  track  that  any 
moisture  and  fro^t  would  cause  upheavals  of  serious 
character,  and  the  cost  of  maintaluiug  the  track  would  be 
prohibitory.  The  use  of  snow  machinery  for  keeping  the 
track  clear  would  be  inipotsible,  and  anything  undernoatli 
the  car  Is  In  tbe  most  ox[)ose(l  place  for  sustaining  damage 
bv  defective  rollfng-stock,  and  continually  liable  toall sorts 
of  mechanical  Injuries  and  accidonls,  with  all  tho  evil 
results  of  intoiTuplion  of  current,  shortcircuitiog,  and 
stoMiage  of  traffic. 

Another  system  which  has  been  proposed  is  that  of  a 
conductor  supported  on  posts  alongside  of  tbe  track,  and 
elevated  but  SfU  or  4ft.  a)>ove  it.  While  not  open  bo  so 
serious  objections  in  tbe  matter  of  insulation  as  a  centre 
rail  avatem,  iu  use  where  there  are  crossings  or  switches  Ia 
manifestly  not  lo  be  thought  of.  Even  on  a  straight  clear 
track  in  a  hard  clinate  there  wonkl  bo  most  serious  trouble 
in  tbe  matter  of  clearing  the  tracks  fom  snow,  and  with 
the  jn^de  crossings  in  this  countty  gajH  in  the  conductors 
would  be  too  great  tor  tbe  contacts  on  a  single  locomotive 
to  stand.  Some  time  ago  I  was  requested  on  behalf  of 
a  well-known  financial  man,  whose  enthusiasm  as  to  tbe 
possibiliiiea  of  electric  traction  is  well  known,  but  who 
U  wiihal  a  most  practical  railroad  man,  to  insiwct  various 
railroad  termliiat  tracks  in  this  city  with  a  view  of,  firsts 
the  sulutitution  of  the  switcbinf  work  now  done  by  a  part 
or  all  of  the  I.SOO  or  more  switch  engines  by  oloctric 
motors,  and  eventually  tbe  o|wration  of  suburban  service. 
In  Chici^;o,  in  the  spaeo  of  about  two  square  miles  or 
more,  exactly  1  k  miles  in  length  by  ttreeqiiartere  of  a  raV.% 
in  btesdtb,  it  is 'no  exaggeration  to  »<}  ^3^»*.'i^l«*^*«^  "•'^ 
be  not  leas  than  ;5  m\\«»  o\  VrotV,  mA  ^-w*^**  ^■'^  "^ 


bfaigi  with  tboir  vorioiu  eombinationa  almost  inimnierable. 
^wtntoTorand  orer  aome  of  tb«e  trucks  with  Ibe  one 
tfaoiight  in  my  miii<!,  bow  con  the  current  be  Heiivcred  to 
tho  locomotives,  and  how  can  tho  kutoniatic  siKnalliog  he 
done  t  And  I  vas  forcod  to  the  one  conclusion  to  which 
it  seema  every  man  who  makoB  the  investigation  mmt 
come,  and  that  la  that  tho  overhead  Byat«ni  of  8iij>piy  ia 
iHe  only  ono,  1>tit  that  it  muat  be  as  substantia)  and  thorough 
In  oharteler  as  that  of  any  other  |)art  of  the  aystem  ;  and, 
fnriher,  that  in  view  of  tho  coit,  such  a  system  is  oidy 
poriniGaiblc  where  the  number  of  units  operuled  t«  larjce 
and  continnouB  Thoao  conctiiitons  are  not  new,  but  thoy 
have  been  urngthasiMd  by  the  particular  problem  wbicb  ie 
here  repretontixl. 

Intimately  connected  with  tiie  question  of  conductors, 
and  one  of  the  most  serious  ones  which  has  to  be  met  by 
the  cIuctrieiaD,  i*  that  of  potential.  The  [lersonal  danger 
limit  of  continuous  or  ordinary  period  alternate  currents, 
is  pretty  well  dotermined,  and  it  sooms  generally  admitted 
by  conslruetora  that  the  danger  limit  for  a  continuous- 
current  macbino,  with  it«  commutator,  is  about  the  same  as 
the  {lemonal  dan)»er  limit.  Hence  we  meet  with  two 
dilenimaa.  If  usinj;  continuous-current  motors,  we  are 
)iniit«d  to  a  difference  of  jiotenlial  |>er  machine  of  1,000 
to  I, '200  volts,  ami  we  can,  so  far  at  safety  of  the  machine 
is  concerned,  only  probably  go  aljovo  this  limit  by  putting 
the  motors  in  senos,  precisely  an  has  been  pro])Osod  for 
lon|;-diatanoe  stationsry  transmission:!.  If  this  is  not  done, 
then  we  have  the  introduction  between  tho  transmitting 
dynamo  and  the  receiving  motor  of  a  motor-senorator 
syitem — another  pet  theory  whidi  is  often  sugfcested,  but 
which  1  unbesitatingly  pronotince  as  so  uneconomical  as  to 
be  impracticable.  If  using  an  allemativ current  system, 
the  sonverters  must  bo  used,  either  distributed  along  tho 
line  and  supplying  tho  working  circuit  or  placod  upon  the 
locomotive  to  safeguard  the  motors.  While  the  use  of  a 
converter  under  these  conditions  is  not  as  objectionable  as 
the  use  of  the  motor  gen  era  tor,  it  cannot  commend  itself  as 
a  very  practicjible  scheme,  and  certainly  in  view  of  the  fact 
that  no  single  phase  single  alternate  motor  promises,  up 
to  the  present,  serious  success.  For  the  present,  and  I 
think  for  a  iong  time  Ui  come,  wo  mii»t  confine  ourselves 
to  the  consideration  of  railrond  problems  where  continuous 
cuirenla  are  used,  and  where  the  trallic  between  two  points 
la  sufficiently  large  to  justify  the  inteatment  in  central 
ttatioDs  and  conductore  which  would  be  required  for  the 
operation  of  such  a  system. 

There  are  two  method*  of  proi>etling  trains  electrically, 
one  by  (ollowins  steam  practice — that  is,  by  building  a 
Wse  motor,  ana  hooking  it  to  the  head  of  a  train — the 
wught  of  the  motor  being  such  as  is  retjuirod  for  the 
necMury  power  and  traction  when  grades  or  slippery 
trucks  are  eneoant«red.  Prom  all  that  bas  been  developed 
up  to  the  DTMent,  to  get  the  control  that  is  necessary,  and 
to  build  toe  machines  safely,  the  electric  locomotive  will 
weigh  nearly  as  nuob  |>er  borMpowor  as  the  steam  loco- 
motive. This  weight  can  be  better  distributed,  but  I  do 
not  think  if  steam  piwtice  is  followed  on  trunk  lino  service 
Uiat  there  could  be  anv  very  material  reduction  of  weight 
of  train.  The  other  plan  is  to  have  each  car  propelled  by 
one  or  more  motors.  This  would  be  the  ideal  system  so  far 
u  propulsion  goea,  provided  the  electric  motor  was  unlike 
all  other  mechanical  apparalti*  and  that  it  never  failed, 
and  if  a  ntimher  of  macbines  could  be  as  well  uken  care 
of,  cost  no  more,  and  show  as  little  depreciation  as  fewer 
BoacbJnM  of  larger  capacity  operated  as  a  unit. 

Should  we  ever  arrive,  as  we  all  hope,  to  the  possession 
of  a  Bin^e-cdrcnit  altemate-cnrrent  motor,  then,  in  view  of 
tJie  sitnplioity  of  its  control,  we  may  fairly  hope  for  the 
distributed-motor  ayatem.  But  here  alK>,  the  cs|i»city  and 
tikeiriae  tbe  weight  of  the  motor  being  detennineil  by  the 
total  duty  done,  the  weight  of  train  limit  woul<l  not  be 
decroued.  but  rather  increased.  If,  on  the  other  band, 
dngle  unite  are  used,  the  query  naturally  arises.  What 
form  would  the  electric  locomotive  of  tbe  future  lake!  I 
do  not  think  this  is  by  any  means  settled ;  undoubtedly, 
gearloM  macbioes  will  be  used,  but  whether  tbey  will  be 
dkOUBted  directly  upon  tbe  axle,  or  whether  liiev  will 
novabiy  enclose  the  axle  and  be  flexibly  connectoti  to  it, 
while  toeir  weight  is  c*rried  on  springs  on  tbe  truck,  or 


whether  the  motor  wilt  be  carried  on  the  tnick  frame  and 
connected  to  tbe  drivers  by  the  ordinary  coupling- rod », 
are  questions  which  will  be  determined  eventually  by  the 
depreciation  per  car  mile  upon  the  motors,  trucks,  and 
roud-lwl,  OS  well  as  by  tbe  speed  to  be  attained.  Whatever 
methnd  of  mounting  the  motor  is  iu)otit«d.  for  i-easonable 
weights  anri  powors  h  two-axle  truck  will  bo  use>l,  but 
where  the  large  ponrcrs  and  weights  are  necessary,  two  such 
trucks  will  be  coupled  together,  so  as  to  keep  the  weight 
upon  each  wheel  within  limita,  and  this  will  carry  a  cab 
containing  tbe  regulating  and  collecting  devices,  and  so 
shaped  as  to  ufTcr  tbe  leuat  lesislartce  to  air  pressure  and 
bigu  a|>eed3.  I  have  never  advocated  tho  use  of  a  cuimect- 
in^  rod  in  transmitting  the  motion  from  an  armatuio  to  a 
driving  axle,  but  1  think  it  (air  to  say,  in  this  roBpoct,  that 
the  so-niUed  hammering  cfToct  on  the  rails,  said  to  take  place 
in  the  ordinary  locomotive  driver,  where  the  weights  are 
counterbalanced,  exists  more  in  imigiosUoii  than  in  fact, 
and  that  the  chief  trouble  in  the  use  of  the  coiiiiecting'rod 
is  the  change  of  ilirection  of  its  movement. 

Among  the  roiids  which  are  ripe  for  tbti  eloctrical 
engineer,  and  on  which  in  the  near  future  I  ho|>o  he  will 
demonstrate  he  has  a  most  legitimate  claim,  are  tbo  Mew 
York  elevated  and  Chicago  elevated,  the  handling  of  the 
trains  on  tbe  New  York  Central  and  Harlem  roafU  bulov 
the  Ilarlem  River,  the  long  talked  of  rapid  tntruit  road  of 
New  York,  the  MeLropolitat)  underground  rood  of  London, 
tbe  proposed  tunnel  roads  of  London,  Parla,  »nd  BerliD. 
und,  coming  more  immediately  home,  suburban  service 
such  as  thiit  of  tho  Illinois  Central  Railroiid,  a  most  ideal 
track  for  tbe  eloctrical  engineer ;  and  last,  and,  as  it  will 
prove,  one  of  the  most  important,  tbe  operation  of  tormina] 
and  warehouse  systems  for  the  interchange  of  (roigbt  on 
tbe  lines  entering  a  city  situated  as  is  Cliiougo.  Tiakiq 
this  last,  «re  have  here  a  definite  problem,  now  pm- 
formed  in  a  more  or  less  satisfactory  way  by  iloB 
service.  It  is  a  problem  large  enough  of  itself.  It  baa 
little  connection  with  electric  truukline  service,  utd  the 
present  impracticability  of  the  latter  has  liitlo  beariof; 
upon  the  thorou||;h  practicability  of  tbe  former.  Eighteen 
hundred  or  more  switch  engines,  many  of  thou  on  duty 
24  hours  a  day,  a  large  portion  of  the  time  Standing 
idle,  puil*  their  toulnesf  into  your  overburdened  atnfr 
sphere,  because  from  SO  to  90  per  cent,  of  all  the  freight 
that  comes  into  the  deptits  of  this  city  ought  never 
come  inside  its  limits,  and  would  not  were  tbcro  a  piv 
tical  way  provided  lo  distribute  it  from  one  railroad  u> 
another  outride  tbe  city  limits.  It  has  be«ii  suggeated, 
and  it  seems  to  me  a  most  feasible  plan,  that  there  sfaaH 
t>o  established  u  vdm  system  (or  intorcbanging  freight  on 
tho  various  railroads  by  a  great  six-track  crossing  belt 
road  which  shall  form  a  common  u>no  of  tnansfer  eillur 
by  itself  or  in  combination  with  freight  warohouMs  or 
storage  yards.  Undoubtedly  there  are  many  difficultiM  '» 
the  way,  but  from  an  electrical  stand[)oiat  tbore  is  sbae- 
lutely  no  question  but  that  such  a  svsten  of  belt  line  it 
tiructicable.  With  such  unsolved  problems,  such  abundant 
fields,  I  deem  it  unnecessary  to  attempt  to  buil<l  electris 
litcomotivos  lo  pull  trains  of  great  wei^t  100  miles  an 
hour,  or  to  develop  a  system  of  conductors  for  trunk  lins 
service  wbicb  is  not  {Mssible  for  yanl  duty,  or  to  consider 
a  central  station  or  track  equipment  (or  u  duty  not 
required.  This  problem  is  in  a  mouiure  an  oxperimmtal 
one,  which  being  curried  to  a  certain  luoasuro  of  siwwsi 
will  clearly  point  the  way  (or  future  developmeot  and 
outline  its  limits. 

I  may  bo  pardoned  perhaps  if  I  take  radical  views  in 
some  matters  of  railroad  practice.  I  have  fortunately  er 
otherwise  been  thrown  into  direct  touch  with  all  tht 
larger  work  which  is  lo  be  done  in  this  country  dariai 
the  coming  year,  and  it  gives  me  pleuure  to  annouoet 
what  many  of  you  know  from  tho  current  new«  of  Iha 
day,  that  there  will  probably  be  in  operation  in  the  Unbvri 
Sutes  within  12  months  not  less  than  6ve  locomotJvsa 
varying  from  700  b.p.  to  1.200  b.p.  and  from  45  to  tM)  U«t 
in  weight.  The  character  of  the  work  done  will  vary.  In 
that  work  in  which  1  am  most  conoomed  from  a  Mnoiol 
standpoint,  a  700  b.p.  electric  locomotive  will  bo  built  br 
expenmotital  work,  and  to  attempt  to  solve  as  far  as  may  bs 
the  various  problemti  which  are  involved  in  railnMul  pnotiM 
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in  Chicago.  If  my  judgment  ia  followed,  there  will  be  an 
experimental  eectiou  of  track  in  the  form  of  a  loop  about 
13  miles  long  with  18  milea  of  rail,  and  with  every  variety 
of  single  and  double  track  coaatructioD  and  simple  and 
compound  crossings  and  switches.  On  this  I  hope  to  see 
erected  auch  varieties  of  overhead  construction  as  mar  be 
found  best  to  meet  the  various  kinds  of  service,  and  where 
the  railroad  problems  on  track  jointly  operated  by  ateam 
and  electricity  can  be  developed  in  the  most  satisfactory 
manner.  On  this  track  there  will  be  not  only  this  locomo- 
tive but  also  one  of  equal  rated  capacity  supplied  by  one  of 
the  larger  manufacturing  companies.  The  duty  demanded 
of  these  machines  will  be  severe.  They  will  be  required 
to  haul  a  train  of  not  less  than  450  tons  at  30  miles  an 
hour  up  a  grade  of  26ft  to  a  mile.  They  will  probably 
be  required  to  develop  their  full  rate  of  capacity  at  all 
speeds  between  30  and  60  miles  per  hour,  and  if  there  ia 
sufficient  track  room  they  will  be  driven  at  speeds  of  at 
least  75  and  perhaps  100  miles  per  hour  for  short  distances. 
The  potentials  usal  will  be  nearly  double  that  at  present 
obtaining  in  street  railway  practice 

A  still  larger  problem  so  far  as  power  goea,  although 
not  in  the  variety  of  conditions  which  wilt  have  to  be  met, 
will  be  that  recently  taken  for  the  operation  of  the  belt 
line  tunnel  now  being  constructed  in  Baltimore  to  avoid 
the  necessity  of  boat  transfer  to  Locus  Point.  The  duty 
of  the  motor  here  will  be  to  propel  the  trains  with  engines 
coupled  on  but  not  in  operation  through  a  tunnel  about 
6,000ft,  long.  The  conditions  require  the  motors,  which 
will  weigh  about  60  tons,  and  have  a  capacity  of  about 
1,200  h.p.,  to  propel  a  1,200-ton  freight  train  up  a  grade  of 
42ft.  to  the  mile  at  a  speed  of  15  mUes.  Passenger  trains 
of  450  tons  weight  must  be  regolarly  started  from  rest 
twice  in  the  tunnel  on  this  grade,  and  in  an  emei^ency  the 
motors  must  start  the  freight  train.  The  draw-bar  pull 
under  regular  duty,  and  when  not  starting,  may  be  as  high  aa 
32,0001b.  Perbapa  the  traffic  from  New  York  to  Philadelphia 
affords  as  good  an  example  as  any  of  what  may  be  done  on 
regular  passenger  service,  provided  the  track  is  clear  enough. 
For  this  I  some  three  years  ago  outlined  a  service  and 
again  in  the  Forum  of  September,. 1S91,  an  electric  express 
service  with  a  method  of  supply  through  a  rod  carried 
above  the  car  and  a  return  circuit  through  the  rails  and 
earth.  The  current  was  to  be  supplied  from  one  or  more 
central  stations  equipped  with  high-clasa  triple-expansion 
engines  driving  multipolar  dynamos  directly  coupled.  What 
the  electric  engineer,  and  the  railroad  man  as  well,  needs 
to  know  is  whether  the  E.M.F.  required  on  the  line  and 
the  number  of  stations  necessary  would  be  prohibitory. 
No  attempt  was  made  at  excessive  speed,  but  I  confined 
myself  to  the  average  speed  of  a  mile  a  minute  for  a 
distance  of  90  miles,  and  considered  a  through  aervice  only. 
I  assume  a  total  weight  of  copper  of  only  about  two-thirds 
that  which  existed  on  the  long-diatance  telephone  line 
between  New  York  and  Boston.  The  trains  were  to  be 
two  car  units  leaving  every  10  minutes.  I  found,  with 
these  conditions,  the  stations  and  potentials  would  be  about 
as  shown  in  the  following  table  : 

PoteDtkls. 
Stations.  Miles  apart.  Two-wtro.  Three-wire. 

1     —      3.600     1,800 

2     45      1,800    900 

3    30      1,200    600 

4     22i     900     460 

If  the  three-wire  system  is  used— that  is,  the  rails  as  a 
compensating  conductor,  between  two  trolley  rods — then 
with  only  two  stations  45  miles  apart,  it  is  seen  that  the 
potential  is  less  than  1,000  volts,  and  this  we  undoubtedly 
can  handle.  I  am  not  prepared  to  say  that  we  may  not  use 
even  a  higher  pressure,  because  I  believe  whatever  is 
demanded  in  the  interests  of  economy,  all  things  being  con- 
sidered, will  be  used,  but  if  we  can  reduce  the  potential  to 
perfectly  safe  and  reasonable  limits  by  multiplying  the 
number  of  stations,  then  these  stations  should  be  increased 
so  long  as  the  increase  does  not  seriously  affect  the  general 
expense  of  working,  On  a  service  of  this  character, 
whore  I  have  made  the  conditions  distributed  work,  and 
the  dispatching  of  units  at  brief  intervals,  which  conditions, 
I  repeat,  are  absolutely  necessary,  if  we  are  to  consider 
long-distance  tranaportation    by  electricity,  such  increase 


of  stations  as  is  advisable  will  not  increase  the  cost  of 
central  station  operation. 

Such  is  the  work  before  you — a  work  well  meriting  your 
best  efforte,  yet  is  well  to  temper  your  enthusiasm  with 
prudence.  Limit  your  attempts  to  the  solution  of  those 
problems  which  will  prove  of  practical  benefit.  Do 
not  chase  rainbows.  They  are  beautiful  and  poetic, 
but  they  have  small  place  in  the  world's  economies. 
Remember  that  neither  sentiment  nor  ignorance  are  win- 
ning cards,  but  lessened  cost  of  operation  for  equivalent 
duty  and  increased  returns  on  invested  capital.  '  All  this  is 
said  in  no  spirit  of  discouragement,  for  I  yield  to  no  man 
in  my  confidence  in  the  future  of  electric  traction.  No  new 
field  is  BO  rich,  none  more  pregnant  with  great  possibilities, 
but  the  growth  of  the  work  will  be  more  expeditious  and 
healthy  if  we  separate  the  visionary  from  the  real,  the 
impracticable  from  the  practicable. 


WATERFORD. 


At  the  meeting  of  the  Corporation  last  week  the  town 
clerk  read  the  following  report  of  the  Lighting  Committee: 

Having  had  an  interview  with  the  committee  of  the  Harboar 
Board,  we  are  now  in  a  poaitioa  to  report  GdoIIv  on  Che  question 
of  the  public  lightiag  of  the  city.  We  give  below  the  relative 
cost  ol  each  system  of  llKhting,  and  beg  to  submit  to  Cbe  Council 
for  iU  approval  the  anneied  reBolutions,  which  we  have  agreed 
upon  OB  being  fair  and  reasonable  to  all  parbiea.  It  will  be  seen 
by  tbe  figures  submitted  tbat  tbecoet  of  ligbCintf  the  city  by  eleo- 
Cricity  and  gas  will  be  £120  per  annum  in  excess  of  lighting  by 
g&a  alone,  and  £210  per  annum  in  excess  of  electricity  and  oil,  and 
tbat  the  cost  of  lighting  the  whole  city  by  gas  will  bo  £90  per 
annum  in  excesa  of  electrioity  and  oil.  We  may  mention  that  the 
Harbour  Board  contribution  infaturewill  be  £120  per  annum, 
conditionally  on  the  continuance  of  the  same  number  of  ore  lamps 
as  at  present,  tbat  Board  undertaking  the  li([btiag  of  the  bulks 
themselvee  by  gas. 

8dm  HA  BY  OF  Pdbuc  Liohciko. 
Gas. 

3»4  lamps,  at  £2.  16e £1,083  10  1 

Extra  on  lat^  lamps  112  10  0 

Clock  tower    10    0  0 

8^y park  Corporation  contribution 7  10  0 

£1.213  10  0 

Etteiricity  and  Oat. 

34  ore  lamps,  at  £24 816  0  0 

210  gas  lamps,  at  £3 630  0  0 

Sallypark  Corporation  contribution 7  10  0 

1,453  10    0 
Harbour  Board  contribatioo 120    0    0 

£1,333  10  0 
EUetricUyand  Oil 

34  arc  lamps  at  £24 81fl    0  0 

210  oil  Umps,  at  £2 420    0  0 

Sallypork  Corporation  contribution 7  10  0 

1,243  10    0 
Harbour  Board  contribution  120    0    0 

£1,123  10    0 

"  Resolved, — That  we  are  prepared  to  offer  the  electric  lighting 

company  £24  a  lamp  for  five  years  for  the  pabUc  liKbtiug  of  tJie 
city,  and  tbat  we  are  also  prepared  to  assign  to  them  our  powers 
under  the  provisional  order  for  a  term  of  10  years,  on  condition 
that  it  be  witbio  the  power  of  tbe  Corporation  to  purchase  from 
them  at  a  valuation  based  on  an  arbitratioD,  one  arbitrator  to  be 
appointed  by  the  Corporation,  one  by  the  electric  lighting  com- 
pany, and  in  case  of  disaKreement,  an  umpire  to  be  caued  in,  with 
tbe  proviso  that  should  the  Corporation  be  not  in  a  [>osition  Co  so 
purchase  from  tbe  company,  they  will  be  prepared  to  grant  them 
a  further  term  of  10  years  of  their  provisional  order,  they  {the 
compuiy)  providing  all  necessary  expenditure  for  cabling  and 
wirinK  tne  city.  That,  further,  we  offer  tbe  gas  company  £3  ^r 
lamp  for  fire  years  for  the  public  lighting  of  that  part  of  the  city 
at  present  lighted  by  oil.  That,  in  cose  the  electric  lighting  com- 
pany refuse  our  terms,  we  ask  the  Council  for  permission  to  make 
immediate  arrangements  with  the  gas  company  to  light  the  entire 
city  by  gas  at  their  tender  of  £2.  IBs.  a  lamp,  with  the  addition  of 
the  large  lamps  as  required." 

Aft«r  considerable  discussion  the  report  was  adopted. 


AUantle  Lbwa.— Tbe  Directors  of  tti«  tk'Au.'eiK.  '%Vx«>  V*^ 
Lines  Rental  T^ust,  UviiVt«i,\iuv«4«AM«ii*»'W.'«!™»-*'™'^.' 
H  per  cent,  tor  Ae^wJfi-^wt  wAVoftixLVj  ^\,\«.-s»W«'W>^  fcL»«<i»- 
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CHICAGO  EXHIBITION. 

The  London  Chamber  of  Coiumeroc,  as  wall  aa 
other  local  Chnmbers,  is  taking  cousidcrublc  into: 
in  the  Chicago  Exhibition.    At  the  meeting  of  tb 
Klectrical  Section  the  other  day,  cnorgctic,  but  not 
luamifftcturintj,   members  urged,   to    the  oluctrical 
industry,  the  general  participation  iti  this  exbibition. 
We  have  received  from  the  Loudon  Chamber 
Commerce  a  liKt  of  thirteen  exhibitors  who  bft' 
applied  for  a  total  of  4,739  square  feet  of  floor  spihcti. 
Xo  sketch  of  the  imagination  ooold  represent  theMi 
thirteen  exhibitors  as  representative  of  tho  KiiglJith 
industry.     Two  or  three  stand  in  the  front  rank,  ibtt 
remainder  ore  more  or  less  in  the  catu{<ory  of  ex- 
ploitors,  and  to  tbein  Chicago  is  fts  macb  a  field  ofi 
operation    as    is    London.      The    time    bas    lou^ 
since   gone   when    even     international    exhibitions 
were  looked  upon  as  anything  other  thou  businoiS 
coiioerns.     There  might  have  been  pride  of  initia> 
tion  and  sentimental   feelings  in   1851,    but  now 
exhibitors  do  not  exhibit  from  patriotism,  but  with 
a  view  to  obtain  custom,     ft  nmliern  notbiiig  bow 
the  custom  comes,  direct  or  indirect,  and  ofttimes  the 
indirect  effectH  are  far  more  valuable  than  the  direct. 
"  W«'.  have  not  cleared  our  expeni*es  "  is  the  cry  too 
often  heard.     That  is  not  the  question.      Has  tli« 
general  volume  of  business  increaRed  ?  If  it  bos,  it  it 
but  just  toattributcthe  whole  or  apart  of  the  inoiWM 
to  the  taking  part  in  exhibitions.     Thus  the  dincL 
ordurs  tfiken  at  the  late  Crystal  Palace  KxhibitioD 
may  not  have  paid  th«  exhibitors — but  the  balsaoe- 
sheet  of  that  exhibition  cannot  be  closed  for  months, 
if  for  years.     The  seed  sown  will  bear  frait,  and  tbo 
installation  of  some  town  in  'd'd  may  really  be  doe  U) 
the  exhibit  of  '92.     Partners  and  managers  ore  uot 
slow  to  realise  all  this,  and  no  doubt  have  thoroughly 
examined    into    the    possibilities    of    the    Chiogo 
Exhibition,     llieir    hesitation    to  apply    for 
seems  to  indicate  a  conclusion  adrerse   uither 
direct     or    indirect     business.      So    far     a 
Chicago  Exhibition  is  concerned,  the  businoss  put 
of    the    matter    seems    exceedingly     simple.      Out 
engine-makers  and  om-  dynamo-makers,  except  b 
the  case  of  those  owning  patents  in  the  States,  ou 
hardly  hope  to  open  up  business  in  the  Status.     We 
iiiELy  be  able  to  sell  a  dynamo  here  and  there,  but 
nothing  like  an  extensive  business  in  this  dirticlioo 
can   be  forthcoming.    In    the  thousand    and   ooa 
accesfiories  to  electrical  work  in  lighting,  traotioit. 
telegraphy,  and  telephony,  agencies  may  be  opeiud 
and  saleH  effected.     So  for,  then,  as  the  Statw  are 
concerned,  we  may  put  on  one  side  any  wide  promd 
of  increasing   our  eugioeering  business.      A  morv 
important    question,    however,    is,  how    will    ibi* 
exhibition  affect  electrical  enterprise  in  our  colooiH 
and  in  other  countries  outside    the    States 
China  to  Patagonia.     Will  likely  buyers  wend 
way  to  the  exbibitiou  from  all  these  qnarters? 
Australia,  and  conline  the  consideration  to  clectrxsl 
apparatus.      Almost    all    our   large    loakers    han 
agencies  in  Australia,   many    have    iustallations  t 
work,  and  they  must  decide  whether   many  pat- 
chasers  are  likely  to  be  lost  by  visiting  Ohjoago  noi 
seeing  competitors'  monufactuTM.     There  con  bu  uo 
doubt  but  that  thousands  of  visitora  from  our  own 
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coloDiea  and  from  South  America  and  Asiatic 
districts  will  visit  this  exhibition ;  only  a  portion 
of  those  visitors,  however,  will  be  interested 
in  electrical  matters.  It  is  this  question  of 
colonial  bnginess  that  has  induced  some  of  the 
thirteen  to  apply  for  space,  and  it  may  be 
that  others  who  have  hitherto  held  back  have  not 
sufficiently  considered  this  point  in  the  problem. 
The  discussion  at  the  London  Chamber  of  Com- 
merce brings  it  before  them,  and  it  is  not  too  late 
to  change  their  views.  The  argument  that  these 
exhibitions  mean  onr  giving  to  rivals  the  secrets  of 
our  practice  and  making  them  a  preseut  of  our 
designs,  is  pure  and  unadulterated  rubbish.  If  a 
rival  wants  to  know  all  about  a  machine,  he  will 
buy  one  and  study  it  in  detail  in  his  own  works.  He 
does  not  expect  to  gain  much  information  at  exhi- 
bitions. Of  course  the  man  who  is  so  cocksure  that 
everything  he  does  is  inBnitely  superior  to  anything 
anybody  else  does,  can  never  be  made  to  understand 
that  he  is  really  very  much  like  other  men,  only 
perhaps  more  so — having  as  much  to  learn  as  to 
impart.  We  are  thoroughly  of  the  opinion  that  if 
it  is  worth  while  exhibiting  at  Chicago  at  all,  it  is 
worth  while  doing  it  well.  A  few  paltry  exhibits 
are  neither  indicative  nor  representative  of  the 
industry,  and  give  visitors  no  idea  of  what  tbey  may 
expect  to  find  in  this  country.  Our  intention  is  not 
to  decide  for  or  against,  but  to  point  out  a  few  of  the 
facts  which  must  be  carefully  considered  before 
coming  to  a  final  decision.  One  thing  is  certain, 
the  expense  is  great.  If,  on  the  other  hand,  the 
return  is  commensurate,  go  ahead. 


FOREIGN  COMPBTmON. 


A  very  comprehensive  subject  was  just  touched 
upon  at  the  Electrical  Trades  Section  of  the  London 
Chamber  of  Commerce  last  Friday,  in  the  shape  of 
the  idea  expressed  by  the  title  of  this  article — that 
bugbear  of  British  manufacturers,  from  makers  of 
tintacks  to  shipbuilders — foreign  competition.  The 
problem  was  brought  forward  by  Mr,  Edmunds, 
who,  however,  was  prevented  from  being  present  to 
expound  his  views,  so  that  we  may  expect  a  further 
development  in  the  future  when  the  section  meets 
again  in  October.  Seeing  the  question  was  raised 
although  hut  tentatively,  it  may,  perhaps,  be  well  to 
dwell  for  a  moment  on  what  must  tend  to  become 
a  more  and  more  pressing  problem.  When  we 
are  told  that  English  electrical  manufacturers 
can  produce  the  best  goods  in  the  world  we  may  be 
inclined  to  agree,  but  there  are  other  factors  to  come 
in  besides  quahty;  and  these  are  cheapness  and 
push.  We  must  leave  the  discussion  of  cheapness 
for  the  present.  As  processes  tend  to  improve  the 
cost  of  production  alters,  and  the  effect  of  the 
higher  price  of  labour  is  as  often  to  lower  the 
cost  of  actual  production  as  not — witness  the  pro- 
ducts of  the  United  States.  The  item  denomi- 
nated "  push  "  is  perhaps  the  principal  one  in 
leading  and  keeping  the  markets  of  the  world  ; 
and  English  manufacturers  are  at  present — now 
home  wants  are  becoming  rapidly  supplied — turning 
to  foreign  and  colonial  markets.      What  we  find 


here  is  that  American  and  German,  not  to  mention 
Belgian,  manufacturers  are  running,  not  only  close, 
but  often,  far  ahead  in  the  supply  of  electrical 
requirements.  The  industry  has  been  in  a  curiously 
international  state  up  to  the  present,  and  American, 
Qerman,  and  English  manufacturers  have  jostled 
side  by  side  for  abiding  place  on  British  soil.  The 
industry  has  now  settled  down  to  steady  work,  and 
the  problem  is  the  competition,  not  of  systems  of  this 
or  that  country,  but  of  the  companies  and  firms  of 
this  or  that  country — quite  a  different  affair, 
and  that  which  is  meant  when  speaking  of  foreign 
competition. 

We  see,  in  looking  around,  the  steady  progress  of 
American  engineers  in  fields  hitherto  covered  by 
British  manufacturers.  Australia  is  well  canvassed 
by  the  great  companies  of  the  States,  who  can  do 
this  the  more  easily  as  the  recent  amalgamations 
have  concentrated  their  forces.  In  Europe, 
Hamburg  has  recently  purchased  a  hundred 
thousand  dollars'  worth  of  American  cable  ;  Brussels, 
itself  a  busy  engineering  centre,  has  succumbed  to 
the  wiles  and  the  skill  of  Thomson-Houston  as 
regards  its  tramways,  though  here  Britain  may  score 
a  success  in  the  electric  light  station.  G-erman  firms 
are  doing  an  immense  trade,  home  and  foreign, 
and  with  large  central  works  at  Berlin  have  branches 
in  various  dsparbmeuts  in  all  parts  of  Germany, 
in  Switzerland,  Brussels,  and  London.  Their 
technical  colleges  are  the  best  equipped  that  money 
can  procure.  The  students  are  trained  not  only  in 
technics,  drawing,  engineering,  practice  and  theory, 
but  in  commercial  proceedings,  and  in  languages. 
Hardly  any  well-educated  German  student  but 
knows  French  and  English  well,  besides  bis  own 
tongue,  as  well  as  being  trained  in  the  art  of  playing 
into  each  other's  hands.  They  recognise  the  value 
of  foreign  markets,  and  know  how  to  set  to  work  to 
acquire  them  often  before  the  insular  Briton  has 
awakened  &om  the  short-aighted  policy  of  waiting  for 
orders  from  home.  Circulars  in  various  languages-, 
properly-equipped  travellers,  and  a  good  use  of 
the  foreign  State  consuls— these  are  all  part  of 
the  organisation  that  must  be  used  to  secure  the 
foreign  and  colonial  market.  Britain  is  a  mere 
sixpenny  piece  on  the  map  of  Europe,  without  her 
Imperial  possessions,  and  the  great  and  immediate 
advantage  of  keeping  in  personal  touch  with 
Imperial  Britain  has  been  abundantly  shown  by  the 
result  to  Messrs,  Crompton  for  their  enterprise  in 
sending  one  of  their  directors  a  business  toor  around 
the  globe.  We  in  England  are  often  too  frightened 
at  a  voyage.  To  go  to  Paris,  or  even  to  Dublin 
or  Edinburgh,  is  quite  an  undertaking,  while 
how  many  engineering  firms  would  send  off 
an  engineer  on  the  spur  of  the  moment  to 
Vienna,  Malta,  Gibraltar,  Ceylon,  or  Calcutta  when 
a  prospective  engineering  order  is  on  the  carda? 
Yet  American  firms  think  nothing  of  two  or  three 
days'  or  a  week's  journey  about  the  States,  or  a 
month  in  Europe.  The  fact  is,  that  most  people  in 
England  have  not  yet  realised  the  extent  of  the  world, 
the  necessity  for  learningthe  spoken  foreign  langnagea, 
or  the  fact  that  British  consuls  exist  all  over  the  wo'cV^ 
for  the  main  purpose  of  aftot^ia^'a.  ■mswDa  "A  ■«>&!«.- 
mation  to  *i4  ■BtAib^i  \.tsA».  \"t  w  \ms»  ^'&  QcasSok^ 
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of  Comnieroo  did  t«k«  the  qaeetion  up  as  far  as  they 
can  do  so.  We  hear  as  we  write  that  an  order  for 
fourbnndred  twelve-aiiipcre  arc  lamps  and  dynamos 
to  match  has  ju»t  Ijecn  given  from  Manchester  itself 
to  a  iivlgian  electrical  engiuocriiig  rirtu.  Here  is 
a  fitting  it«ra  to  emphasise  the  contention  of  Mr. 
Kdiniinds.  that  foreign  competition  is  a  matter  of 
vital  iutoreat  to  the  British  trades  and  is  worth 
a  Utile  serious  attention. 


CORRESPONDENCE. 

"<hJi:  Diiaiia  n^orJ  |a  ci^'  mtii  •  'fitt^. 


WESTING  HOUSE  TRANSFORM  ERS. 

SiK, — Referring  to  th«  ro|>ort  ot  Dr.  Uoiikioson  on  onr 
tranaforiDen  (copita  of  which  have  hcen  sent  to  yen),  we 
huvajiiat  received  an  iiilinintion  Uoat  Dr.  Iloplcinson  that 
an  omir  ba<  occuTTod  in  the  Ia»l  puagra|>h  but  one — 
namely,  the  efficwiicy  of  the  tnuMrormer  at  quarter  ]o>d 
aboulii  read  "over  93  per  cent.,"  insteul  of  "84*7  per 
cent" 

We  ttiould  feel  much  oliliuwl  if  you  would  kindly  refer 
to  ihia  in  your  next  iuue.— Your«,  etc., 

ARTiIt'R  E.  Si'ANKK,  Secretary. 
WMtinKhouM  EludrK  Cominny,  Limited, 

4,  Victoria  mainioiM,  32,  \'ictoria-8treet,  K.U. 


DEATH  OF  MR.  CYRUS  FIRLD. 


We  rej^roC  that  tince  niir  liut  iasue  Cyrus  Field  baa 
puaed  into  the  great  unknown.  Horn  in  1819,  ho  bad 
reached  the  ordinary  apan  nl  It(o.  Tfe  died  on  Tuesday 
last.  Aa  we  Raid  in  our  leader  Use  weak,  be  wna  tho  real 
Initiattn-  g(  Atlantic  cable  entonnise  — an  enlerprUo  the 
tuccoM  o(  which  bu  revolutionised  the  buAine^s  tranaac- 
tiona  of  the  world.  C'yni*  Field  had  made  a  coiti)ieWticy 
and  retired  from  buaineu  when,  at  the  inatli;ation  of  F.  K. 
Gil  bourne,  in  IS.'^l,  he  became  iiilereHed  in  cable  work. 
Pew  men  have  left  deejwr  "  fnotfirinta  in  the  >anda  of 
time  ''  than  ho  of  whom  we  write." 


CY«U8  FIEUI. 

TIIK  MlfllCKHHrUL  I10NBKB  OP  KirnilARrNK  TKLHURAl-nV, 

I'll  Ikf  Editor  of  TitB  ELix-ritirAi.  Ekuinkkk. 

SiK, — Am  one  u(  Umi  many  thousands  of  admirers  of  the 
>  late  Mr.  Cynm  Field.  1  read  your  expreisive  article  which 
a|i)Mared  in  laai  week's  is«H  relative  to  this  remarkable 
roan  with  interest,  and  I  (eel  sure  that  every  electrician 
and  tele^^rafbic  ojwrator  will  receive  with  (irofounil  rcxrct 
the  sad  iiitelli>;ence  of  hia  decouso,  which  this  week  nas 
been  wired  over  the  tame  ocean  in  which  hia  [lionoer  work 
wms  commended.  Tbia  eminent  peraonago  may  truly  be 
called  Uie  founder  ami  (utiior  of  succoutuT  submarine  lele- 
giai^y.  Altbongh  il  isuul  th^t  the  idet  of  conveyinj^  flashes 
of  li|;htnini;  miiy  have  been  in8[iired  by  the  writer  of  the 
Itook  o(  r«Im»  (for  in  cbap.  xix.,  *,  it  is  atated  "Their 
line  is  tjone  out  through  all  the  earth,  and  their  word*  to 
the  ei»d  of  the  world,''  which  woidi  clearlj'  *buw  that  oveo 
at  that  remote  period  there  exiticd  cruile  ideas  rospectinf; 
the  future  utnisitioii  of  the  siiUlc  Ihiid  and  ethereal 
•narity  eelled  "  electricity,"  which  combination  of  matter 
aiMl  feive  wai  first  christened  by  this  name  in  the  year  IGOO 
bjr  tbo  Uw  Dr.  Gilbert,  of  Colchester),  yet  fiom  iiub- 
Itabed  reporU  it  is  evident  that  the  Rerm  of  the  modern 
Mia  of  its  utiliaation  and  application  for  pur|KMe«  of  sub- 
marine teloKratihy  ia  due  to  and  emanated  from  ^tr.  F,  N. 
aiaboume,  of  Niontreal,  and  Hr.  W.  F.  Armstrong,  of  Now 
Voric,  whose  suKKuations  were  (iractically  brought  to  a  euc- 
ooaaful  iasue  under  the  guidance  and  jMireaveranoe  of  Mr. 
Cyrus  Weat  FieUl,  aii<t  the  aniitauoa  of  bis  co-workers  in 
the  enterprtw,  which  ineludad  the  late  Sir  Cbarle*  Blight, 
Mr  Whitebouao,  Mr.  J.  W.  Brett,  and  the  present  Lofd 
Kelvin  {then  known  as  I*rol.  Thumaon). 
It  has  often  been  said  that  the  true  character  of  a  man 
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may  be  judged  by  "  phrenology."  alae  by  bia  eonveraatkm 
and  e|>eech.  Now,  if  the  latter  be  tnie,  then  t  venture  lu 
say  that  some  of  Mi'.  Field's  sterling  qualitioa  may  bo  judi^ed 
by  a  I'cruBat  of  the  ]>retty  little  speech  be  delivered  at  the 
iiiaiigiiratidn  of  the  landinj:  of  the  first  Atlantic  caUe  ia 
Valentin  ^^ay,  which,  acconling  to  history,  took  pUee  oa 
Wcdncwliiv,  AiiRiiBt  r>lh,  18&7,  And,  in  reply  ID  a  reciueM 
of  the  Earl  d(  C^arlisio,  the  then  Iiord-Liciitonant  of  Ireund, 
and  an  influetiliai  assemblage,  Mr.  Field  aaid,  "  I  have  no 
words  to  express  the  feelings  which  (ill  my  heart  to-nigbL 
Il  beats  with  love  and  aflectioo  for  every  man,  wunun, 
ehiUl  who  hears  mo  (cfaeets).  1  may  say,  however,  that 
ever  ikt  the  other  aide  of  the  waters  now  before  ua,  anyone 
you  shall  juresont  youraelvet  at  my  door  and  aay  tbal  y 
took  hand  or  |iart,  even  by  an  apixroving  amile,  tn  our  woA 
here  to-day.  yoii  shall  have  a  true  American  weleoma  I 
cannot  bind  raysolf  to  mon,  and  shall  menly  say  '  Whit 
Ood  hitb  joined  togotber  let  no  nan  |mt  asunder,  "  wndi 
which  1  thiuk  clearly  show  the  character  of  this  remarkafah 
man. 

Aa  many  of  your  rewlcrs  may  not  he  actjuainUd  vU 
tho  personal  hixtory  of  the  eminent  ]>erBonne«  irtto  hii 
done  so  much  (or  the  world  at  Inrgc,  I  would  briefly  stats 
that  Mr.  Field  was  born  in  the  town  of  Stock  bridge,  ia  tk 
State  of  Massachusetts,  in  NovemOcr,  It^ld.      His  (atW 
was  the  liev.  U.  U,  Field,  a  graduate  of    Vale  Colleget  tal 
the   late  Mr.  Field  waa  one  of   seven  sons,   all  of  when 
have  held  diatin^uisbed  iiositions  in   the   United   Btat« 
One    l)rother,   the    Hon.    D.   D.    Field,    of     New    Verk, 
is  well    kniiwn    on    both    sides    of    the    Atlantic    ai  oof 
of   the   revisers  of   the  code  of  the  State  of  New  Vori 
Another,  M,  D.  FieH,  waa  a  I  finding  rilJrnn  of  MlimisihilWll 
and  for  ecime  lime  a  senator.    HisBrolber  JonAthanEdM' 
Field  was  at  one  time  a  judge  in  the  Supreme  Oovli' 
California — the  judge  who  has  recently  tried    eerml* 
portanl  infringement  cases  in  the  United  Statee    in  eesasfr 
tion  with  electrical  science.     In  early  life,   it  appeatadnt 
Mr.  Cyrus  V^eitt  Field — l)eller  known  as  simply  Cynu  lUJ 
— ciccii|)itid  a  pwition  as  clerk  in  the  well-known  dfiftfT 
OKtubliah  merit  of  A,   T.  Stewart,   of    Now    York.     Pw 
to  hit  taking  up  the  scionco  of    tclixgruphy,    which  earn 
moncod  in  tho  year  1854,  be  had  previously  foundod  a  Ui|> 
paper  manufactory    in    Massschusctt^   and    »    conniiMe 
merchant's  warebouae  in  New  Vock,  and  by  his  Mwdsbes 
with  I'rof.  Morse  became  initiated  into  the  merita  of  tdt 
);rapby,  and   thus  took  a  ^''^at  deal  of    interest  is  thi 
advancement  of  tho  same.     Hia  pioneer  efTorti  were  in  cM- 
ncction  with  tho  formation  of  the  Nen*  York,  Xewfoani 
land,  and   London  Tclegrajib  Comjutny,  which  aftertra/ik 
by  hie  splendid  organisalioo,  pattont  persevoranci^  sni 
indefatigable    energy,   was    converted    into    tho    Allaatk 
Telegraph  Company.  The  success  of  tbiscoru^iuny,  aliho^fh 
after    many    uttempta    to    overcome    failures,     b    aa« 
well  known  ibiuti^houl  the  entire  world   as  one  nf  tb* 
(crcalest  events  of  the  iireaunt  century,  and  Mt.  FmU'i 
work  ill  connection  therewith  baa  been  toe  means  of  linkiil 
nations  in  the  bond*  of  union   and   tinding  niiipliijiisl 
for  thousands.   Hence  I  crave  a  smalt  ajaco  in  yonr  jounui 
to  record  a  brief  account  of  the  grand  work  pioneend  bf 
the  above,  which  work  has  rendered  such   service  to  nuD 
kind,  not  only  to  signal  imi)ortant  events  of   the  day,  bsi 
also  to  Diah  tho  tiiinsmi»aion  of   thought    tn    nil  knows 
iaiiu;niiges  from  one  part  of  the  globe  to  the  other. 

For  the  iiast  16  years  Mr.  Field  was  prominently  cosasMil 
with  the  Nan-  York  Elevated  Itoilway,  the  auccesa  of  whkA 
ia  also  jrrcatly  due  lo  hi*  tact  and  assistance  ;  aiKJ,  therslafa 
with  two  such  gigantic  and  marvellous  succaaes,  his  nsM 
cannot  fail  to  be  har.dod  down  to  posterity  u  one  of  tka 
foremost  pioneers  of  the  jireaent  century. — Yours  obediMtty, 

JtUy  13th.  Aktuuu  Soirm. 


LONDON  CHAMBER  OP  COMMERCE. 

A  meeting  of  the  Electrical  Trades  Section  of  the  1 
Chamber  of  Commerce  waa  held  on  Friduy  Ust  at 
oAces,  Botolph  House,  Eastcheap. 

The  Sk-rktarv  read   the  minutes,  which  rafertad 
jurticularly  to  the  appointment  of  a  spedal  alocirtc 
committee  and  the  deputation  to  the  Boanl  of  IVade  iritb 


KfaireDCQ  la  overhead  wires.     We  have  alr««dy  given  iiar- 
ticularq  of  the  result  of  Ma  deputation. 

The  Usk  of  Eartii. 

The  Electric  Traction  Committee  (consisting  of  Mr.  Mono, 
Mr.  Greath6ad,Mr.Cain,atid  Mr. Hollon ) bad  been  np{iointod 
to  deal  with  the  very  liit]K>rtant  question  of  the  use  of  the 
earth  return  by  telephone  and  tramway  oom|ianies.  Maj  or 
Fuxti)  pAfiK  explained  that  the  section  desired  to  do  all 
they  could  to  save  litigation  between  the  tele[>hoiie  and 
tramway  companies,  which  might  involve  the  cost  of 
£100,000.  An  action  was  now  ponding  between  the 
National  Telepbono  Corojiany  and  the  Koundbay  Electric 
Tramway  Company  (Me.  Cintfl  Balcer)— and  on  one  side  it 
was  laid  this  luit  would  >ctt1e  the  question  (or  ever,  while 
on  tlie  other,  that  it  would  noi  settle  It  at  all.  The  com- 
mittee bnd  gone  a  step  in  advance,  and  a  meeting  was  to  be 
held  in  a  day  or  two,  to  attempt  a  settlement  of  sooe  t'lo-lu.i 
Vivendi.  The  reason  of  the  dithcutty  was  the  insittu'ice 
(rf  Government  upon  the  iTisertion  of  protective  clauses  for 
the  telephone  companies  in  the  [tills  for  electric  railways. 
It  was  maintained,  un  the  one  side,  by  the  electric  tramway 
companies  that  they  IimI  as  much  ri^ht  to  the  earth  as  the 
telephone  oomjMnieH,  and  that  with  a  small  outlay  for 
twin  wires  they  could  obvinte  all  disadvantages.  The 
telephone  coingunies,  on  the  other  hand,  maintained  that 
the  present  system  was  sufficient  for  their  puqiose  and  that 
Parliament  nckiiowlodgod  their  rights  by  the  insertion  of 
protective  clauses  in  all  electric  railway  niils.     It  ha*!  been 

Etnted  out,  however,  by  Mr,  Selion  that  the  San<tgate  and 
j'the  Bill  did  noi  contain  these  clauses.  Mr.  Bennett, 
of  the  New  Telephone  Company,  bad  suggested  a  halfway 
measure  in  the  Maclnre  system,  lo  whicD  a  second  circuit 
(or  every  two  wires  wan  used  instead  of  entire  duplication. 
Major  Flood  Page  ho|ied  tliat  it  wu,s  posaible  to  apree  upon 
some  arrangumeni  that  both  jiitrties  soould  have  the  use  of 
oartb,  or  in  any  case  that  somethipg  might  be  done  to 
ftvoid  litigation. 

CiitcAoo  Exhibition. 

The  next  item  on  the  agenda,  and  the  principal  one 
before  the  meeting,  was  the  representation  of  the 
eleclricsl  trades  at  the  Chicago  Exhibition. 

Mr.  \V,  11,  PiiKKL'K,  who  bad  been  invited  to  attend  and 
cxiiluin  the  position,  said  the  ohaDces  of  a  successful  dis- 
play by  the  British  eloctrtcat  industries  at  Chicago  was  at 
present  very  remote,  On  the  other  hand,  in  the  industrial 
arte'  section,  the  most  magnificciit  display  ever  sent  from 
this  country  to  any  exhibition  was  going  to  Cbict^jo  from 
over  1,^00  exhibitors.  The  space  here  had  to  be  extended, 
while  out  of  20,000  square  feet  given  for  electrical  exhibitors 
only  .'S.OOOft.  bad  been  taken  up.  Those  who  had  sent  in 
applications  included  the  Eptt«ni  Company,  accumulators, 
320  squaie  feet ;  the  Electric  Construdion  Company, 
l.OOOft.,  a  large  show ;  Parioni  and  Col,  2t!0ft.,  three  types 
of  turbo-generators  ;  WiUantand  Robinson  reipiiied  a  large 
spoec  ;  Ferninti  and  Co.,  al tern ate-curr out  motors,  dynamos, 
and  other  apjiaratiis :  tbo  General  Electric  Company  ; 
and  the  Post  Office,  who  would  sen<l  over  the  historical 
display  shown  at  the  Crystal  Palace  ;  of  the  rest  there  wore 
ontv  liobert  Kwing,  conduits ;  J.  G.  Lorraio,  ventilation , 
Anders  and  Kiitt^en ;  Elmore's  American  and  Canadian 
Company ;  London  Electrometallurgical  Compaiiv,  silver- 
plating;  the  Pbonopore  Syndicate;  the  Collier  Telephone 
Com[)any ;  and  the  Homacoustic  Comjiany.  Ho  thought 
tliey  would  agree  with  him  that,  as  tbo  matter  stood,  the 
British  electrical  industry  would  not  bo  adequately  repro- 
aeoted.  His  object  in  attending  the  meeting  was  to 
endeavour  to  obtain  the  assistance  of  the  Section  to  secure 
some  complete  and  typical  exhibit  of  the  methods  of 
central  station  work  and  the  Ittjhting  of  private 
houses  and  buildings  in  England.  He  thought  it 
mighl  be  possible  to  form  a  kind  of  syndicate  amongst 
proposing  exhibitors  to  fit  up  houses  with  complete  suites 
of  English  (urniiuroand  olectnc  tittingsal)  of  the  best  kind. 
He  thought  a  number  of  Grms  might  bo  asked  to  subscribe 
a  snin,  such  as  £250  each,  to  exhibit  thoir  wares.  Govern- 
meot  was  prepared  to  give  some  heljt.  Circulars  bad  also 
been  received  from  the  Chicago  authorities  asking  luiglisb 
contractors  to  tender  for  the  lighting  of  certain  places  set 
{uide  tor  European  oxbibitora, 


Mr.  Garckk  said  the  sMtJon  waa  greatly  obliged  to  Mr. 
Preece  for  his  explanation  and  suggestion.  He  thought  a 
number  of  firms  might  r«spon<},  and  suggested  a  circular 
should  be  issued.  At  the  same  time  he  thought  a  smaller 
guarantee  than  that  mentioned  would  suffice.  With  the 
larger  firms  the  question  wai  more  difficult,  as  they  had 
dif^cultics  ill  exporting  tlieir  machinery,  and  no  great  hop«i 
of  extending  their  businesx  in  America. 

Mr.  Bms^VANGKR  said  that  the  main  questjon  should  not 
be  lost  sight  of — Chicago  was  an  cxhioition,  not  for  (ha 
United  Sutes  alone,  but  for  foreign  countries,  and  would 
be  a  great  meeting  ulace  for  persona  from  South  America, 
Canada,  and  the  Colonies.  It  was  of  the  utmo^it  import- 
ance to  English  manufacturers  to  have  a  good  exhibit. 
Electrical  engineering  had  ihissed  its  ex{>erimeRUl  stage, 
the  resources  are  great,  and  the  race  for  foreign  marluU 
will  be  extremely  keen,  nnd  in  this  direction  the  Chicago 
Exhibition  would  have  a  very  great  iroi>orUnco.  He  men- 
tioned that  during  the  last  three  or  four  years  his  firm  had 
established  business  connections  in  Canada,  Mexico,  Japan, 
and  China,  and  in  nearly  every  case  his  customers  Loldhim 
they  intended  to  visit  Cbtcago,  and  hoped  to  see  their  goods. 
The  progress  made  by  English  men  of  science  and  the  fire 
ofhcos  in  safety,  in  costly  engines  and  dynamos  of  immense 
capacity,  have  set  the  industry  on  a  sound  and  independent 
ba^is  as  com|utrcd  with  that  of  other  nations.  He  thought 
il  well  for  every  clasa  to  bo  reprcscntcl  in  the  electrical 
section,  as  wh^re  a  customer  bought  dynamoa  he  would 
prefer  also  to  buy  Sttings,  cables,  and  Um|i6. 

Mr.  pRXEOt':,  in  answer  to  a  question  from  Major  Flood 
Pkge,  said  it  was  distinctly  conceded  that  British  manu- 
facturers could  mark  their  goods  with  English  as  well  as 
American  prices;  and  altbouga  there  bud  been  rumours  that 
the  McKinley  party  intended  to  refuse  this  right.  Sir  R. 
Trueman  Wood,  who  had  gone  over  with  a  strong  ulti- 
matum in  case  this  were  true,  cabled  back  the  first  day  that 
everything  was  arranged  most  satisfactorily. 

Mr.  Erskine  suggested  there  need  not  be  great  expense 
in  fitting  up  houses,  as  the  furniture  firms  would  doubtless 
bo  glad  to  exhibit. 

The  Siecketarv  (Mr.  Murray)  said  he  had  recently 
approached  the  wholc»tlo  furniture  6rms,  and  would  do 
so  again.     If  one  trade  commenced  tbo  others  would  join. 

Mr.  MaRsiull  suted  thai  the  steam  engine  makers  had 
practically  resolved  not  to  exhibit.  The  agricultural  on^- 
neera  had  bad  a  meeting,  and  decided  unanimously  that  it 
would  not  be  advisable  to  send  to  Chicago  on  account  of 
the  prohibitive  duty  and  the  large  expanse. 

A  committee,  formed  of  Messrs.  Garcko,  Flood  Pag*, 
and  Binswangor,  was  appointed  to  tlraft  a  circular.  Major 
Fi/)OD  Pauk  remarking  that  his  own  comjiany  wore  in  the 
difficulty,  as  were  several  others,  as  they  could  not  well 
compote  with  their  parent  companies  in  America.  When 
the  circular  was  answered  they  would  call  a  further  meeting, 
probably  in  October.  Mr.  Pkkkck  thought  they  could  not 
do  better. 

OVKRHKAD  WtUBt. 

Major  Flood  Paok  gave  a  rettort  of  the  dapotoUoo, 
conMsting  of  himself  and  Mr.  tvJmunds,  whiob  walttd 
H[>on  the  Board  ol  Trade  with  reference  to  the  jiropoud 
Ovorhuad  Wires  Bill.  Ho  wont  over  the  points,  which 
were  given  in  our  rcjwrt  of  that  deputation,  stating  that 
out  of  23  clauses  they  objected  to  all  but  live.  All  bad 
been  settled  satisfactorily  to  the  electrical  trades,  save  the 
last  and  most  impoitant  one— the  clause  by  which  owners 
of  wices  were  comirelled  to  give  or  secure  permission  for  the 
officers  of  the  local  autnority  or  the  County  Council  at  all 
re^LSoiiable  timet  to  ins|>ect  the  wires  and  standard*.  He 
[Minted  out  that  this  woulil  be  most  restrictive  to  the  tele- 
phone industry,  as  wayleavos  would  be  simply  refusetl 
under  this  condition.  The  companies  should  rather  bo 
required  to  "  endeavour  to  obtain  permission." 

Mr.  A.  R.  ItuNNicrr  espresaed  great  gratitude  on  behalf 
of  hi*  company  fur  the  work  Bfajor  Flood  Page  had  done. 
The  companies  were  now  contented  with  the  oy- laws  witli 
this  one  exoepLion.  Wayleavcs  wore  difficult  enough  to 
obtain  already ;  with  this  restriction  they  would  become 
well  nigh  impossible  to  obtain. 

General  WROBBR  thought  there  should  Vw  V^.''^ 
difficulty    in  introducing  into  Oi*  ■wviXwa-''^  ■we;*'«a*«**' *> 
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cluue  which  would  |>cmiit  an  officUl  of  the  local  aitthnritf , 
in  tbe  iritemt  of  public  and  |<riv«t«  taltly,  to  impoct  tho 
Bttachmenl  br  the  officers  of  the  company.  XVitb  such  n 
cUtue,  worded  carefully,  he  did  not  ihiok  that  WAylcavofl 
would  he  refuse>l.  A«  to  the  wayleaves  alreaJy  obtiiinod 
the  qusHton  wai  much  more  ditGcult.  In  aiiuh  cti»e8  the 
local  taihorilj-  are  bound  lo  show  how  the  leuve  to  insperi 
ii  to  boobuinud. 

A  rotolutioit  wiu  carried,  ompowerinz  the  committoe  to 
<io  their  beat  to  obtain  amelioration  of  the  ohjoction.iblu 
clause. 

OriiRK  Mattkks. 

Mr.  EpMrSDR  b«d  i>lac«d  on  the  spcndn  for  diicuNiiioii 
iho  following  q<icsti>>ns ;  Sundai-disiiig  of  m.-ichinory  ; 
uniformity  of  priceii ;  and  foreign  competition.  In  ihu 
enforced  absenuu  of  Mr.  Edmunds,  it  was  thought  these 
subjects  wore  I'm  wide  to  diHuu  at  ibkt  meeting. 

The  section  then  at[re«d  to  adjnurn  till  October,  uiileaH 
BOmetbirig  of  imjvortance  shotitd  amu  in  tbe  meiutime. 


THE  CRYSTAL  PAUCE  EXHIBITION. 


THE  HI<;H.TEN8I0N    EXi'EHIMENTS. 

BY   KYDNKY    V.    WALKKIt. 

In  hia  previoii*  article  the  writer  omitted  to  mention  one 
very  gTK>t  ailranco  that  haii  been  made  in  the  10  year* 
which  have  olapaod  xince  the  former  electrical  exbihition 
was  hold  at  the  Crystal  Palace. 

In  l)f'S3  we  n-ere  ueinK  tensions  of  3,000  volts,  but  no 
were  doing  BO  in  a  timid  sort-  of  way,  fearing  that  some 
Mddentortbe  other  would  happen.  And  accidents  did 
happen,  outtin^'  off  men  in  the  jirime  of  lilo,  or  ocmaionally 
alluwin){  them  to  Im  ruscuei]  by  a  friemlly  kiiuck  duwn 
blow  fn)m  a  fellow -wrirkm;ui.  To  day  we  are  tiding 
tensions  of  10,000  vol ta,  without  iiccidont  to  life  »>  far; and 
torisi'>nK  of  3,000  volts,  whatever  may  be  said  as  to  tho 
wisdom  nf  employing  them,  are  quite  common.  But,  more 
than  that,  we  bave  had  Mr.  Nikola  Te«la  showing  us 
that  very  high  tensions  indeed  may  be  used,  i>ravided  that 
certain  conditions  accompanv  their  use,  and  we  have  also, 
day  by  day,  one  of  MoHtnt.  Siewans'H  eiecinciani  handling 
t«n«oni  01  30,000  voltn  and  .'>0,000  volu  with  the  lume 
CMS  and  ealety  that  we  handle  an  ordinary  100  volt  electric 
liKbt  aervioa. 

Bui,  u|Hirt  from  thn  striking  iidvanco  shown  by  the»a 
facta,  the  eX|>crimoiits  themtelves  ibat  are  performed  by 
ittmn.  SieDMns's  represontaliva  afford  us  many  very  inipor- 
tant  leMona.  They  bring  us  a  good  deul  neikrer  many  of 
tho  ititxzlin^  pbonomeiia  that  we  are  accustometl  to  amu- 
ciale  with  lightning  discharges,  while,  iin  the  other  band, 
tbsv  ahow  HI  that  tbe  currenta  produced  by  mean:*  of  these 
bigb  voltages  ol«y  the  same  laws,  whatever  form  tbcy  take, 
•■  currents  proiluced  by  tensions  of  only  SO  or  100  volts. 
We  aeo,  on  the  one  hand,  by  the  aid  of  those  bigb  tensions, 
phenomena  that  usually  take  months,  or,  jierhaps,  yearn,  to 
mature,  brought  about  in  a  few  mipiut«a,  and,  on  the  mher 
band,  we  see  liefore  our  eyes,  by  the  aid  of  cnrrenta  [iro- 
dneed  by  high  voltatce*,  the  (lowor  that  is  able  to  [Hjrfnrm 
many  of  tbe  mighty  feata  for  wbicb  lightning  is  nnuil. 

t)ft«n  have  ttudunta  of  rlcx-tricitl  phenomena,  when 
studying  the  apparent  freaks  of  lightning  dischar^gei,  been 
puxxlecl,  nay,  baffled,  by  the  BtU|*endous  nature  of  tlie  work 
porformoil — work  that  is  frequently  out  of  all  Hp|iarent 
reaaoD,  when  compared  to  the  power  that  in  ynnent.  We 
baar,  tor  iMtaoce,  of  a  buge  coping  alone,  funning  part  <>f 
tbe  massive  tower  of  tome  old  church,  htirli.il  violently  out 
of  ila  place  because  the  lightning  diKbargc  bad  a  fancy  to 
i»ai  tdrough  to  an  iron  tod  on  the  other  eide.  Or,  again, 
tor  no  apinrent  reason,  beyond  the  oxistenco  |KMsibly  of  a 
gaa-pi^io  annicwhcro  near.  Sober,  solid-lojking  vrashstaiida 
with  heavy  marble  tops  have  been  known  to  execute  some- 
thing like  a  war  dance.  Whence  eomea  this  [>ower  t  Some 
yean  since,  the  writer's  obcervalion,  tollowmc;  on  a  remark 
of  Mr.  Preeee'a,  ted  bin  to  the  eonclnsion  that  tbe  secret 
•Oiuw  of  tbe  enormous  energy  oxort«il  in  the  above 
iJienoiDena  waa  u>  Iw  found  in  the  ttintant-tneoiu  genera- 
tion of  steam  from  tho  walrr  pict<eut  witbin  tho  jKircs  of 
the  stono,  brickwork,  etc.,  jMBsed  thiwigb  by  tbe  cQireut. 
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It  is  well  known  that  alt  brick  and  stone,  ereo  tho  closest^ 
are  porous,  and  tbeiefore  hold  a  certain  ijiuntity  o£  waUr" 
in  suspension,  that  being  the  reason  so  many  of  tbe  waits 
of  our  houaes  are  damp.  It  is  also  woU  known  that  wh«ii 
water  is  eouveited  into  steam,  it  immediately  occujuiea  a 
stioce  1,700  time*  that  which  it  occupied  as  water.  Given, 
therefore,  tbe  facts  that  water  is  present  in  these  brick  or 
stone  walls,  that  it  is  converted  insUntaiieously  into  lUan 
in  si/»,  and  wc  bave  expansive  energ)' enoii^b  preaeot  to 
account  for  all  that  has  prevtuiisly  so  puzxled  ua. 

Bui  up  to  tbe  time  the  bigb-tensiun  exi>eriment«  befon 
referred  to  were  made,  tie  reasoning  gircii  above,  lboitij(h 
Apparently   sound,  was  necessarily  based  on   theory  to  a 
large    extent.       Now,    however,    we    have     the     whok 
phenomena  prodiicccl  at  will  before  our  eyes,  and  with  s 
much  lower  voltairc  than  we  know  to  be  present  in  mott 
lightnuig  discharges.     Is  it  iboughi  an  extravaftant  ide 
suppose   that  a  spark,  or  a  lightning   II aafa,  which   ts 
«amo  thing,  could  pau  through  poious,  waterlogged   In 
and  stones  1     Here  we  bave  it  passing  through  solid  gL 
Is  it  thought  a  stretch  of  Imagination  to  conceive  that  ateun 
is  generated  from  the  water  held  iu  the  bricks  or  stoaeil 
llore  we  have  steam  formed  from  dropping  water  under  am 
own  eyes,  and  not  only  that,  but,  if  tbe  writer's  rocoUectios 
of  the  experiment  serves  him  aright,  actually  decomposed 
into    its    constituent   gaaea,   and   the    inflammable 
hydrogen,  set  on  fire. 

Again,  in  ihe  earlj'  days  of  electric  lighting,  soeb 
nomena  as  tbe  following  were  frofiuenl,  and  in  these  i 
are  still  occasionally  to  be  seen.  An  apparently  non4oe-' 
ductivo  wood  boani,  such  as  a  wireoaaiiig,  utter  hannf 
been  in  luo  as  a  protector  of  electric  light  wirea  for  KNM 
little  lime,  suddenly  becomes  a  charred  mass,  and  perlufi 
sets  fire  lo  neighbouring  combustible  material.  Uow  im 
this  happen  t  A  study  of  the  principlee  of  the  scion 
leadfi  to  the  conclusion  that  the  moisture  held  in  ibe  pons 
of  the  wood  foima  a  puib  for  a  small  curreniof  electncit}. 
whichsilcntty,  and  usually  inijierceplibly, alters  the  naUtrssf 
the  wood  altogether,  gnulually  converting  it  into  a  con- ^ 
due  tor  of  snflicieiilly  low  resistance  to  allow  a  latvercor-l 
rent  to  cross  and  then  at  some  favourable  [>oiiit  to  thro«  <  ™, 
s|iark  ;  the  latter  phenomena  Iioing  lolloworl  by  the  chamni! 
of  the  wood,  or  its  complete  combitaUon,  according  to  lb* 
conditifluii  present. 

Buts  though  we  can  be  reasonably  certain  of  this 
careful  atid  long  continued  observation  of  the  ubjecta, 
the  work  is  done,  we  cannot  aeo  it  in  actual  |>rogren.     Vf 
hardly  even  sus[M)ct  it,  cxcciit  by  the  indirect   DUthodn' 
freciuent  insulation  tests,  am)  then  not  with  atiy  degree  rf 
certainly.     In  the  ex|>eriments  at  the  PalHce,  bowevef,  at 
see  the  process  actually  going  on.     Wo  tee  a  piece  of  ■cot 
placed  in  such  a  position,  and  of  such  a  length   that  •* 
nhould  say  it  was  practically  an  insiuUtor   for  citrrenu  nf 
ordinary  lighting  voltage.     Yet,  again,   itndor   otir  o«a 
eyes,  and   in  iho  space  of  a  few  minutea,  at  tbe  bid^tii^ 
the  operator,  wc  see  the  wood  gradually  tow  iu  n< 
appearance:  wc  soe  it  gradiully  change  till   it   becomu* 
charred,  blackened  mass;  we  sec  sjMirks  apparently  ilartMu 
through   its   mass,  igniting  small   outlying   stdintcn,  aM 
finally  we  see  an  arc  furnieil  clear  across  tho  ch;arre>i  mia, 
while  the  latter  is  evidently  still  conducting  some  jinrtiM 
of  the  current. 

In  tho  writLi's  opinion, this  is  very  much  what  cnm  nn 
all  cables  which  have  a  conductor  in  close  proximity  lo 
outer  surface  of  tbe  insulating  onveto|ie.     Jiisl  as  with 
gliuH,  and  Iho  slick,  whon  oX|)Osed  to  the  preaaure  nf  30,0(P 
volu,  a  slato  of  severe  strain  is  set  up,  which  will  in  tiaa 
l>re.ik  down  the  insulation  at  some  favourablo  |iolnt.  ui 
possibly  set  Tire  to  combustible  material  in    the   iieighhear 
hood.     Tho  wnter  has  had  a  caao  under  his   notice  whim. 
with  a  pressure  of  only  65  volts,  a  ajurk  |)a»s«d    Uitvtsa 
the  inner  copper  coniluctor  and  ita  iron   external  anaoar. 
fusing  some  of  the  iron  wires  and  setting  (ire  tn  a  cary>i 
cotton  which  it  paased  throngh,  and  which   that  tjpi 
cable  had  been  B|>eciallv  designed  to  i>roicct. 

Do  not  ihaae  experiments  also  show  us  that  bioakilea 
testa  lie  wrong  f     If  a  cable  or  other  apiiaratiia   siii 
fully  witbstan<)s  a  breakdown  text,  it  is  BU])p<)a«4l  to  Iv 
reliable  than  one  that  has  not  been  snbjccteKl    to  the  mP'' 
test.     Vet  a  glance  at  the  action  of  the  viirreut  on  tbe»*aii 
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or  the  gluB  tri!)  afaow  that  such  u  Uiel  as  tbut,  for  intUiico, 
if  iiijilied  fur  any  sensible  time,  must  Heriousl]?  wcmken  Ui« 
insiibtiriE;  properties  of  the  iiiat«ml  experimented  iipuu. 
The  insulatioti  may  not  be  broken  down,  b«causB  the  strain 
is  not  kept  up  long  enough,  but  the  m&t«rinl  is  not  the 
same  fa  it  wu  before  lh«  test  i»  ;tpi>lied,  aixl  has  not  the 
same  power  to  reaitl  lh«  puug«  of  le^kaK^  <iue  to  oven 
low  t«iu[ona  M  bsfore.  A  strip  of  nibher,  if  tuelcbed 
ouly  slightly,  may  be  strained  hundreds  of  time*,  and  will 
always  ^i>  )»ck  to  its  original  form,  or  nearly  so,  but  otico 
atretchod  beyond  a.  certain  limit,  the  stiip  never  corocs 
Uick  lo  its  old  form  apaiu. 

In  the  writer's  opinion,  there  is  only  one  form  of  ust 
that  ia  of  value  for  any  apuaraUts — rix.,  a  close  imitation 
of  the  actual  conditions  of  working,  -arried  on  for  a  long 
period  of  time,  with  [MMsibly  a  slight  increase  in  the  strain 
appliod,  above  the  normal  working  condilioos.  This, 
Bupportei)  by  close  and  persistent  observation  of  the  auim- 
ritiu  in  actual  work,  gives  m  rcsl  experience  of  the  highest 
value.  But  the  importance  of  su«b  experiments  u  tiiose 
•bown  by  Messrs.  Siemens  can  hardly  M  oxxggentod  as 
an  ail)  to  our  experience.  They  enable  us  to  see  visibly, 
going  on,  what  a  csreful  study  of  principles  and  observa- 
tion of  results  have  taught  us  to  inugtne  as  going  on, 
chough  bidden  from  our  view. 


PRACTICAL   INSTRUMENTS    FOR   THE   MEASURE- 
MENT   OF    ELECTRICITY. 

BT  J,  T.   Nlltunr  AND  J.  T.   KWKN,   ILSa 

VI. 

(Cmtmutd  from  <page  SOS,  Fd.  IX.) 

Rxntnrxnct,  cvBtinwd, 

nfV    hridge    femitinu'd). — The   ori^nal  form  of 

o's  Bridge  coiixiHtH  essenl'tivlly  of  a  stnttchod  piocr 

iinifortn  hi^lireMNtAnce  wire,  (N)(M)  Fig.  \  nboiit  ont- 

metre  long,  from  which  it  dorivcM  Ita  name,  the  Mrtrr  llrulyf. 


Vk.  3,— Dioicnun  (howjni;  Single- Wire  Moire  Kri<l|^  n>iil 
L'oiinMtioM. 

A  coo1act'ntak«r,  P,  which  rtftlly  oonstitutc*  tlio  key  of  a 
wiiMtivv  galvniunnetcr,  is  made  to  slide  up  and  down  alon^ 
the  winn  anil  in  front  of  n  calibrated  scale,  so  m  to  vary  ttit^ 

tUiHgths,  and  corresiiomtingly  the  reaiatMiete,  of  the  poftions 
IL  and  IL^  of  the  stretched  wire  on  dther  dde  of  It,  the 
nOatirc  ralaoe  of  these  two  resislauoes  being  rewi  off  from 
Uie celibmted  scale.  A  broad  Htrlpof  oo)>i>er,  (N)NQll(M}, 
whone  total  electrical  reaiKtancc  in  quite  iM^ligiblc,  is 
laid  along  the  baae-boar<l  of  the  Bridge,  and  completes  tlie 
upi>8ratUH.  Thia  cop|>er  strip  is  fiiniiMhod  with  binding 
McrewH  and  leniovable  portjons  as  sliown,  to  permit  of  tlie 
iiu«nion  of  It,  the  coil  whose  rwstance  is  to  be  det«^ 
niiTird.  and  K,,  a  known  variable  rcaisUuioe  which  iimatly 
tAk<-s  the  form  of  a  plug  ReaiataDce-Bax  or  a  calibrated 
nitewtat.  Beeidee  tbeae,  one  or  more  additional  known 
r^sUtanres  are    aotcetimea    introduced    into  tliti    circuit  in 

Pintedal  oiMii,  to  increaae  tbc  nocunicy  of  the  readingik  At 
tlie  points  N  and  M  aro  binding  scrowx  for  copnectlng  up 
the  battery  circuit,  which  consista  of  a  battwy  D  A,  of  a 
fsiirly  constant  type  xaich  as  a  Daaiell,  and  a  ooula4.'l-inaki>T 
K,  ;  and  et  tlie  |<oinU  P  and  Q  are  acrewa  for  connrding 
the    galvaaonieter  circuit,    which   oomiate  of   a   wositive 
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bighriwistance  galvAiianiciter  (such  na  a  TbomMn,  Dv]>nii, 
i>r  D'Araonval  rclleclJng  in«tninivnt,  nomc  form  of  sero 
inntniiucnt,  or  cron  n  telephone  receiver),  an<l  the  sliding 
I'ontnct maker  I',  whit'h  fnlfils  the  function  of  the  galva- 
nometer key  Kj. 

In  this,  as  in  all  other  fonus  of  the  WheattiloDe'* 
Bridge,  the  battery  circuit  and  the  galvanouMjIer  circuit 
may  be  intervbiuiged,  without  in  tlie  aligliteat  d(^re« 
afRKtiog  tke  prinnipl<-  of  the  np|mratni>  or  iiiHiioncing  the 
raiulta  obloiiied  ;  hut  tbc  turangenicnt  shown  in  Fig.  b  (in 
nhidi  iJie  >Oi<iing  cont4kct-maker  f  forme  the  galvaooneter 
key  and  not  the  battery  key)  wilt  be  found  the  more  oon- 
venient  of  the  two  for  Mdinary  measurements. 


tig.  5  sliow6  dia^rammattoatly  tlio  SirtgU-IFirf  Sfetn  Bridgt 
in  its  simplest  form,  with  all  it*  connections  made  in 
readinees  for  measuring  ft  resistance ;  and  the  oommerciol 
form  of  the  irutnimeiit  as  sold  and  used  is  illustrated  in 
Fig.  6.*  A  more  elaborate  fonn  oi  the  inatnunent,  known 
as  the  Firt-Wirr  ilHrt  llridgt,  in  whidi  the  single  wire 
(N)(M),  ii  replaced  by  a  long  wire  stretched  fivu  times 
from  side  to  side,  and  which  is  theivforc  ca(ial>!<.'^  of  mnch 
more  accurate  work  than  the  ungle-wiro  inMrumcnt,  is 
illustrated  in  Vig.  7*  ;  aod  other  forms  have  be«n  con- 
structed with  a  conaidenbly  greater  number  of  onreH  than 
this. 

In  Figs.  A  and  fi  it  will  be  seen  that'  bemdes  th^  two 
removable  pieces  for  the  inaertiou  of  R  and  R,,  titere  are  two 
other  pLi<MU(,  one  lielwcen  M  and  (\l),  uml  tbc  otlier  between 
N  iiikI  (X),  where  the  cin-nit  nmy  nlito  I>n  iiit<^mipt)Nl  and 
ftilditiunnl  rcwixtanceH  insr-rlixl.  U'hcn  these  ctdditional 
rcMif-lanoc"  are  usr^,  thry  hnv.-  to  Ije  adde<l  lo  thi?  rcsist- 
ancea  of  the  adjacent  (wrlions  of  the  stretched  wire.  In 
determining  the  value  of  an  unknown  reslstanct:.  fn  this 
cose,  therefore,  it  is  necemary  to  know  the  actual  resistance 
of  the  Ktretelied   wire    in   order  to  arrive  nl   tliw  value  of 

the  ratio  -p.     ft  !s  often  dmirabte  to  make  moHUiamtnta 

with  ihfu-  nitxiliary  n'siirtenoM  thrown  in,  so  as  to  obtain 
the  vahie  al  tli«  rmislnnco  K  to  a  greater  degree  of  Btrcuiacy. 
This  method  of  measuring  resistanoea  ia  illu.Htrui»il  in 
Example  S. 

The  total  resistance  of  the  wire  in  a  .Single- Wire  Metre 
Bridge  ia  usually  alxiut  Kve  or  six  Olimn,  alUiougb  iii  sjiecial 
eaacs  it  may  be  incnuwcd  m  many  Ohm^  or  reducAd  to  the 
fnu^tional  jiart  of  nn  Ohm,  The  wire  is  usually  made  of 
(ii-miaii  Kitvcr,  platiuuiil,  phoA]>hor'bronie,  or  silicon  broiuie 
r<ir  fnirly  high  renistances.  and  of  ulver  or  copper  for  t-ory 
tow  ri-kintanoes. 


t'ti,.  4.-  five-Wire  Metn  Bridne. 

Am  ordinary  ooiumeTciit)  wiiv  is  found  to  vary  xoinewhat 
in  lt«  electrical  renstani-H'  throughout  its  length,  instead 
of  lUviding  off  the  ecflU-  into  exatlly  equal  diviMouH  from 
iiud  to  cikI,  it  in  odviiuiblp  to  (alibrale  the  btrvtchcd  wiii; 
between  it«  two  ends,  marking  off  thi;  scak-  in  mirli  a 
way  that  the  scale  diviNions  portion  off  the  stretchr^l  wire 
into  Biuall  |>arta  of  equal  reaietance.  The  gtrinciple  on  which 
this  is  dotie  is  noniewlint  analogous  lo  the  method  of  cali- 

*  FtlPk  4  and  T  are  exauptea  of  Sitvfilo  Wlra  «iiA  Y'v«*>-Vl>n« 
Molro itridgo*,  m  iiiade  by  MaaMa.  Ki^^m  %ttA..\HnA«ik- 
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bnUng  ft  UitniMtiMtn'  Uil>«  in  order  tm  co[n|jeoBat«  for 
•Ugbt  t«ri*tion>  in  tli«  boro  of  tbe  lube. 

S»amf4*  /.— Ib  FW,  B,  adppOM  Ui&t  Uie  appaintaa  has  bc«n 
fltUd  up  M  ulinwti.  for  insMurinK  tbo  r«M*t«ii(»  )t  of  a  coll  of 
wire ;  uid  ibal  ih»  |>hij^  reinov«d  ftam  tbc  rrabtonct-boi,  arc 
rMfiMitvely  M.  1<0,  10,  *,  :i,  und  I,  *o  tkat  R,  la  niaal  lo  TM  ntiin*, 
Th«n  if  IM  galranani«t«r  ■(loi.  imilcitw  no  dAflorlloii  wIipti  ihe 
kliding  C0DlAM'iiMk«r  U  Juot  la  tlio  iKwilioii  Hhnirn,  th«  vitlue  of 
K,  tli«  rwdMMica  nIilHi  b  l>»liig  niMiiir«l,  will  b«  found  iw 
folloim ; 

-  IO'5  0!iini>. 

Tko  boUl  ia>litanc«  of  ibo  cimI  in  th«r«for«  «i|ua1  (x>  10  '>  Uliiiii<. 

Anua/ak  J. — A>  ill  cli«  |)r«vjo<iit  eiample,  lul  iJic  bridge  be  con 
MOUd  MP  aa  iboiiii  in  E^ii-.  ^  wiUi  tbo  addition  that  tbe  rcnuivabln 

eM9  bMwvMt  N  *i»l  i\j  ii  ukca  o«l  and  a  cot!  whoM  rwbUuico 
flO  Ohut  !■  inwrtcd  in  th«  gap :  and  that  a  oolt  of  .f)  Oluii- 
rMiiiUno«  ia  iiutcricd  tn  a  rienUiiur  manner  botw««n  M  und  {M).  tli<^ 
XOtaX  reabtancc  of  ibo  ■irotchcd  wlra  hiiiiii(c  beim  found  to  bu 
exactly  0  Obin*.  Tben  when  tlie  plo);*— HiO.  40, 30.  H.  and  I  huvc 
been  reniorod  from  the  re*l*liinc*-lMK.  and  the  iJidint:  contuEl 
nukor  I'  ho*  bem  brouieht  to  the  ptMitlon  rhown.  if  the  eaUano- 
ineUtr  aImiim  no  ilalteMion,  the  retutAOcc  of  R  will  t>o  loiind  oa 
(ollOWM  : 


K,» 

100 

t  «l  t  3(1  ■*■  a  )■ 

1  s  174  Ohin>. 

n.= 

au 

t-     It    ^   »« 

=  W»      „ 

b             H.= 

M 

»   0  K  a-i 

=  ui-J    ., 

1       "• 

R. 

^m 

V 

1 

174 

M-8 

.1(Nt  Ohoix. 

Tbe  idtal  r««l(l«nce  «( the  coil  ia  tlwiotora  oqu&l  to  mO  Ohm*. 

(TvUtrntHntud.) 

"           TRADE  NOTES  AND 

NOVELTIES. 

The  Nowton  fileolrical  OoniiMny,  of  Taunton,  hare  lom*  ven 
cull vutiic lit  |>iMM  vt  sppantu*  lot  inatnJIatiffii  work  well  wurtn 
tbe  «tt«utit>n  of  dceiivml  ttiginoer*.  Oiiu  of  ihne  ia  their 
paUnt  adjuatitblu  bnuMiuilcler,   which  wo  ilhuiraio  hcrvwith. 


tkrougb  t1i«  ujijxrr  inAgnol,  making  it  of  oppoaUe  iMiUrii 
to  the  lower  magriel,  giving,  tbvrofure,  strong  ^^'•-■ 
OS  l<mu  M  llie  iiiftiii  ourrcot  i>  Koini;  into  th«  eeJU.  ^' 
tlM.r.  of  llii-  celli  liavti  suniciotitly,  or  when  tho  1.  1  ! 
the  djriiituio  falln.  the  ouriviil  in  the  ni^in  eircuit  trvc 
coming  out  of  the  cellH.  and  the  {tvlaritj' of  thu  upiwr  mm 
ia  imniediatnly  ehniiiied,  rajiollinH  tbe  Itiwer  luo^vl,  and  ihia 
broukiuf  the  circuit.  Their  chiirgiug  eul'uut  is  very  aMial- 
live,  Aucl  acta  vet)-  latisfoetorily.  The  teniiitieenaaa  ta  adjoaUU* 
by  a  thumb  out  ■oiwo. 


BLACKPOOL. 


The  following  is  Ibe  TO|iartoftbe<!^omniittecoo  Electric 

In  pursuance  of  tbc  rewlutlen  jpoMod  by  tho  Eloctru: 
Coniniltt^o  on  the  '^th  Xovembor,  INDI.  and  oonAnosd 
Council  oti  the  lot  December,  1K91,  the  followini;  uMmb«r*  i  , 
aubcoinmitlee  —  riz.,  Mr.  CouooUlor  Pearaon  (chdirnian),  Ur. 
.Aidcrmaa  (nrdwell.  and  Muaara.  ('ounciUore  Sari^eiuon  oad 
Smith— beg  to  report  u  foUawa : 

Accompanied  by  tho  borouiib  aurieyor,  they  vUit«d  BrMltocd, 
lluddenneld,  I^ondon,  Chelmnford,  ForehMn,  EmbUmdim. 
RrlKhton,  De|)tford,  and  dlalrlei*  near  Loudon,  with  tli«  eAljM 
of  liiepectini;  the  variooe  eyntema  of  el«iHc  llKhUng,  and 
obtainint;  the  tullest  aullientio  inforuvition  a*  to  lh«  ootaoMttU 
■ucce«»  or  olberwiao  which  boa  attended  the  np|ilicuttoD  of  eW 
tridty  for  lighting  and  general  induniUI  (lurpoaee  at  thue  ]daa» 

The  above-mentioned  member*  of  the  Bub-eonunltleo,  togethg 
with  the  Mayor  and  Mr.  Cooneillar  Nlekflon,  visited  HuddoreHUea 
tbe  Ifiih  December  and  Bradford  on  tlie  ITth  December,  IMl.  n*} 
were  Informed  that  the  Corporation  ol  Hudderafield  had  cntefediaM 
a  contract  with  the  Brush  Electric  LtKhtlne  Coin|uuky  to  liMtal  IW 
boiouirh  with  both  public  and  prii-ale  ligntlojK,  tlto  principle  le 
be  adopted  beii^  tho  highleiuion  alt«mating'Uurrent  ipMa 
Tbe  Corjioratlon  luul  not  aiiiiointod  an  elect  riml  engineor,  tiM  lb 
■ubiect  woa  under  coniidoration.  nnd  (he  Corpoiatloa  ai«  ■■■ 
applying  for  power*  to  berrow  fiO.DOO, 

At  Bradlor<lyour  tub-oommlttce  found  that  a  inoet  exUwiH 
and  complete  uistoliaLioo  of  incaiid««oont  lighting  hAd  beM  » 
aueurat«d  on  Se)it«niber  30,  IR89,  on  the  principle  known  m  lb 
low-tention  contjnuouB  current  tryeteio.  Tlie  liMtaUaUon  IwMtiM 
deaiened  for  tho  Corporation,  &ud  iiu[>(<[int«udttd  during  eeeelfc" 
by  their  electrical  engineer,  Mr.  Jometi  N.  Shoolbrod,  of  Wert 
minsHtr,  and  the  whole  of  the  electric  plant,  inoludine  dfoOHeh 
oables,  electric  [nstrunionts,  and  apptiance*  of  all  kliKU  It*  tie 
regulation  of  the  current  have  been  conntruoted  and  laid  Iv 
Ueeera,  Siemens  Bros,  and  Co.,  of  I,ondoo,  all  Ibe  alreete  bd^f 
opened  and  madegood  by  the  CorporaUon.  TlM  avarafte diMMP 
from  the  slntlon  to  the  area  of  BU]>j)ly  i»  about    1 ,000  jMik  Md 


\ 


Htwteii  AilJtittaMe  tlniiilihaliloi. 

A  (Uflicolljr  wbh  Wu*h«*  i«  tlut  they  nxiuiru  ahiftiiit;  when  tho 
djBamo  ia  TuniUng,  ami  wUh  tlie  uausl  type  of  LrushlioMcr 
tnia  la  ■omatinie*  a  diSoult  or  lickliab  uperatiun.  With 
Um  Newtuii  Inuoliholder  the  copper  gnuM  ia  canieil  in  a 
holder  aliding  in  a  slot,  with  a  (crew  attach  men  t,  To 
alter  the  toad  ul  the  bruabea,  or  allow  for  wear,  all  that 
ia  noceaaan  to  do  ia  to  lum  tlie  milled  head,  wliieh  ia 
aaaflv  rtadMl,  (|iiil«  away  from  tlie  bniah  itaeU.  The 
braalt  can  be  altand  to  any  podtiodi  of  leaet  aparking  with  l\\n 
ulmuat  awe.  TIm  holder  hn*  abo  a  cam  amnEemenl  for 
ralain^  >ir  lowttring  tbo  brushea  to  tho  aiinmnlat»r  with  a  aiiigle 
■laiple  notion  of  a  catch-handle.  Tbe  whole  broahbolder  is 
bfMikiua  u)d  eflbettve. 

The  other  piece  of  appan(u>  ah<>«n  ia  on  aulotnatio  cut-out 
tor  ehargliig  Menuulatun.  I'he  principle  ia  ihe  rum bi nation 
of  two  buUow  magneiie  iliolla  wlioae  Dobrity  i*  chniigvablv  by 
allwaUou  of  the  enmnt.  ttlien  the  dynotuu  t»  started  and  the 
R.M.K.  riMe  •utHnendy  Um  lower  mwnet  ia  excited,  and  the 
att  met  loll  i-auMu  a  *li):hl  noranient  and  Uw  contact  Men  to  one 
aide  throw*  Uie  c*Ut  into  drcint.  fliia  alao  puta  Um  main  dicuit 


Kewten  Automatic  Cbargltig  Cnt-ool. 

the  huveet  cable  iiseil  has  a  njctiun.il  area  of  O'H  of  a  auM* 
inch  of  eoppei*.  The  etorage-reotu  containa  GS  ffirmwiiMii" 
by  Crompton  and  Co.  TheM  aocuiuulatore  kee|>  up  tlM  mA 
from  10.30  p.m.,  when  the  onginoi  are  abwt  down  until  aUal 
11  a.m.,  when  amaller  engine*  are  atorted.  The  numlis  if 
cuatomer*  mpnlled  ia  about  IA<J,  requiring  aome  I6,unil  teintM,M*k 
of  llc.p>,  tbedemned  being  oonAned  almoet  entirely  to larwewM* 
houiH>>,  cluhK,  office*.  hnl«lM,  and  shops.  The  engine*  le  (>■ 
< 'oriurutiun.  a«  well  no  the  cu-tomcra,  admit  that  the  coat  to  taS} 
double  that  of  gas,  yet  the  Utter  are  content  to  oonilnoe  the  ■■ 
of  electricity  far  lighting  purfxtaes,  rooOKninIng  ftilly  Ita  diaHr* 
advantages  over  gas.  The  price  charged  ia  Od.  |ier  Hoard  of  Tt^ 
unit :  tho  eainlol  invested  ia  about  £33.000 ;  ami  IIm  annuKl  twr^M 
about  £4.1)00;  the  Binkinc  fund  being  calavlaMal  astorarevw 
inent  in  30  y«*r».  Tlie  price  of  go*  ebarxed  In  Btwllottl  te  SO*- 
per  I.UOOft.,  the  Corporation  being  owuenef  the  ns  wotha,wb 
Blackpool.  Vour  aub-eommiLt«e  were  reoedred  witJt  ih*  n^Mi 
coiirtocy  by  the  Mayor,  the  town  clerk,  etc.,  and  Mr.  wilUiMh 
nsit>ianl  electrical  ongineer  to  Air.  Slioolbred,  wiantfcancil  eWT 
diapoidtlOD  (In  acting  •«  conductor  oi«i  Um  oenlml  bhat 
atMlon)  to  put  them  InpoaMvlon  of  the  tultoot  and  bom  nlUii 
Infomatlon  with  regard  to  ihelr  in»talla(ioa. 


ro 
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TBK  electrical  engineer,  JULY  15,  189^. 


Uw  tU»  atttQU  lij  'iti  {iMiuida««Mt  Unp*.  of  33  c.u.  Tho  cutrent 
b  Mrried  hj  meMi'  at  overhMi)  <»Mo*.  (tad  the  hiftn-Mniiion  alior- 
natinit'eamnl  i>j«t«vi  i*  omploi-od. 

T<i«  «'Ii9le  of  lli«  (limit  hnx  boon  Iftld  down  Ami  Iha  comtitole 
liiauLliitloii  Quriotl  oul  t>)r  MoMra.  Cn>ni|>t«ii  and  Co.,  to  wlioiii 
tba  Toirii  Coaaell  (who  Itnv*  kbMidMieil  vm  nltoKOtJier)  [ny 
Cii.  I0»  for  «Mb  ftra  Ump.  nnd  f'J.  6a.  lOil.  £t  «mIi  inoutdevoent 
liuii|>  |Ntr  rttt  Uw  ll^ti  (^  I'ui'n  '"xn  «unMl  to  aunriaa  «ll  Uic 
yaar  roiina.  McMK.  Urompton'a  olootricUy  w«rlu  M.  Chtltudmtl 
ivota  hMpecMd,  wad  tliniutih  tbo  courtesy  ol  Mr.  Albrlgbt  iKiino 

Are  liuD|w,  and  Mho  »Ii>ctricBl  appliftncw  ««ro  wilnMMd.  M«mt*^ 
Crain^itoa  ir«ra  abM  InHud  ta  iciMrvlitw  tho  (all  oomaiittM  U. 
BUokjioal,  aiKl  to  qwoUy  and  tand«r  fot  lh«  inaulUUoa  ol  tbe 
boroni^h.  Sovotal  inMniewa  liava  boon  beUI,  aod  ■  apeaLBoaUon 
and  i«ndar  Im<«  betn  racoived  tnm  Uiaca. 

Vour  •ab'00iiimiu«»  ha>inf[  tliorau|(lit]^  o^uuninod  the  Thonwoa- 
Uonaton  ■ntcm  (Mpedall]!  m  regara*  atroot  Ushtlni;)  nod 
wlUiewnl  Uie  Mtno  aobjectcd  to  tlio  wvercab  taaM,  tnon  r««alvoil 
to  laapeot  for  the  i>iirpa*a  o(  comparliNin  Uxo  central  aUtJunh 
pUnl,  awl  ajaWal  0(  workliiK  (both  arc  and  tacandoocvnl  lii^htfiig) 
of  ibo  Bruu  BItetrical   RiwliMorlng  Coiii|j«iiy,     Ttuiy  theroCora 

K'  lOad  th«maalv«a  iiodor  tFo  oouduct  of  Mr.  iiellon  and  Mr, 
wortli,  tho  Mitfinoora  and  joint  nunaf;«n  ol  the  Bruah  Com 
paiiy,  and  procewled  to  iiujwot  their  oenlml  ttation  at  ^lorodith 
n'Mrt,  Bankaide,  Lanibetli-  At  thi*  Ut){c  ntAlion  all  tba  curront- 
■BOiaaary  to  lo*t«l  tba  a-otorn  ball  of  iIir  City  of  I^Aodon.  an  fmr 
ihb  eoni|i«a]r*i  very  Urac  contractJi  i  lib  the  Coininliuloiior*  of 
8«ir«n>.  for  tulli  arc  and  Vnnandeacont  ll^btlnf;  la  g«iiar»I«>I  Tlio 
1i(|{h'tenalon  altcrnaUiitj-current  *y*t«in  ia  Miiiilorol  (ur  tlio 
Enoandofconl  ll]{liUny,  anil  lbolow-t«naion  aonlinuoii«*curi«iil  by 
MJiorat*  dynamo*  for  tha  are  liuhkine,  and  with  tho  eiuaplion  of 
tba  bodlcva,  wkioh  an  Babooak-VViIcoi,  all  the  maFbinury,  iq- 
cludlnK  onfpiMa,  dyaamiM.  uxoit«n,  «lc..  >r«  Riiuiuf acting  by  tho 
Broth  <'«iDuai>y,  and  ar«  tbeir  own  [lateiita.  (Jueon  Victoria- 
atr«el,  whicii  1«  liithtcd  from  thi*  ntnliaa  by  20  are  Umpa,  endi  of 
about  'i.OOO  e.p.,  placed  4i  y&rU*  a[-arl.  dla|[onallj,  i*  one  of  tho 
baat'lluKuid  tbomuiibfartv  in  thn  country,  and  alTord*  an  axofllttit 
«XHniiiIetocoini>aro  with  Kinn  Wllliaiu-atrool,  whivhii>IIlun)luat«d 
by  Tboiaaon.HauMfon  kiap*  of  ilmllar  powor.  The  li^htluj;  of 
l£oH  Bruali  Company'!  laai|w  coala  £20  per  annum  eacb,  and  the 
Umpa  arc  llghMd  front  duak  to  dawn.  The  Unuh  C'oni|jany  h 
•iMnrloal  work*  at  Liambolb  wocu  alio  tlaited,  snd  an  ins|iMtioti 
waa  made  of  their  hiwcinI  eihibils  of  the  bitcat  typoa  of  electrical 
npiiliniiras  und  mochinerv  at  the  Cryatul  t'aloco.  whore  Mr.  Uaccko. 
the  iiiaiiiigingf  diioclov  lor  tlic  Itruah  ('oiD|jany,  coui'teouily  re- 
ceived your  lub-coininiitao,  and,  together  with  Mr.  Sollon  and  Mr. 
Knwoitb,  gave  tlietn  •rorj'  InfomiaUon  ranardine  tho  object  of 
ifaoir  vUtt.  The  ex|Nrlence  of  ihla  comjiany  U  Uiat  the  avoiBK'' 
Boat  (o  "  wlr«"  a  Kouao  or  ahop  U  about  'iOH.  to'^f-'nt..  and  they 
ohatin  (or  tho  aupply  of  curroiit  to  oonauuiorB  in  I>»niJoii  T^d.  uev 
Boni^  of  Trade  unit.  Tho  If rimb  Electnoal  Compamy  wero  olaa 
invited  lo  intervMiii'  the  (till  coiuinittee  at  Blackpool,  aod  to  apecify 
and  tender  (or  the  iDatallalion  of  tbo  borouftb.  Several  inton  iova 
hav<  been  held,  and  a  complole  ■poeitication  and  t«ndi)r  lure  booii 
raceli'Oil  from  tJil*  woll'bnown  manufaclurlnft  cani|iaaj. 

The  t'holaoa  Klentrictty  Auiiply  Coinpaiiy'a  ayatein  in  a  coin- 
blnatiun  ol  moderately  hiKb  pr««aur«  dirac^t  oiirrent,  UFtni; 
aouumulatora  and  liircct- current  tnin«(uriuoni  fur  li)w-prcaeiiro 
dlaohar]{e.  Their  eon  tnd  atatiun  at  Uraycottpbure,  ('helienr  wn« 
fouiul  to  oontain  a  vaal  number  of  acoumtilatoi'i.  and  a  oomtinuoua' 
ourraitt  tranafornier,  ao  that  kaipa  in  tho  ncdghboarbood  could  be 
Ughwd  either  tiom  the  dvnainoii  direct,  or  from  both,  eimul- 
tMiMmaly.  Tho  moilu  ol  Jiriributlon  employed  i*,  tlutt  current* 
of  uMderatelv  bij;h  iiretHuro  (frotn  JiOII  to  i,:ni»  volla)  are  dUtri. 
bated  by  a  oWvtna  nuln  to  aub-alatlon*  at  can««niont  <liiitauo<* 
tbroof  hMt  the  dlatriet.  Storage  balterioa  ar«  utaoed  in  tbaee  nub- 
•faatlona,  ■'lUcb,  after  boUiK  efaarrK«d  from  the  hi|th'ur««»ure  niAius, 
are  lliea  awttohed  on  U>  the  low-praeauie  himp  aemoB.  There  are 
1,'JtKt  botiaaa  and  abopa  la  the  oomiianyN  diatrici  ol  ChehMa,  and 
out  of  thia  nuanber  the  con paoy  have  on  Ihoir  booki  about  WU 
oottaainora,  taktnK  onrrenl  for  the  aupiiljr  oJ  about  .i2,fM}  S-c.p. 
lamp*,  or  It*  wialvalent.  I'hoy  hare  rorely  more  than  1U,000 
lamp*  In  uM  at  any  t^iue.  WUbuiaand  HobliMonoiiKtMatBaboock- 
Wilcoi  bollen,  RlwoU-IWkor'*  dynamos,  and  oontlniioiia- 
currcnl  Iranalonnors,  and  the  Aron  inetera  (or  ueMurini;.  aio  in 
u*e  at  till*  MbIIoii. 

Another  dialrlet  (liittail  wbkh  u  xuM^ufully  inriallsd  by  thin 
oombinalion  ol  Uigh  and  low  lueaaurv  and  ttorafic  baLIeriee,  u  tho 
Hydenbant  and  Ontal  I'alaoa  Diitriot  i'oin|iany'*  area,  and  their 
ayatani  awl  llnawilal  proapecrU  were  folly  amietred  into,  with  tho 
awinaftoe  ol  ihalr  uaMyw,  Ur.  Oeo.  OAor,  By  adupttny  hi|[h- 
Maaitre  iii*l«*  ihla  oompwiy  1«  now  enabtod  to  mpi>ly  about 
MO  b.UL  of  •leotrtoal  tMtHJ,  and  lo  (raaaoiit  the  Mme  to  the 
Oyatol  Palaoe  tot  tbe  p«rpaee*  of  Ibo  Blectricnl  Uxhibitiun.  Th« 
iirice  char|[ed  l«  aoaMOiara  by  thia  cotniainy  if  Sd.  |vr  BoarO  uf 
Ttwio  unit,  thi"  |>rl«a  belnit  aiiual  to  abuni  (d.  isr  h  c.p,  himp  {w-r 
hour,  TlieniMilyiieaolBUHikineiTarouiiml  nial<'li*l>c>i  Itabcock- 
WUcolt  boUaia,  WUIane  awl  IbUnaua  aoiclnea.  Elwell  Tarkor 
^jmaauM.  awl  IUa|t'*jP*UMt  ooniUiwHw^urteni  irwiaratBieni. 

The  Watainalcr  Elactfie  Supply  Curporalhm'a  oenlral  atatMn 
alMdIbank  utreet  waa*laU«d  by  youraab  coiuiultlee,  ac«iami>aiiied 
by  Mr.  SliwiJO  wid  Mr.  Keat.  (lootrloal  enKiiMen.  of  WeaMtDater, 
Who  lolrokluced  the  de|i«t«tfaa  to  Prof.  Keiuie>ly,  tlie  oonauUiiw 
oniriDoer  to  tltta  oleetrte  ooaniaM*.  TMa  oontral  auUoit  »m  foaud 
to  be  ao  well  anMoed  that,  la  the  eonunltUo'*  HidKOMiil,  none  of 
the  atatloai  whMi  had  bea«  Inepeoloil  woelled,  and  i-oty  fc<v 
Moalledl.  It  la  nMr«l  appaaraMa  aiul  the  ayiaiBOlrioal  uiraiiKcnoitil 
Of  all  the  nnelUMrT.  The  laetbad  of  watkin|[  !■  n  diroot-ourraoi 
•loca|«W»,  and  the  iiMLna  are  taUuathathiW' wire  tyateo).     Tbo 


total  number  ol  ligbta  Mnnected  to  the  matna  of  tix)  Wmtmu 
({onipany  (a  about  70,000  8  cp.,  and  of  Iheee  aboat  ■i.'i.OOl)  are  raal 
at  lull  load.  Tho  company  have  throe  ceatral  atationa  :  oac  at 
Bodoaton-plaoe,  Bclgravb ;  one  at  Danaa.Kree4,  Uayfair  j  ami 
the  one  at  Millbank-uroot ;  and  by  an  arraaicoinent  whiob  haa 
boon  oinilo  for  aupplyiii);  all  the  lighta  off  a  main  i  ids,  l«  which  aU 
the  atationa  are  connected,  the  «urr«ot  ia  aupplied  fiotn  all  theae 
three  atationa.  In  tbo  Millbank-atteet  etation  there  are  ftr«b«ilan 
by  Kabcock- Wilcox,  cisht  onginee  by  Willaat  and  Bobfoaon  t  fi*« 
dynamo  machinca,  two  by  Uathor  and  Piatt,  and  Uvrat  by 
Gooidon  and  Ca,  and  complete  oondcniiafl  appanttoa  w»a  (Hit 
down,  and  iraaio  dally  uto.  Two  anitcliboarda  are  fixed,  one  at 
either  end  of  the  lootn,  the  larfcer  one  boinn  lor  iJmccioral  Kainly 
ayaUm,  and  the  vmaltor  oau  (or  tlie  [louaea  oi  Parliamont.  nia 
Iatt«r  is  uuit«  duttiiot  from  the  other  circait.  ao  otbor  tinhta  hihg 
contcollnl  by  it  than  thoBO  installod  in  the  Hoaaea  of  rurllauMUk 
Tbo  KwitchboiLrda  nrc  both  by  MeanrF.  Cromptoe  aod  Co,,  Uenited. 
Tho  aocumulalor*  omploj-ed  are  the  Cmmptoo-Uawetl.  the  |>n«nl 
plant  conautinic  of  throe  acta  or  batlertea,  WMh  aet  havuic  B 
SS-pUte  oelU.  rha  oietora  uaod  are  the  Aran  inatrataaob*  «(the 
improved  tytio  ;  Maaara.  8harpe  and  Kent  «er«  tho  oorattactoralcr 
the  inslatbition  of  thi*  alation  and  plant. 

Another  unporlant  inataltatton  which  your  ■ab'«aWBiiWt 
visited  was  at  Brit;Hton.  Thi«  ia  alao  worked  on  the  low-pteaMt* 
continue  us- current  ryaUiio,  and  ia  owned  by  tho  Corpontaos  ri 
Brighton.  Tbe  dcpuUtion  received  all  courloav  and  intoniiatiia 
raapoctine  the  contml  ctalion,  and  tbe  sapply  ol  th«  <nuTHit,  •!«.• 
from  Iho  Alayoc.  who  wan  acoompaniod  by  Mr.  Talbot,  the  dcfMQ' 
town  ctork,  Mr.  Wnsht,  tbe  remdeot  doctrical  onjciaear,  Mr. 
Nebel,  the  tuiioriiitondeiit  of  worki,  and  aet-eral  tnaiabere  ol  the 
Couocil,  The  Corrwration  hare  already  expended  £43.000  on  tka 
initAllation.  and  thev  are  now  aookln^'  |>ower«  taoxt«iia  their  ana 
of  aiipply,  which  will  neoiMult4it«  a  further  coneiderHblo  outlay  If 
eitra  plant  for  aub  sUiUons,  etc.  Tba  preeaot  atalJon  will  aimilr 
II),0(K)  liiiii|>i<  of  S  cp.  for  incandeacont  Ugbtlnt;,  no  arc  li|tMii)t 
iitina  attdmptod  by  tbo  Corporation  for  rtreet  li|[htlafC*  '^f" 
borrowlnK  power*  cilend  lor  a  period  ol  30  yoara,  and  thagtara 

'to  extond    ovar  thewaa 

LuDua  with  ctUTml.  aof 

obarRe  b  Td.  per  Soard  of  Trade  unit,  IJio  number  of  liw 

lishted  at  any  odo  lime  belav  '2,000,  and  th«ir   t»rf;aat tf —ili 

the  Alhambra,  whleh  ia  iiietalled  with  over  3U0  lanipa.  Thia  !•«» 
sidured  to  be  ver^  Kood  buainew  for  the  abort  tiine  in  which  tlq 
have  boon  runniUK  <abaul  four  montha  oaly),  nod,  of  coarva" 
urolit  or  loss  can  aa  ycl  bo  estimated,  though  tho  mayor  expnari 
lit*  opinion  tliot  Ion  must  arise  on  the  preeei>t  output,  but  thai ' 
the  niaxlmum  current  bo  auppliod  a  mofit  atay  be  naade,  aa  tie 
only  Incroaaad  outlay  wilt  bo  In  tho  dlrcotion  td  waffat  aad  lad 
The  l!rii;)ilon  Lighting  Committee  conaidar  tfaair  low-preMon 
continuous- unrmit  nnd  Rtoraoo  battery  Byat«m  tlio  MM  if 
ooinpacldistrictti  with  plenty  o?  ooutu mora.  The  (^nncil  recaa 
mond  ftroasly  tbo  heepinj*  of  tbe  oloctrie  UghtiitB  order  lu  (^ 
hands  of  the  Coiuornlion,  nod  have  j[r«at  faith  In  ilia  fatan 
ilovolopmonl  of  too  electric  U(;ht.  ^our  auboonunltcoe  bw4 
hom.'aj  in  Bradford,  that,  lamp  for  lamp,  thoeloctvio  light  MM  ti* 
ooosiinMra  about  double  tlio  price  ol  gaa,  but  tba  oonaaaanT  •>' 
peolationa  ware  more  than  roallaed  by  tba  improvad  iiiwlllma** 
bealtli  and  eleaollnm*,  •'miller  tiro  rlaka,  dearer  atmoapbero,  ■  IMV 
lighl,  and  lliu  abaonce  of  daaLruutiva  ofEsci  •»  the  rcauH  of  tla 
olectria  lighting;  t.  ga«.  Your  aub-oominittaa  were  irkfenmdtW 
coDMimcra  were  all  tatiidied  and  their  nuuibor  waa  rapldily  im 
ing.  AbouL  liO  milea  of  cable  hdve  been  laid  in  amsll  aubwayai 
the  foot|uiths.  and  tho  coaipuUory  area  in  qu^^on  ia  aboat  am 
wpinrc  mile.  The  nlant  conaista  of  throe  l.«acaabir«  boilart  |w* 
iicti'iK  na  a  *tand-by),  u-ith  apaoo  for  tliroo  additioiul  botkn 
thivu  cuiiii>ound  direct-cnupled  enitinca,  by  Willana  at»d 


oorrowinK  power*  ciieno  lor  a  ponoa  oi  -wj 
cow  applying  for  a  aupijlcmontary  loan  to  ( 
period,  liiey  are  aupphinjc  about  4,000  Lua 
their  obante  w  Td.  per  BiMnI  ol  Trade  unit,  i 


■sich  dovuloping  UH  Lh.jx  at  4>'il*  rovoluthHia.  Tlse  dynaoMi,  dtot 
trioalapparatUB,  etc,  are  all  by  IlionMna  Broe.,  and  l^iMUenwd 
Co.  Several  dMoriptione  of  matota  are  fat  lua,  ranitiatt  f  nn  H  «> 
100  li^hta,  the  Aroa  t|iriaw  oott  JCS)  b«in([  Idrvd  out  at  tl^  f* 
veiu,  the  Corporation  koepitig  all  inetcrB  in  repair,  ^la  wsriW 
hours  nt  the  station  are  lroni2p.in.  to  10  p.m..  whaa  Aoaw  ieaW 
olf,  tbe  batterioa  aupplyinii  curtctit  for  tbe  ramalntnn  '*  >>"**■ 
The  prioo  of  coal  at  Brighton  la  ■2i».  iter  ton.  and  tho  obame  ka 
i;aa  ia  ^  9d.  per  1.000  cubic  feet-  Brishloo  ia  alao  paaaaNil  <* 
another  ayataoi  of  distribution,  whleh  i*  oomtivUns  KMnly  «at 
that  of  the  Corporalion  tor  tbe  li^htiuit  buainaaa  otUia  bnun* 
This  instotlation  tielongii  to  the  l!ri(;hloa  and  Hove  Glactrte  Uftt 
Company,  and  is  worked  on  tho  hiKhprtaaure  lUtomatin^^arx*' 
■yalom,  luid  without  tbo  old  of  alocage  battetiaik  Uaiara.  fliM' 
mend  aod  Co.  were  the  onfiioeere  and  ooalraotora  lot  thia  umpaj 
and  Mwwi-a.  Hammond'*  L«>ndan  niana((er,  Mr.  (}ao«la,  aai  W 
Hodgson,  tho  inaniyer  for  the  Brlgbtoa  aad  liov*  Coinpaay.  eai- 
d acted  rour  donulatlon  otor  the  oontral  alailoo  aad  plaal,  a^ 
suppiiea  tlie  followiiiK  information  to  lb«m.  Tbo  c«|iiiAl  ol  Ua 
companv  ia  only  £17.300,  and  thoy  can,  with  tttoir  |ilanl,  (aH*'; 
tho  whole  ol  the  arcA  of  Brighton,  inclwliit);  the  araaewved  1^  da 
Corporation,  tboir  wires  being  laid  now  at  a,  dialanea  of  ov«  Ikra 
mllna  from  the  aUtion.  At  the  timo  of  your  eab-OMawUMe  • 
viMt  10,000  S.c.(i.  lamix  wore  mnning,  thi*  number  abowlM  " 
incroaae over  tho  year  IHDu  of  n,31U  lanpa.  The ooai  of  nalHidaM 
for  the  CurjioiKiiuii  Hiippty  wax  over  £IN,<XW,  whoraaa  lh»  *»* 
pany'a  laaiiia  only  npjienr  in  tlieir  boolu  at  X5,000,  Thn  hUb  ^ 
mains  i*  one  of  tho  principal  differenoea  ia  ooit  beiweaa  tha  Ugh Mri 
low  tenaion  syalema-  Tbo  comimaf  laithar  elaioi  Uiiat  by  tka  aw  ' 
the  high-|ire«wvra  aystctn  the  axoeaaivo  WMto  oockiMCted  wtth  <t» 
uto  of  aceomnkton  ia  avoided,  ai  wall  a*  Iha  beayy  ooat  te  a^* 
Tbe  oompany  charge  7d.  par  Board  of  Trade  nnit  ia  tJ«  «■ 
within  which  they  ooannaW  with  tb«  Coriioraliao,  and  Bd.  ealMia 
Tbe  ivaal  leajcUi  oi  nwiM  laid  it  about  1 J  milaa.  oovarinii  ^*>^ 
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the  whole  of  Bri|;hton  and  Hove.  Mr.  Hammoud  is  tho  ohnjrman 
■of  the  coropnny,  aud  they  Imvo  p.iiii  5  yier  cent,  ilividomi  on  their 
capital  (or  several  years. 

EHstbourac :  MeiMirs.  UanunoDcl  and  Co.  were  also  tho  electticitl 
sngineerB  and  contriKitors  for  the  EHstbouroe  Electric  Light  Com- 
paiij,  which  ie  atatod  to  have  been  the  first  comlinny  in  EnKlond 
to  supply  electrical  energy  for  hoth  public  and  private  lighting 
from  a  central  station.  Toe  capital  of  the  company  IB  £*.^,000, 
and  they  jiay  8  per  cent,  for  their  debenture  oapitol.  The  syatem 
need  ia  the  high-preBeare  oltornating  current  of  I.SOO  volts  at  the 
central  emtion.  which  ia  transformed  by  raeans  of  Lowrio-Hall 
converters  down  to  about  100  volts  before  entering  the  consumer's 
premises.  This  company  supply  the  Corporation  of  Eastbourne 
with  the  arc  lighting  for  the  Promenade.  A  special  engine  drives 
a  Brush  dynamo  for  thip  lighting  alone,  starting  an  hour  before 
sunset  and  closing  at  11.30  p.m.  This  public  lightinjr  of  the 
fromenade  consists  of  111  Brush  arc  lamps  of  about  2,()00  c.p.  each, 
and  each  lamp  costs  the  Corporation  3jd.  per  hour,  or  a  total  for 
the  whole  of  the  lamps  of  £4>^>  per  year.  Tho  station  ia  supplying 
about  4,000  incandescent  lampB  of  16  c.p.  out  of  a  total  capacity  of 
6,000,  and  the  charge  to  consumers  ia  lOd.  per  Board  of  Trade 
unit.  Coal  coats  about  -26s.  [ler  ton.  Tho  plant  consists  of  Fowler's 
tubular  boilers,  fowler's  ITiH-lip.  compound  engines,  driving 
Elwell  -  Parker  dynamos  by  belting.  Westinghousc  motera  arc 
used,  nod  are  hired  out  to  customern  at  oh.  per  quarter. 

West  Brompton  :  This  is  another  central  station  and  instal- 
lation for  which  Messrs.  Hammond  and  Co.  were  the  electrical  engi- 
neers and  contractors.  The  capital  of  the  West  Brompton  House- 
to-House  Electric  Company  is  £70,000,  and  the  company  was 
formed  in  IHiO.  Of  all  the  stations  visitod  by  your  eub-committeo, 
this  was  tho  best  example  for  working  the  high-tonsion  alternating- 
current  system  by  means  of  uorivcrtors  which  came  under  their 
notice.  Sir,  (Jay,  tho  engineer  and  manager,  with  Mr,  C.  V, 
<lo«do,  the  manager  for  Messrs.  Hammond  and  Co.,  conducted  the 
deputation  over  the  station,  and  courteously  and  lucidly  explained 
the  syHt«m  under  which  they  were  working,  and  supplied  tlie 
fullest  information  as  to  cost  of  working  and  the  ])ower  of  the 
plant,  etc.     There  aro  about  'Jrl  miles  of  mains  laid  in  cast-iron 

EipCB  of  Gin.  diameter  for  the  larKest  size.  Four  Babcock-VVilcox 
oilen",  working  up  t-o  1201b.  pressure ;  four  Fowler  compound 
engines  (non-condensing),  one  of  which,  of  asmall  size,  works  after 
12  p.m.  The  dynamos  were  of  the  Lowrie.Hall  type,  being  manu- 
fnctured  by  Messrs.  Elwell  and  Parker,  and  were  driven  by  ropos 
from  grooved  flywheels  of  engines.  At  present  there  are  about 
3i,  000  lamps  installed,  the  greatest  number  lighted  at  onetime 
being  about  10,000.  Tho  station  is  so  [lesigned  that  it  can  be 
extended  at  any  time  to  hold  12  engines  aud  dynamos  cajiabla  of 
supplying  40,000  lamps.  Westinghouse  meters  are  used,  and  are 
hired  out  to  consumors  at  5s.  per  t|uarter,  and  the  charge  made 
for  current  is  at  the  rato  of  8d,  per  Board  of  Trade  unit.  The 
engineers  laid  great  stress  upon  tbo  advantages  to  be  gained  by 
adopting  the  high  tension  system  for  a  place  like  Blackpool,  and 
strongly  emphasised  the  fact  that  all  danger  is  removed  by  this 
system  by  the  employment  of  converters  which  deliver  the  current 
to  the  consumer  at  about  100  volts  only.  The  smooth,  almost 
noiseless  working  of  this  station  ;  tho  aamirablc  and  convenient 
arrangement  of  all  apparatus  and  machinery ;  tho  ap[)aranlly 
highly  successful  system  of  generating  an'i  aup)>lying  electric 
ligiit  and  power  by  means  of  the  Lowrie-Hall  types  of  altsrnatiiig- 
current  high-pressure  dynamos,  which  are  worked  in  parallel,  and 
are  not  affected  by  the  extinction  or  relighting  of  large  numbers 
of  lamps;  the  absence  of  all  complicated  machinery  or  instru- 
ments, together  with  the  well-conanlered  and  exceedingly  sim[)le 
arrangements  of  the  switch  and  testing  rooms,  and  the  »>atir' factory 
supply  and  steadiuees  of  lights  to  consumers,  powerfully  oud 
favourably  impressed  your  sub-committee  ns  being  in  every 
resiiect  not  only  a  model  station  but  one  displaying  in  the  clearest 
and  simplest  form  a  system  calculated  to  meet  in  an  eminent 
degree  the  peculiar  requirements  of  both  pubhc  and  private 
ligiiting,  as  well  as  tho  supply  of  electric  motive  power,  for  Black- 

Siol.  Mussrs.  Hammond  and  Co  ,  engineers  to  the  Uouse-to- 
ouBO  Electric  Supply  Company,  of  London,  Leeds,  Uublin, 
Cootbridge,  Burton,  'Tbe  Scotch,  etc.,  were  invited  by  your  sub- 
committee to  visit  Blackpool,  and  to  specify  and  tender  for  their 
system  of  installation  for  the  borough.  Accordingly  several 
interviews  have  been  hold  by  the  full  committee  with  this  com 
pany,  at  which  there  have  been  present  Mr.  Robert  Hammond 
(the  wellknown  electrician)  the  principal  of  the  company,  Mr. 
Goode,  the  manager,  and  Mr.  Hall,  the  chief  electrical  engineer, 
etc.,  and  a  dotailed  specitication  of  their  Lowrie-Hall  syatem, 
together  with  a  tender  tor  the  complete  installotion  of  the  borough, 
have  been  furnished  to  the  committee. 

The  subcommittee  with  the  knowledge  gained  by  the  enquiries 
before  named,  and  having  hod  the  advantages  of  tlio  conferencos 
between  several  electrical  enginoors  and  the  full  committee,  and 
also  having  regard  to  tlio  following;  considorotiona,  have  now 
arrived  at  the  recommendations  hereinafter  set  forth.  The  con. 
sidorations  which  the  sub-committee  have  had  in  mind  nre  ; 

That  the  Cor|K>ration  are  themselves  the  undertakers  for  the 
purposes  of  the  Blackpool  Electric  Lighting  Order,  Itt90:  that 
the  borough,  which  is  the  prescribed  area  of  aupply,  is  sparsely 
occupied  in  some  portions,  whilst  in  other  places  at  long  distances 
apart  there  are  many  streete,  bouses,  and  buildings  likely  to  be 
required  to  be  lighted  by  electricity  ;  that  an  installation  in  any 
particular  part  of  the  borough  may  soon  have  to  be  extended  so 
as  to  embrace  a  wider  district  of  actual  aupply  ;  that  uny  area  of 
supply  in  Blackpool  is  necessarily,  owing  to  local  conditions, 
irregular  in  form  and  not  compact,  and  that  for  the  pi-esont  tho 
consumers  therein  must,  until  the  au[iply  has  been  in  use,  and  the 
CMt  to  such  ODiuaiiier  eapwioDcad,  be  ab  uneven  distMiccB  apart ; 


that  in  the  only  Btrocta  wherein  under  tho  order  distributing  maina 
are  to  be  laid  within  n  doiinito  time,  there  is  an  existing  installa- 
tion in  tho  form  of  tho  Marine  Promenade  electric  lighting  ;  that 
any  installiition  should  be  adapted  for  permanent  and  oconomictJ 
working  :  that  in  carrying  out  any  scheme  regard  should  be  had 
lo  as  small  a  bunion  in  the  way  of  loans  and  repayment  as  would 
be  consistent  with  efficiency  and  provisions  for  future  develop- 
ment :  that  the  question  of  street  lighting  in  the  busiiiBss  parts  of 
the  town  must  be  taken  into  account  ;  that  apprehensions  of 
danger  from  adoption  of  a  high-pressure  system  must  be  borne  io 
minrt,  nnd  such  apprehensions  shown  to  he  groundless  ;  that  it  may 
now  be  nssamed  that  the  adoption  of  electricity  as  a  means  of 
publicand  private  lighting  has  passed  its  initial  or  os|>erimontftl 
stage  1  and  that  on  grounds  of  utility,  health,  and  attraction,  the 
Council  may  now  safely  he  recommended  to  undertake  a  supply  of 
electric  energy  for  such  lighting  in  Blackpool. 

The  stib- committee  therefore  respectfully  submit  tho  following 
recommendations  and  opinions  for  appro*  al  and  adoption  ; 

1.  That  the  Corporation  should  not  transfer  their  powers  and 
works  under  the  order  to  any  company  or  person,  but  keep  the 
same  in  their  own  hands  and  control,  nnd  should  employ  electrical 
contractors  to  execute  for  the  Corporation  any  necessary  works, 

'2.  That  the  best  system  to  meet  the  scattered  and  uneven  col- 
lections of  probable  consumers,  and  bearing  in  mind  tho  long 
distances  many  of  them  will  he  apart,  will  be  the  high-tension 
alt  em  a  ting -cur  rent  transformer  system.  This  system,  in  the  sub- 
committees opinion,  is  best  calculated  to  meet  tho  growing  require- 
ments of  such  a  town  as  Blackpool,  and  of  further  reasonable 
ostensions  without  much  additional  expense  at  the  central  gene- 
rating station,  nnd  without  the  necessity  of  providing  any  sub- 
station?, and  would  also  bo  best  suitable  for  districts  which  are 
not  compact  in  themselves,  or  where  the  separate  consumers 
therein  may  bo  wide  apart. 

3.  That  the  central  generating  station  might  advantageously 
be  erected  on  land  belonging  to  the  Corporation  at  the  centrtil 
atoroyard. 

4.  That  the  high-tension  alternating- current  system  can  more 
suecessfully  deal  with  the  Promenade  and  public  street  lighting 
than  the  low-tension  continuous  current  system,  and  the  sub- 
committee consequently  recommend  the  discontinuance  of  the 
present  low. tension  system  of  electric  lighting  on  the  Promenade 
and  piers. 

.■>.  That  for  the  Promenade  and  piers  tho  sub-committee  recoin- 
raond  a  greater  number  of  arc  lompa  than  the  number  now  in  uso, 
and  that  each  lamp  be  of  2,000  c.p.  instead  of  tho  present  6, 000-c.p. 
laraiiB,  and  that  same  be  placed  at  less  distances  apart,  aud  on 
shorter  and  ornamental  poles  not  eicooding  ■2.)ft.  in  height,  in  lieu 
of  theexistinff  90ft.  poles,  as  being  calcuiated  to  give  far  more 
efficient  illumination,  nnd  a  much  more  even  distribution  of  light, 
and  at  a  considerably  reduced  cost;  thus  adding  an  additional 
artistic  and  attractive  feature  to  the  Marine  Promenade.  Tbe 
sub-committee  further  anggest  tho  same  power  and  height  of 
lamp  for  street  electric  lighting  in  those  parts  of  the  borough 
which  the  Cuunoil  may  determine  to  have  lighted  by  electricity. 

6.  That  the  capital  expenditure  required  for  the  system  which 
the  Bub-committee  suggest  is  estimated  to  be  very  much  less  than 
for  the  capital  ei[>onditnro  of  any  other  known  system.  Moreover, 
the  sub-committee  believe  its  working  would  be  more  economicol, 
more  efficient,  and  bettor  adapted  for  future  development  than  the 
other  systems. 

7.  That  the  high-tension  system  does  not  present  dangoroui 
features,  because  by  tbo  uso  of  transformers  the  high-pressure 
electric  current  is  converted  into  a  low-pressure  and  harmlois 
curient  before  entering  the  premises  of  one  or  more  consumers. 

In  conclusion,  and  feeling  that  the  Council  and  the  public,  xipoa 
whom  the  supfiort  of  any  new  system  of  lighting  must  depend,  will 
expect  an  eipceseion  of  opinion  as  regardn  the  probable  capital 
cost,  and  the  expense  to  tne  consumer  himself,  the  sub-committee 
report  that  they  believe  a  capital  outlay  of  about  £26,000  would 
satiafactorily  meet  tho  present  re(|uirements  of  those  porta  of  the 
borough  where  electricity  may  be  demindod,  either  for  lighting 
pur[KDBOs  or  motive  power,  and  that  electric  energy  by  the  system 
recommended  by  the  subcommittee  can,  after  making  provision 
for  sinking  fund  and  interest,  be  supplied  lo  consumersat  a  charge 
not  greater  than  6d.  per  Board  of  Trode  unit,  [mssibly  at  5d.,  and 
that  if  there  be  a  lair  increase  in  the  consumption  the  charge  may 
even  be  less  than  5d.  A  charge  of  6d.  per  Board  of  Trade  unit 
would  be  6i|ui*alent  to  a  charg»  of  about  4a.  per  1,000  cubic  feat 
of  gas  of  IH  standard  candle-power. 

Before  advising  the  final  acceptance  of  the  particular  tendw 
recommended  by  the  subcommittee,  It  is  desired  that  the  Council 
should  Srst  approve  of  the  system  suggested,  and  that  in  place  of 
obtaining  a  report  from  a  consulting  efcetrical  engineer  as  already 
authorised  by  the  Council,  the  Electric  Lighting  C'ommitt«B  should 
be  empowered  to  appoint  a  resident  electrical  engineer  to  odvise 
on  the  specitication  and  tender  recommended  by  tho  sub-com- 
mittee, and  that  such  resident  electrical  engineer  should  have 
charge  of  tho  works  during  construction  and  of  their  subsequent 
niaintenance- 

The  subcommittee  venture  to  express  the  hope  that  their  long 
and  arduous  enquiries  anil  labours  will  be  satisfactory  to  tbe 
Council  and  load  to  the  further  development  of  the  attractions  and 
prosperity  of  the  borough,  both  as  a  growing  heolth  and  pleasure 
resort,  and  also  as  a  raaidential  town,Tiy  a  more  general  adoption 
of  electricity  as  a  healthy  and  non-injurious  illuminant.  — ^On 
belialf  of  the  sub-corn mittee,  Jas.  Pearson,  Chairman. 

2«th  June,  189-2.  

At  the  Council  meeting  last  week   the  foltowintf  vtivKKi.'iA- '^^^ 
Electric  L^htiog  Committee  wa«  ed^v'ua^'^^^  ™-'S  viiMSfc-u*.^  ^^f 


78 


THE  ELECTRICAL  ENGINEER,  JULY  15,  1892. 


cKMod  batnit  the  Miwiiat  of  di*  twlary  o(  the  resident  electiioal 
eoKineeri 

"  l{«M>lT«d  tliiU  Rubjeol  lo  reriaion  o(  tlie  oiieclficntion  by  the 
CerpornUoa'a  rtuklent  elecCrioal  oni'ineer  M  bo  apiiolnled  an 
roooBiinoniloil  by  Uio  ■ubcoinmiUoo.  Ibe  lender  No.  2,  nov 
bofora  IhU  raeoUns,  lot  otrryins  oat  llii>  worka  mIvIrwI  by 
Uie  «ub-oaRiiDlttoo  m  tecomioDiiUed  to  tlio  Couneil  (or  nM- 
met*  eooopUuoe.  ThiU  ihe  lawn  cicik  bo  iiuliuoted  to  a|)|'1y 
U>  the  BoAid  of  Tnde  tor  the  Boanl'ii  approvel  of  Ihe  hi^h- 
leniiioa  AtteraeUn^'Ointeiil  iy«Mn>  (or  Ibo  lupplr  of  oleotncal 
eneruy  by  tlie  CoqiunitiOQ  wltliin  the  boranith,  imdor  the  BlncU. 
pool  Clectriu  LiL'hliD^-  Otilor,  iHSO,  *od  thnl  all  tiooeunry  pUni 
and  LbHicuUnbe  farnikbed  lu  the  Hoanl.  That  ■  ronldont  oloo- 
tricnl  ODfriBeer  bo  appointed  w  recotnmeodwl  by  the  ■ub>c!om> 
mittee,  end  that  tbo  approval  of  thi*  t;ouncil  he  »ii  authority  to 
thin  onminittce  to  appoint  utidi  an  enRincvr.  alaaalary  to  benxod 
hy  llie  commtltee.  That  the  Finance  ('animittee  be  desired  to 
direct  an  Bpiillcalion  to  Iho  IiAcnl  Covoriimont  Board,  undor  the 
KUntrio  l.ifcLitinc  Act*.  Md  the  Public  Ilcnllh  Act.  1^7.^.  for  the 
wDcllon  ol  the  Boeid  to  the  borrowinK  by  the  rorporetiau.  lu  the 
urban  nailATT  kuthorily  for  tlie  boraiigh,  o(  the  eum  of  L'\.ti,(NM>, 
rcjnyBble  in  fo  }t*ni,  (or  the  trarpoMM  of  the  Blaokiiool  Kloctiic 
Liifhiin/  Oi<lor.  IS90,  on  aeourtty  of  the  bUtriaC  Funa  and  Clenoral 
Dialhcl  Kato,  and  any  property  of  the  Leoal  Autboiity.'' 


LEGAL    INTELLIGENCE. 
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JOEL  V.  BARHET  LOCAL  BOARD. 

The  (olbwlagr  l«  the  text  of  the  award,  the  i^neml  purport  of 
which  w«  hare  previoualy  given  : 

"To  all  to  ■horn  Iheee  praeetile  8h«ll  come.  Wo.  John  C. 
Foil,  of  I,  <jueen  ViotoriH-atreet,  in  tlie  City  o(  (jeiidon,  cirll 
engineer  unit  [stent  eKeat.  and  John  Sinter,  of  40,  Bornent- 
■tii-ut,  in  the  county  of  London,  architeol,  eend  greetiiij;, 
\Vhpcoaii,  by  a  meoiomiidum  of  uft'cemDnl,  mnde  the  0th  diiy 
of  .luly,  IKSS,  between  Henry  Fiunda  Jool,  of  31,  Wilson, 
•troot.  Pla>faury,  in  the  coantv  of  Uiddleaex,  olootrical  otiKi. 
neer,  of  Ihe  nno  part,  and  the  Barnot  Local  Doard  of  the 
other  |>an,  it  wee  aKraed  that  the  aald  Henry  FrnnoU  .Tool 
ehenld  oarry  out  •  eyetera  of  electric  li|thtln(;  within  the  diitrlot  of 
the  eiiid  Bamet  l^ooal  Board  upon  certain  teriiiM  therein  mentioned, 
and  It  KM  amoni; other  thing*  providid  therein  thallfanydtapute 
nhoxhl  ai'iite  tuiclt-r  Ihe  «ai(l  ngrevmviit  the  Mtnie  "hocilii  be  refernxl 
to  the  arbilratioii  ol  two  arbilntorn  and  an  umpire  in  the  uitual 
way,  end  chat  iliu  •niil  a^rmment  Bifrht  be  mKle  n  rule  of  court  at 
the  inttancB  of  cither  ixirt)'.  AnawhareMttit«rsditiput«ii  aroM 
under  the  mid  aBreemont.  and  in  pureoanee  of  Ihe  aforouid  pro- 
vlalon  on  that  behalf  the  Raid  Ifoniy  Frandu  Joel  therenpon  (with 
the  eonourrence  of  the  Barnet  and  l>ii>tnct  RIactilc;  Supply  Com- 
luuiy,  and  Tbomae  Wlltlain  letter,  who  had  beoome,  or  claimed 
lu  have  beeone  interested  with  the  *aSd  Henry  FraiioU  Joel  under 
the  said  acreemenl),  did,  by  writing  under  hi>  hand  upon  the 
atthday  ofMarefa,  1801,  appoint  me,  the  wid  John  I'.  Feft.Mhia 
arbitrator  to  Mttle  and  deteimine  the  eaid  dtaputea,  and  the  mid 
Barnet  Local  Boani  did,  by  wriiios  under  their  *eal  on  the  Sth 
Aay  of  April.  1H9I.  appoint  nic,  tho  uiil  .lohn  Slater,  aa  their 
arbltmlor,  to  MttJo  and  dotomiiiict  the  (aid  diaputet.  And  vboroaa 
we.  Ibe  aaid  John  I '.  Fell  and  John  Staler,  bvfoie  wo  entered  upon 
iJie  RMtlen  no  raferrod  to  u>  did.  on  ibo  'Jlft  day  of  July,  laB), 
by  wrilinE  under  our  band,  duly  nointnale  and  appoint  Luetloy 
tunlth.  Mil.,  one  of  H,  M,  couiumI,  to  be  the  umpire  in  the 
nutter  o(  tfte  arbilnttioii.  and  tlie  «d  umpire,  with  the  conMut 
ol  oUTeeJrea  and  the  other  laid  partiee,  and  at  the  request  of  the 
aaid  |;a>Uea,  waa  preaent  wIko  wo  heard  the  nid  partioa  and  tlieir 
wltnefea  dutinit  the  uid  tofcrence.  .tod  iihorcaa  (or  the 
imriieeee  of  UMeatd  attiitrBtioa  and  our  <lel«rmlnMlon  thordn,  the 
•all)  Henry  Frwicie  Jod  doUveeed  to  <■*  and  lo  the  aald  Barnet 
Leoal  BeenI  n«ft4o«lBf«  la  wriilBg  of  diver*  breach**  of  tbe  ««ld 
•fftoement  wbldi  be  allceed  lo  have  bean  aommltted  by  the  fkid 
HMet  Local  Boatd.and  iKe  Hid  Same*  Local  BoanI  B]Md*liret«il  to 
Mandu  Ibe  leldllearyKrancit  Joel  particulars  in  vritineefdiiren 
br«Mih«*olUMa»kta(treeinenl<>hifh  Ihe  aaid  Borne*  LocalBoard  by 
Wfty  of  defence  mmI  oooeidetalion,  aUeged  to  have  been  committed 
by  ih«  aald  Henry  rraMcla  Joel,  and  such  wticulan  ao  delivcied 
by  Uw  nId  partlea  i>«*p«ct4T*ly  aa  aloreeatd  wore  adopted  bv  the 
aaM  partlna  m  doAiitnc  tiie  maUer*  lu  renpect  o(  whicn  our  Jeter- 
mlnAllon  wa«  deelred.  And  wbateaa  Ihe  aald  |iartiM  to  the  *aUI 
relerenoeat  Ibe beariof( thereof  ceaoumd  andaxieedihat  itt>houUt 
no*  be  BOOMeary  for  «•,  ihe  sakl  arbitrator*,  by  our  award  to 
aatlla  or  deUrabM  all  or  any  of  the  olher  dis^tea  or  alleged 
brHohaa  aaparMely  t*  tpeaiAcaUy,  bnt  tbab  «•  miicbt  ipive  our 
ftWMd  MMmlly  (or  tbo  mm  |«rty  or  the  other  ape»  tbo  whole  of 
ibe  Mid  awlMre  of  (liaiKite,  and  allaiceil  biflaohea  taken  Kiyethar. 
JLttd,  wbereea,  on  the  2bil  day  of  Uay,  IWJ,  by  a  jnilgu'*  order  of 
Ike  Qseea'a  Dencb  DIvlaion  at  lb*  Hijjtfa  Court  of  J  naiiee,  ilie  time 
for  na.  Ike  mid  arbltnlore,  to  IbaIm  our  award  wae  enUrf[«d 
until  tka  Hkh  day  ei  July.  l*B!l:  New  we,  tbe  Mid  arbitrators, 
iMvtnc  lakes  «peo  ouredvM  Ibe  biBitlMa  of  tke  Mid  lelerenM.  and 
bavtnic  hesknl  tke  aahl  jartte  and  tkeir  wilneam,  do  hereby  make 
and  pabllak  our  award  In  w  ritiag  of  and  ooneerniaf;  t  he  mat  ten  aboi-o 
tvlarrad  U  ••  tn  tnasnei  loUowiiut -thai  t*  to  aay.  ue  award  and 
d*4«tMina  that  ik*  Mid  Henry  FraneU  Joat  1*  eaUtled  to  recover 
fatMi  Uie  MKf  Barrel  UmbI  Beaid  Ihe  ruiu  ef  jMO,  which  sun  we 
■wanl  and  direct  UuU  Ik*  mM  lUraet  Local  Beard  do  jiay  to  tbe 
Mid  Hmn  FnMria  JeeL  Aad  we  turtker  award  awl  direct  that 
Ike  Mid  BanM  L«m1  Boaid  de  pay  to  Um  mU  Henry  FrMcw 
Joel  his  ooal  el  tbe  ittmmt*  and  ako  pay  tbe  coeU  of  the  award, 


and  that  the  Bald  Bamot  Local  Board  do  bear  UmIt  eira  coete 
the  same.     In  witnees  whereof  we  hare  her«unto  eet  oar  band* 
this  39th  day  of  June,  189-2.  [Signed)  Jiiiiic  C.  Fux,  John  Slatkk. 


COMPANIES'  MEETINGS. 


i 


UVEBPOOL  OVERHEAD  RAILWAY.  

A  apMUlMnenil  mcetin;.'  of  Uio  aharaboldcrs  of  th«  Liv«rpod 
Overhead  Iullw»y  <.'oui]>aiiy  waa  held  on  TucMlny.  Sir  W.  D. 
Forwood  pruiding. 

The  meeting  woe  bulled  to  reecrind  a  reeoluUon  (Muwod  on  Feb 
ninry  0  lout,  and  Ui  [lufe  another  one  increaain^  tJio  nuMMinl  it  wm 
[jropoiccl  to  rniKc  (or  carrying  on  Iho  work  of  oonatruotjiig  (h*  tafi- 
way.  Mr,  Allaopp.  tbe  Bolicitor  to  the  ComDanr,  in  «x|iIaialKf 
tho  claimo  of  thn  Act  nf  Piirlinmcnt  under  which  sbar«hoM«r*  IMit, 
«iild  by  the  ariu;lnal  Act  Incotponkting  tho  Coimwny,  unwed  ia 
\HHIi.  thecH|)i(*Tof  the  Pompniiy  was  fixed  at  ifUO.OOO,  asdits 
borrow  inn  tmwurs  at  £130.00"),  The  borrowing  nowo™  weofc  eobje* 
ti3  the  rcfltriction  that  noLhinic  at  all  oould  be  oorrownd  nntU  half 
of  tba  capital  hod  been  iasuocT,  and  then  only  £70,000,  kod  after 
thnt  nothing  more  until  the  whole  of  the  capitnl  Itad  fawoo  iMoed 
By  the  Act  of  Pnrliament  posied  doting  tho  present  yoar  tke  hor. 
rowine  [mwor  wa*  varicxi,  and  it  was  provided  that  aa  regarded 
SSn&Son  al  tho  capital  onnthird  ahonld  bo  borrowable  — tuunely, 
£i23,<X>')— if  tho  "biireb'jUlocn  unnotioncd  it. 

This  CltalrBun  «aid  originally  it  was  oipeclod  bh«  i^way 
would  eost  £400,000,  which  waoinadeupof  £;{>S,O0Oeb*r«aaaulul 
and  £75,000  of  bonds.  Originally  it  wm  intonded  that  thn  railway 
should  bu  worked  by  stosjn  locomotive  (wwer,  but  it  hod  sinot 
been  determined,  and  he  thouirht  very  wisely  dewrmined,  by 
tho  Itirectort,  and  lancttoncd  by  the  nhanholdere,  that  they  ■boUn 
adopt  eloctnciry  in  |>laco  of  steam.  The  rMalt  waa  thnt  iiuBmI 
of  paying  £:i7,U0U,  which  won  tbe  eatimated  coat  of  thoir  ateMB 
plant,  they  would  have  to  pay  about  £07,000.  the  oetimUml  OMi 
of  the  eleclHoal  pinnt— an  IncreuM  of  £30,000.  Froin  Uin  UiveMl. 
^ntion<  thuy  hicl  mnde,  they  believed  that  the  JnerwuM  wm  tafly 
lUBtifml,  us  the^  wore  likely  to  save  nearly  9)  per  cent,  peraanan 
by  working  their  ruilwny  by  electricity  in*Mad  of  ntoain.  An  iIMn 
growing  out  of  tho  nduption  of  eleotrioity  waa  tli«  queation  *f 
olcctrical  nntomatic  aignnlling.  which  would  ooet  £11,1X10,  m 
compared  wiih  £3,0<XI  [(K)uirct  for  tho  ordinary  haod  aigBalUiy. 
Although  tbe  fiiet  c<uc  won  graatlv  onhnnccd,  the  coat  of  workiK 
the  aignala  would  be  very  conaiderably  decrc4iaed.  They  wodfl 
be  worked  autoinnticallv,  and  the  aavtnK  in  manual  labour  wesU 
be  vtay  large  indeed,  it  would  perhnpa  mteroat  the  *hni«faold<n 
to  know  that  altlieugh  the  twogrea*  with  tho  riUlway  had  been 
much  slower  than  tlioy  anticipat«d~they  had  ancouot^^,  u 
every  new  undertaking  oncuuntersd  very  many  unfonMM 
ilttiicuItinB— they  were  now  auproaahing  the  ooanplvtloD  el 
tho  work,  and  they  thought  tliey  could  aee  tbair  way  daw 
lo  having  the  raUway  in  active  opomtien  in  October  noxt,  Titn 
bad  only  4K  epane  of  tho  main  itruatarc  lo  ploco  In  |ioalt{on,  ana 
tbu  rlci^tric  station  at  tho  Wellington  lny.k  waa  altnoet  oomplaled. 
If  o  movoil  that  tbo  reeolutton  iiaved  al  tho  general  mealinK  of  Ik* 
sbnreholdere,  held  on  the  Stii  Februair,  1H!>2,  nalboriiaBg  Ik* 
Company  to  raise  the  sum  of  £75,000  by  tho  croatlon  Mtd  iMua  it 
dobentiiro  ntock  (or  that  amount  bu  rescinded. 

B(r.  RIohard  Behaon  acoonded  tho  resolution,  which  waacarrMd. 

The  Chairman  then  moved  that  the  Lii-erpool  Ov«rhend  RaUwM 
Comiiany,  in  cx^fi"!!  of  the  power  conferred  by  Uw  LivnrtNiil 
Overheed  Kailway  Act.  ISIU.  bo  antboriaod  to  r«ia«  tk«  trttot  of 
£I2:>,000  by  tlie  creation  and  issue  of  debenturea  for  thai 
nmount,  and  that  accordingly  the  lUrectora  be  authoriaed  lo  i*M* 
audi  debenturee,  at  such  rata  of  interest,  in  sacfa  amount*  aad 
manner,  at  such  times,  and  on  auob  term*,  a»  they  might  think  tL 

Kr  HobaeB  seconded,  and  tbe  reeolulion  waa  aleo  carrM,  aad 
the  prooeedinga  terminated. 


COMPANIES'  REPORTS. 


ELECTRICAL   POWER  STORAGE  COUPANV,   LIKITEK 

l>ii'C<.-loni  :    John     Irving    (.'ourtcnay,    I'Jui.     (chaimuiD 
managing  director) :  Sir  Daniel  Cooper,  Barl.,  li.l'.M.G.  ;   J« 
Balfour,    1^.  :    Frederick    Green,    liari.  ;   JatOM    I'etMJnr,    Eao. 
Manager;  Frank  King.  M.I.E.E.    Secretary:  J.  \V.  Barnard. 

Report  of  the  Diroclon,  to  bo  proaented  to  tke  diarobohlera  *1 
tho  third  ordinary  general  raeoting.  to  be  beM  on  WedisMday. 
20th  July.  1N02,  at  thoofEoMOf  tliaConiinny,  4,  Great  WinobttWer- 
etreet,  E.r,  ol  12..t0  p^es. 

The  Diroplora  liavo  much  plaa*nt«  In  pi«MntUig  to  tho  •bat*- 
hoklen'  the  re|>ort  and  acooant^  up  lo  3I*t  May.  l^^i.     "Hie  grw* 

Erolit  and  olbur  vumx  receivable  amount  M  £3T,OUk  IS*.  2d.  The 
irecton  have  mndo  jiroviaion  for  iiMlntananoe  of  bniUtlnn,  plaal 
and  toots,  and  depracution,  by  writing  off  the  aim  of  £l,4ol.  6sl  Id. 
Tho  not  iirohc,  after  payment  of  general  expanse*,  nunagenseiU, 
etc .  It  £^.70.1.  I  Is.  9d.,  out  of  which  th*  Director*  propow  t«  (ny 
a  dlvldood  ol  0  |ier  cent,  on  Ibo  paid -uii  capital  of  ih*  Caii>|>aay. 
Thi*  will  abeorb  £5,017.  4*.  3d.,  and  the  r«iialnder— vis.,  4,J4». 
7s.  7d,  — the  Directore  propose  lo  carry  forward  to  next 

The  Ihrectora  have  during  the  t"at  year  eompletcd  tho  a* 

arrangemanta  for  cbuging  tb«  name  of  the  Com|M>ny  from 
ForeigB  and  Colonial  BMetrioal  Power  StCf^N  ComiMUiy,  Limllod, 
lo  "  Electdcal  Vawtr  SIotm*  Company,  LlMtnd,"  ihiM  tealoHm 
W  tbe  Conpa&y  tke  {ireel%e  of  the  old  E.P.S.  nam*.     During 
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tbs  past  12  months  the  CompaQy  bu  uquired  s  lease  of  the 
•tor^e  battery  maaufaoturing  bueiness  previously  oarried  on  by 
the  Eleatric  CoDatruction  Corporation'  at  Millwall  and  Wolver- 
hampton, and  iDcluded  in  this  tease  is  the  use  of  the  plant, 
machinery,  and,  for  a  period  oC  three  years,  of  the  stock  existing 
at  Millwall,  where  the  buBinesa  ia  now  carried  on.  The  accounts 
have  been  made  up  to  31at  May,  1SS2,  as  at  that  date  the  lease  of 
the  manufacturing  buainesa  from  the  Blectric  Construction  Corpo- 
ration, Limited,  had  been  in  oiiatence  12  months.  The  share- 
holdera  will  note  with  aatisraction  from  the  profit  above  mentioned 
that  the  buaineaa  of  the  Company  exhibits  marked  vitality.     The 

Satents  of  the  Commny  have  been  upheld  abroad  by  legal 
aciaiona,  which  ahould  have  a  beneficial  eCTact  upon  the  genera] 
buaineaa  of  the  Company.  The  utility  of  secondary  batteries  for 
the  work  of  central  electric  lighting  stations,  and  the  absolute 
necessity  of  auch  apparatua  in  private  lighting  inatallationa  being 
DOW  generally  admitted,  the  Directors  are  devoting  attention  t^ 
the  commercial  application  of  the  aecondary  battery  to  electric 
traction.  Very  considerable  aucceaa  haa  attended  toe  use  of  the 
Company's  batteries  for  electric  launch  work.  Some  thousands  of 
cells  are,  and  have  been,  in  use  for  this  purpose  during  the  past 
five  years.  Much  activity  exista  among  thevarioua  engineers,  who 
are  endeavourine  to  develop  commercial  methods  of  electrically 
tu^polliog  tramcars,  omnibuaee,  and  other  vehlclea,  and  the 
Company  ia  in  a  position  to  proSt  by  the  successful  result  of  their 
laboura.  The  IHrectora  are  pleased  to  report  that  at  the  Crystal 
Palace  Electrical  Exhibition,  1892,  the  Company  received  the  only 
gold  medal  for  storage  batteries.  The  retiring  directora  are  Mr. 
Frederick  Green  and  Mr.  Jamee  Pender,  who,  being  eligible,  offer 
themselvee  for  re-eleotion.  The  auditora,  Uesara.  Broada,  Pateraon, 
and  Co.,  also  offer  themselvee  for  re-election. 

Balanob-shert,  May  31,  1S92. 

Liabilities.        £      a.    d.        £         s.   d. 
Capital    authorised- 20,000   ordi- 
nary shares  of  £6  each,  and  100 

founders' ahares  of  £5  each   100,500 

Shares  ieaued — 15.070  shares  fully 

paid,  of  which  70  are  faundere..  76,350 
3,637  shares  on  which  £3  per  ahare 

bos  been  called  up  10,611 


0  0 
0  0 
0    0 


Lees  calls  in  arrear  . 


85,961     0    0 
1,476    0    0 


84,4S6    0    0 
5,195    8  II 


Current  accounts  owing  by  the  Company 

The  Electric  Construction  Corporation,  Limited, 

on  account  of  stock 13,046  17    7 

Profit  and  loss  account — balance 5,763  11    9 


£106,491  18    3 
a.   d.  £       a.   d. 


Assets. 

Patents,  etc.,  at  cost  75,160    0    0 

New  plant,  tools,  furniture,  fiitnres, 

andfitUnga 903  11     9 

Less  6  per  cent,  depreciation  ..  45    0    0 

858  11     9 

Stock  CD  hand    11,473    9    7 

Current  accounts  due  to  the  Company 11,116    3    T 

Caahatbankera 9,7S6  19    3 

„    in  hand 96  14     1 

9,883  13    4 


£108,491  IB    3 
Profit  and  Losa  Aooodht  fboh  Jam,  I,  1891,  to  May  31,  1892. 

Dr.  £       s.  d. 

Bent,  licenses,  taxes,  etc 6,016    8    2 

General  expenses,  management.  Directors'  tees,  etc.  11,231   11     3 

Advertising,  insurances,  and  travelling  eipensea...  2,141    0    1 

Discount,  interest,  commiaaion,  etc 5,296    4  II 

Patent  fees  and  charges  and  law  expenses    2,579  19    8 

Maintenance  of   bailditvs,   plant,   and   toola,  and 

depreciation  written  off 1,401    6     I 

Balance  of  profit  and  loss  account  at  Deo.  31,  1890  2,616  10    3 

Balance  of  net  profit  carried  to  balance-ebeet 6,763  11    9 


£37,046  12    2 

Cr.  £        8.    d. 

Balance  from  trading  account 36,561  14    0 

Rents  receivable,  etc 493  18    2 


£37,045  IS    2 


NEW  COMPANIES  R£GISTEItEO. 


HoIlowsT  Daetrlolty  Snppljr  CoinpMiy.  Ualtod. — Registered 

1^  W.  Sharp,  13,  Walbrook,  B.C.,  with  a  capital  of  £2,000  in  £10 
shares.  Object :  to  carry  on  the  business  of  an  eleatric  lighting 
company  in  all  its  branchee.  l^ere  shall  not  be  less  than  three 
nor  more  than  seven  Directors.  Qualification,  £500.  Remuneration 
to  be  determined  by  the  Company  in  general  meeting, 

UttMMde  And  Oenend  XUo&rld  OompMnr,  Umlted.  —Regis- 
tered by  Paine,  Son,  and  Pollock,  14,  St  Helens-place,  E.C.,  with 
K  capital  of  £100,000  in  £1  shares.  Object :  to  adopt  and  carry 
into  effect  an  agreement  expressed  to  be  made  between  the 
Mining  and  OeneiKl  Electric  lAmp  Company,  Limited,  and  lt« 
Ifajnidator  of  the  one  part  and  thQ  Company  of  the  other  part ; 


generally,  to  cany  on  buainess  as  electricians,  mechanical  engi- 
neers, gasengineers,  lamp  manufacturers,  manufacturing  chemists, 
contractors  for  public  and  private  works,  etc.  The  first  aub- 
Bcribera  are  : 

Shares 

J.  E.  Huxtable,  14,  St.  Helens  place,  E.C 1 

C.  H.  B.  Ince,  102,  Alexandra- road,  South  Hampstead 1 

L.  Moasop,  B.A.,  7,  CamhaU-road,  Putney  .. 1 

C.  R,  Pearson,  2,  Balfour  terrace,  Highroad,  Leytonatone 1 

J.  B.  Wood,  10,  Plaoquett-road,  East  Dulwich   I 

A.  C.  Crane,  3,  Wood-lane,  H^hgate,  N 1 

J,  H.  Gedge,  14,  Abbey  ville- road  South,  Clapham  Park   1 

There  shall  not  be  less  than  three  nor  more  than  nine  Directors  ; 
the  first  to  be  appointed  by  the  Bignatories  to  the  memorandum 
of  association.  Qualification,  £500.  Remuneration,  £100  each 
per  annum  ;  Chairman  £50  extra.  In  addition  to  the  foregoing, 
10  per  cent,  on  the  net  profits  after  payment  of  15  per  cent. 
dividend. 

ItatlwKjr    Kleotrto    asadlng     Lunp    Companr,    Limited.— 

Registered  by  Jordan  and  Sons,  120,  Chancery- lane.  W.C,  with  a 
capital  of  £100,000  in  £5  shares.  Object :  To  purchase  from  the 
Railway  Antomatic  Electric  Light  Syndicate,  Limited,  certain 
patents  for  the  United  Kingdom  for  electric  reading  lamps, 
granted  to  D.  H.  Davies  and  J.  M.  Tourtel  ;  and,  with  a  view 
thereto,  to  adopt  and  carry  into  effect  an  agreement  eipreased  to 
be  made  between  the  Railway  Automatic  Electric  Light  Sj-ndi- 
cate.  Limited,  of  the  first  part,  J.  M,  Tonrtel  and  D.  a.  Davies  of 
the  second  part,  and  this  Company  of  the  third  part ;  also  to  enter 
into  an  agreement  with  the  Metropolitan  I>ietrict  Railway  Com- 
paDT,  by  which  the  Company  will  be  authorised  to  instal  and 
work  automatic  electric  reading  lamps  in  their  railway  carriages. 
The  first  aubscribers  are  : 

Shores. 

B.  H.  vanTromp,  4,  Hyde  Park -terrace,  W .-..     I 

E.  Garclte,  I,  Great  Winchester -street,  E.C 1 

E.  Etlinger,  27,  Cavendish-road  West,  SL  John's  Wood 1 

W.  H.  Fox,  9,  Austinfriara,  E.C 1 

J.  C,  Bull,  I,  Great  Winoheater-atreBt,  E.C 1 

J.  M.  Tonrtel,  558,  Manaion  House -chambers,  E.C 1 

F.  C.  Cocking,  192,  Friern-road,  Dulwich 1 

There  shall  not  be  lees  than  three  nor  more  than  seven  Directors. 
The  first  are  E.  Btltnger,  J.  H.  KincaJd,  C.  E.  Spagnoletti,  and  B. 
H.  van  Tromp.  Qalification,  50  sharoi.  Remuneration,  ^00  per 
annum  and  5  per  cent,  of  the  net  profits  after  payment  of  7  per 
cent,  dividend, 

Slobmoiid  (Snrray)  Bleotrta  Uaftt  Mad  Power  OomiMBy, 
Limited.- Registered  by  Lumloy  and  Lumley,  37.  Conduit-atreet, 
Bond-atreet,  W.,  with  a  capital  of  £50,000  in  £5  shares.  Object : 
to  carry  out  the  terms  and  provisions  of  the  Richmond  (Surrey) 
Electric  Lighting  Order,  1883,  in  so  far  as  the  same  may  be 
carried  out  in  accordance  with  the  proviaions  of  an  agreement, 
made  December  8,  1891,  V«tween  the  Corporation  of  the 
borough  of  Richmond  of  the  one  part  and  Latimer  Clark, 
Muirheod,  and  Co.,  Limited,  of  the  other  part,  and,  with  a  view 
thereto,  to  carry  into  effect  an  agreement  expreaaed  to  k>e  made 
between  L.  Clark  of  the  one  part  and  thia  Company  of  the  other 
part,  whereby  the  benefit  of  the  said  contract  of  December  8, 
1891,  ia  to  be  assigned  to  the  Company.     The  first  subscribers  are  : 

Shaes, 

W.  E.  Origaby.  7,  King'a  Bench-walk,  Temple   1 

Sir  B.  Hsrtalet,  C.B.,  Belle  Vue  House,  Richmond,  S.W 1 

D.  B.  Hall,  Heywood,  Maidenhead,  Berkahire I 

R.  L.  Kidd,  Kewfoot-road,  Richmond,  S.W 1 

J.  Soaroe,  Richmond,  S.W 1 

F.  B.  Alston,  K.C.M.G.,  69,  Ecclestoo -square 1 

B.  C.  Curtis,  15,  Crantey- place,  S.W 1 

There  shall  not  be  less  than  three  nor  more  than  10  Directors  ;  the 
first  to  be  elected  by  the  signatories  to  the  memorandum  of  asso- 
ciation. Qualification,  £2(n.  Remuneration,  £600  per  annum, 
divisible. 


BUSINESS  NOTES. 


Ottr  and  Sonth  Londen  Rallinqr.— The  receipts  for  the  week 
ending  July  10  were  £733,  against  £692  for  the  same  period  of  last 

J  ear,  or  an   increase  of  £41.     The  total   receipts   to  date  from 
anuary  I,  1S92,  show  an  increase  of  £1,334,  aa  compared  with 
last  year. 

Companlaa  of  tha  If  onth. — The  following  electrical  companies 
have  been  registered  during  the  past  month  : 

Electrical  Clock  Company,  Limited,  f  I  shares     £1,200 

Electrical  Coal-Cutting  Coatraot  Corporation,  Limited, 

£5  and  £1  shares   402,000 

Electric  Lamp  Company,  Limited,  £1  aharee    4,000 

Holloway  Electricity   Supply    Company,   Limited,   £10 

shares  2,000 

London  Etecbic  Manufacturing  Company,  Limited,  £1 

shares  10,000 

Pacific  and  European  Telegraph  Company,  Limited,  £10 

aharee  100,060 

Chili  T«leplunia  Compkny. — The  annual  general  meeting  of  the 
shareholders  in  this  Company  took  place  on  Monday  at  Winoheetor 
Honse,   Old  Broad-street,  Colonel  R.  R.   Jaokaon  in  tha  c^iaix. 
The  Chairman,  In  moving  the  adoption  at  tVia  ■nsWH^.,W»»*ft.  ■*>»*• 
the  falling  off  iq  the  ia(Xm«  -A  \S!«  *iOTO.\KKS  V[i ''ins  V>*^  "1*"  ■^'" 
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IfMllrmnaU  when  Ic  vm  ramoitiboTod  tlutl  Llio  »,\'ct«m  vm  moDOpO- 
^iMd  by  llie  StHlo.  anil  thai  ila  u>«  tiy  ilia  jiublic  wm  mismndwl  lor 

'  IlEbt  motilh).  TIm  •ulworiberK  hiui  boun  i-«i.-oiiiiucloa  wlUi  tbe 
xehangM  M  quidcljr  m  paM<ibl«<,  ami  thers  was  ev6ry  iiidloklSon 
rtlkKt  the  CoinjMny  would  aharo  lArgaly  >■>  the  return  ol  tlio  nntioruil 
[proaperily,  Tb«  motion  wiuiwconcl«(l  and  odoplwl.  A  rucolulion 
[«ra*  afUTwnrila  paHcd  doclarliw  a  divid«itd  of  lOa.  a  «baro,  Iroe  ci 
llDL-omo  t«x,  upon  tbe  ordinary  aharM,  to  bo  repr«Mat«d  by  oertifi- 
Featoa  oiclun^eablo  on  (iroMmt«llon  bofoTo  Match  31,  IftOfl,  foran 

•qnal  amounl  ol  ibo  r<ini|ii»iy'*  fuily-p4ld  »hnr<i*, 

ToUsrapk    Cooatraotloa    aJid    Maliit*iiwi««    Company.  ~>A 

hnltyvirly  ifeDArnl  mMtin^  ol  tliit  Coiiiiia'iy  wiih  IigM  on  TiiextUy, 

at  M,  Old  BroaddlrMt.     Sir  (Tcortfc  Elliol,  viliu  |)rmi^<>d,  utated 

^thudnriag  the  mat  hitlf  your  they  lind  □urricd  out  ucotilnictwith 

"be  WMt«rn  ana  Brazilian  ('oinpaay  by  laying  about  TTO  miloa  of 

nble  atonjt  tlio  cowl  of  llranl  bi^lween  Saotoa  and  Cliuy,  and  hod 

rinadn  vnrious  ro|ialn  Id  Ibat  RompoDy'*  cablet  on  tbo  lame  coaal. 

iTliuy  biid  Uld  a  c«blo  nearly  Slut  mile*  (o  leaeth  along  llio  •oatern 

UOMt  of  Sumatnt  for  tlie  T>uteli  OOTernmant  (tbrougli  tli*  Eaclern 

^BxteiwioD  Company} ;  thsy  had  Madenvwat  r«u«[r«inUie(J«ritutn 

GevemiDMil  oobU  between  Emden.   on  the  Kirer  Biain*,  and 

Vklootw,  la  belaud ;  they  h*d  lihewjae  made  icpaira  in  the  Direct 

United  Stjtea  Company'i  cable  on   tbe  bank*  of  Nova   SooUo. 

Their  guiiciikt   buiiinau  hod  been   fairly  good  eompued   with  a 

aimilur  period  of  lut  year.    On  the  motion  of  Mr.  llowat,  a  votoof 

thankti  to  the  Cliaitnian  and  Dtrocton  closed  the  meetinK. 

aUverlowit  Company.  ~ A  holt-yoarly  t^nanl  mMlIng  of  the 
Inilia  Ktibber,  Gulta  Hereha.  amd  Telet^rapb  Work*  I'otntiany, 
Liaiital.  wa*  held  on  the  ith  inicU  at  the  City  Tomiinua  Hotel. 
Hr.  6.  WilUant  Silver  piwiding.  The  Chnlnnnii  stated  that  the 
ligwteral  aales  of  the  Company  were  incrnuitij^.  Tlie  additional 
MfMal  releirod  to  nt  the  last  mecUn^t  wna  tcadily  takun  up,  and 
th*paaltioooItbe(Jaroianyl>iKhbiii  biyn  mncfa mtrent.'lhciiiy.l.  They 
had  maaufacturod  anct  doajiatchod  the  cahle  which  wna  nientioned 
the  lent  time  tlwy  met ;  and  their  ataiamer  '*  Silvertown  "  wan  nov 
off  the  tout  ol  Hrajll  engaged  In  laytn);  tbe  ruble  aeroM  the 
Atkntic  to  the  tVemCoeet  of  Africa.  Tbolc  worka.  build Inica, 
[  And  maoliliiery  were  fa  vxcellent  order,  and  they  wore  in  n  iKxitinn 
[to  meet  any  demand  wliiok  might  be  nuule  on  tbein  He  con- 
iludcd  by  prouMing  the  payment  of  an  inlennl  dividend  of  !i 
'per  cent.,  or  Iul  per  ahare,  tmx  free.  Mr.  Mait)i»w  tiray  (the 
mana({int;  director)  oeconded  the  motion,  which  won  unanimouily 
earned. 

Talaptaame  Am*]c*m»tleD  U  111*  Weet  of  BnglawJ.  —A  npociul 

mooting  of  tlio    ^^'■;■'t«lIl  I'ouiitio*  and  Si>ut)i    WaIco   Tolt^phonc 

0>ni|iany  we«  held   laat  Friday  at  BrUtol  to  connrra  die  nmalga- 

uatioti  of  tlia  CaiuiiAny  wilb  the  National  Telephono  Coiupany. 

^  Ur.  Ueorge  White,  on  belialf  of  diuenting  ehoreholdern,  jirotaHtod 

■gainal  t3ie  arraax«nieat,  nying  the  tenna  were  unfair.     He  hod 

iSkea  oouiwel'a  opinion,  anil  it  waa  reryalroag  indeed  wHh  regard 

to  tbe  ability  of  dinKmlient  ibaroholden  to  upaet  the  agreement 

w^tb  tbe  National  Comiuny,  but  if  lie  went  to  the  Court   to  upist 

thojulo  and  waa  auw!e»ful  l>e  (hauld  llnd  htniaeU  driren  back  into 

',  the  hoiida  of  the  llqgldator,  who  nouUI  deal  with  the  proDcrty  aa 

I'lto  mij(ht  choose,     u  be  could  u|i«ot  t)io  lale  without  landing  the 

libarenalderB  in  thiadlffioully  lie  wcmlil  have  done  it  ut  hia  own  ct* 

The  Chairman  replloU   lliol  wlmt  the  Uirec torn  tirojiOBOil 

I  in  tke  inl«re*lB  of  the  nhitreholdera,  oiid  olttiougb  the  l«nnK 

I  offered  were  Mot  all  they  oouhl  wiah,  tliey  were  the  beat  obtainablo. 

The  meeting  confinneJ  the  ncreement. 

Sdlaoa  anil  Bwan  United  Kleetrle  Ugbt  Company.— The  ointli 

annual  ro|K>(t  of  llna  <'i)m|iaay  nay*  that  tbe  buainon  of  the  Com- 

I  ]iany  lina  ra*ullc<I  in  n  credit  balnnoe  of  £T4,810:  IBa.  Td.     Of  tlii* 

iBiBOUat  £30,2;i.    Ihi.   lid.  tuw  been  olreMly  diatHb>it«d   a*  an 

f-laterln  pnymenl  on  Iho  A  ahara  tor  llin  tint  hix  inonLtu  nt  Iho 

I, year  in  retneM  to  divbiend  and  arman.     The   Dlrectora  rvcom 

I  mewl  a  (urtner  dUtrib«tion  of  a  dividend  on  Uio  A  «bnr«<  of  tlio 

I  Company  of  do.  8jd.  per  alion  on  tbe  tW.tfll  urdiuary  ahnrta.  £3 

I.Mid  1  of  0*.  S|d.  pee  afaareon  tlie  0,000  £IiO  fully '|<aid  nhaim  allotted 

7  lo  the  Ediaon  Electric  Light  ('utn|iaBy,  Limited  ;  andol  Ms.  lOJd.  per 

aba(«  on   tbe  12,1  W  i:^  fully  pidd   ■lioni*  allottol   to  tbo  Swiui 

United    Elei:tric   Ll|[ht   Company,  Limited,  tne  of  iaoomu  tax, 

being,  with  the   Interim  dliidond  paid  on  tho  22nd    Kobruary. 

IMS,  T   par  cant..   In   r«a)iect  of  tJio  year  eading  30th  Juno. 

IMKi ;  7  per  e«nt.  In  payment  ol  orreor*  of  ennulMlvo  juvieroatial 

dlTldand  tor  Um  year  «idlng  30Mi  June,  l«n  i  and  of  4  per  eent. 

Id  twpec*  of  (lie  yew  ending  30lh  Jane,  IBM;  ell  to  be  dletributed 

In  aeoenianoe  vith  ikt  proviaiona  of  olaiii«  87  of   the  artiolaa 

of    a«BOolalion,     which    wlU    obrarb    £3.1.3ipl.    4a.    9d  .    leaving 

£I1,I1H.    l.V  lid.,  which  the  IMrcctora  bavenuried  to  Ibe  loaerve 

timd,  In  nccordanc«  with  cluufc  ^U  of  the  nrticlua  of  omociatton. 


PROVISIONAL  PATENTS.  1892. 


aplnniag 

nd     Keory 


.ICLV  4, 
WorklBB  by  eleetrlnlty  wearlnc 
■nelil  aery-  I'radi-rick  ^'raiicia  Bennett 
('urorii.  >,  Daiii-paiadc,  I'reat^n. 
12MI.  Inprevemente  In  tka  Bnnnteeture  •(  platan  (or  atorMW 
talMrtaa  er  aee«mnlnl«ra.  and  tba  aneeeaerlea  tfaeralo. 
Kdward  Uraililotd  B|-|f(bl  aiul  .Mark  tUil«y,  Archway 
Uouae,  Eohar,  Surrey. 

iMprawnnf  ta  Ika  ■aanfmitnr*  af  wir*  atrlpa  nn4 
tfca  lag  hf  eleew  dapeaatlen-  Kicfionl  l>niid  i^amtera, 
*    So>iil>-atrMi|,  Ftiiabur) ,  London. 


l-i.196.  Improvementa     In     tbe     ligktlnK     of    *«Jlw«r 

eleotMooUr'     nil""  AuguMua  Tiiumis,  2,  Umat  Oeorg* 
alieet,  WeetininsMr,  Ixmdom.  f 

ivhX  S.  V 

1*2307.  An  Improved  method  or  recnlatlen  of  tke  iiaiaMlil 
dlB«r«sce  ot  eloatrlcal  ooadaclora  more  PMtlnnlaaty 
Bitb  roBttrd  lo  tlie  rnrlnaon  oanaed  by  tbo  THTtai 
current  la  iHe  miitdU  or  "  Uilrd  "  wire  of  n  Utn^vlrc 
aratom,     Joniiih  aijw«,  4fl,  Melbourne  atreetj  l>erby. 

I'MIT.  Claotrle  braolBg  mat  oeldertni  d«*lo*B.  ^Vllli«  Mitchell, 
3,'),  ^oultiuinplonlniildineR.  Cf.anticiy.liiiiO,  I.oiidoci.  tCoo' 
plolc  ipooifioutioii.) 

1243A.  ImprovMDeola  In  eleotrto  bmlnton.  Henry  Hnnit 
Lake,  4.5,  Suuthaniptonbuildinga,  London.  (Ifloit 
MfTCatthy,  Uiiilod  StaWa.)    {Complete  *peoific«tl<n.» 

I-2442.  Improvomanta  rolatlDE  to  the  liKhtlng  nnd  boatlni  # 
raUway  and  otber  vo&icIbb  by  aleotrlelty.  L«ou  Poeaal 
Adior,  JaKut-li  ixH'w«iiboi'g,  Samuel  Youne.  and  Motrla 
Moakuwitx.  4.->,  Hoatlnuniiton-buildinKB,  Chnneory-hM, 
London,  (Cotnpleiv  «|«olti cation,  | 
.lii.r  6. 

1246$.  Impirevemeate  Is  elaetrielty  motora.  >loaop1>  EdowndMa 
nnd  JoN|ih  Oulion,  IVnny  Bank  Cbombon,  WM«riiOM» 
RLievt,  HHlilnx. 

12474.  Tho  BOfaty  ore  Lamp.  Flobert  htytdolo,  141,  Upiwr  iilary 
ttreet,  llnLmll  iloaih,  Binning' Imni. 

12^)0.  A  new  Improred  telephone  tranamUt«r.  ttowloed 
Hiit:hi;«  .lonen,  Noifulk  Hoiiac.  Noi(olk«ci-ect,  Stnttd. 

l'.iSI  I,  ImproTomeatB  In  oleolroma<u«tle  elntoban.  Edtlh 
WilliLnn,  iriilim  itiiil  mlmlmntiatrii  of  tbo  loto  PMh 
William  WiIIaiib,  'H,  tii)u<.liuiiipton-buildii>i;e,  Chanoiry' 
Lino.  L/:>ndon. 

Jiu.v  7, 

I2A2S.  Improvementa  In   telepbanle  apparntnn  ni 

tlooi'He   I.CG   Andc-rs  anil    VVakltoi   Kottgon,     10,  J* 
■igiiaro.  St.  Mory-uxe,  London- 
Jri,v  H. 
An  Improved  oomblnatlon  watl'MMltnt    nnd  nwWtih  Ikr 


mis. 


oleotrlo  ourroBta.     1.oul>  SchrnmBi  aod   Snmuel  TVl*> 

Wyand,  9.  U'lirwick-murt,  Oray'^inn,  Lonclon. 

An    Improved    oleotrlo    awltob,      I.ouLa    SchrsmiB  hA 

Samuel  Thoinu«  VVyand,  9,    Wurwiukcourl,   Coy'*  Jm, 

tendon. 

Jri.v  ■>. 

12G55.  improvBmatita  In  oondolta  for  eleotrlo   or  onMe 

I'eicy   WilliH,    Vlctonn  l^ll^IIlbe^s.  rhunc«iy  lane,  I^mdcabl 
(Clureuoc    H^olinK    KaU»,    Williiun    Aldor     MilLea, 
William  Ko^'nn,  L*i>lte<l  Sutea.l 


SKILV 
IINHii. 

l-JfifW. 

i:!iii. 

I3«'J* 

iriiVi'i 

14171 
1 4N"11 
149^7 
I. '.210 


SPBCinCATIONS  PUBLi.SMKI) 

1891. 
CleDtrienl  dlatrlbntien.     KKlnbuTnoaod  HolL 

eieotrlo  aro  Inmpe,     i^'anco  nnd  otliero. 

Clootrle  roetore.     MniiiiiLy, 

BlDotrlo  rumacoa      I'arker. 

Dynamo  eleeirlo  Renoratere.     ComI. 

Bleetrlo  dynaano*      lluil.iii-ll. 

Kleotrlu  lanonotlvee.     At.kinaon  and  otliovo, 

BUclrlo  oara,     <'rini*lon. 
.   InoandeaaODt  ola«lrlo  lampa.     •Imiingliatn. 
,  EI*etrlOiil  drill.      Sic>neii>t  Him*,  anil  Co  ,  Ltd.,  Mail  UOhwa 

Dynamo  eleetrle    maohlaoa        SlomniM    Bivn^    nnd 

Liiiiil-il.  and  Hint. 

IN02. 
Beotrlcal  aeonmulatora.     Kuliabka- 
Bleoulcal  euraleal  Inatrnmenta.     Driultey. 
Kleolrle  arc  lompi      Covrpc.r. 
klootrte  alar  ma.     Thorn. 
Telepbonto    laalallaUena.     .^bol.     (SooM4 

Ti- If  phone  } 
Bleetrle  pnakee.     Idke.     (Jctiu.1 


KnuhCo. 

-  Vnl.    .. 

luJl*  Rubber,  Ontu  Pneha  It  Teli-giaph  Oo, 

Hoiue-tO'Haaai      

Mc«ropoliuo  Klaotrk  Supply 
London  Kltclrii:  .Sii|r[i1y 
Swan  UoiicJ 
.■ii.  James' 
Natianal  Tslophoaa 
Kleenle  CoDatrncIiou.. 
WattmlniUr  RIaotria 

lUwrpoul  Klotlric  Supply 
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tb«  Iriab  capJUl  will  be  »{fain  wtth  ligbt  before  tbo  leaves 
fall, 

Orimab^.  —  The  question  of  lighting  the  Central 
Market  bj  electricity  is  to  be  left  over  until  the  matter  of 
)i];htiiit!  the  Town  Hall  In  oompletocl,  the  Corponktion  (a« 
will  bo  seen  in  another  column)  not  taking  over  thiv 
installation  till  it  is  in  it  perfect  and  finished  condition. 

Bmy. — Tbo  work  on  the  eatablishiuent  of  the  Ur^y 
central  atfttJon  is  now  practically  complete,  but  the  date  for 
fonnal  inauguration  is  not  yet  definitely  fixed.  SevcriLl 
tMi  runs  are  being  made,  and  as  soon  aa  the  necessary 
adjustments  arc  made  the  iwrmanentlijibting  will  be  under- 
taken. 

Bolbom. — The  County  of  London  (North)  Electric 
Lighting  Company,  and  the  Islington  and  Oeueral  Electric 
8up|)Iy  Company  have  forwarded  noticot  to  th«  Holborn 
Boaitl  of  Works  intimating  their  intention  of  applying  for 
provtsional  ordon  to  supply  electric  li^jbt  to  the  Rolborn 
disttkt 

OornwiUI  Kk^Mtlon.— InUnding  exhibitors,  espe- 
cially thoM  inteiested  in  mmitiK  plmt,  should  not  forgot  tbo 
Royal  Cornwsll  Erhibttion  to  bo  held,  on  August  23rd.  at 
F'almoutb  (see  last  volume,  p.  533).  Mi-.  R  B.  Rogers, 
1 0,  (lerald-road,  S.W.,  agent;  Mr,  Edward  Kilto,  Falmouth, 
secretary. 

Colombo  Tromwara,— Messrs.  Hutchinson  and  Co,, 
of  London,  who  have  undertaken  the  construction  of  the 
Modnu  electric  tramways,  have  applied  for  a  concession 
for  21  yeara  for  a  aimilar  line  in  Colombo,  Ceylon,  but 
for  an  overhead  conductor  syitom,  and  for  gooda  aa  well  as 
passengers. 

Sorvojora'  InstltatloD.— It  has  been  decidad  to  light 
the  Surveyors'  Intititiition  with  electric  light.  "Kl*  work  is 
being  oairied  out,  under  the  suiierintendence  of  Mr.  Morgan 
WiUianu,  of  the  firm  of  Meatra,  Morgan  Williams  and 
King,  consulting  engineers,  by  Messrs.  Pyke  and  Harris, 
of  WettminBler 

NatortU  Cturonts. — A  curious  effect  of  the  abnormal 
weather  1«  reported  from  the  Bengal-Nagpur  telegraph 
ayttem.  It  was  found  that  the  natural  current  of  electricity 
prevailing  was  much  greater  than  the  artificial ;  so  much 
so,  that  measuring  the  om  numerically  by  4  the  other 
was  represented  by  9. 

SoattuunptOD. — A  Local  Government  enquiry  has 
boen  held  in  respect  to  the  application  of  the  Council  to 
borrow  iho  sum  of  £660  for  electric  lighting  at  Otter- 
bourne.  The  contract  for  the  erection  of  the  necessary 
plant  for  electric  lighting  at  the  now  baths  has  had  the 
Corponktion's  seal  affixed. 

Tolepbonlo    Commaaioatlon    with    Faiia.— On 

Uonday,  at  10  a.m.,  a  call  olHco  was  opened  in  connection 
with  tbo  LondoD-Paris  telephone  at  the  West  Strand  Tele- 
graph Office,  Cbaring  Croas.  The  office  will  be  open  day 
and  night.  The  charge  for  telcpbonie  communication  with 
Pftria  it  8a.  for  a  conversation  of  three  minntea. 

The  National  Telephon*  Compaay  bavo  recently 
appoiiit«d  Mr.  A.  Calder,  their  London  manager,  in  siiccos- 
■ion  to  Mr.  Dane  Sinclair,  now  engineer- in-chief.  The 
■ppointDMQl,  white  being  a  (loiniUr  one,  will  t«nd  to  bring 
with  it  incTMiod  prosperity  to  the  com|anr,  as  Mr.  Calder 
h«s  been  long  in  the  serrice.  and  has  had  a  most  varied 
exfiononoe. 

Poplar.— On  the  receipt  of  a  letter  (ron  the  County  of 
Ixxidon  Electric  Lighting  Company  to  the  Poplar  Dietrict 
BoanI  suUng  that  they  projiosed  to  apply  for  a  provisional 
order  to  supply  Poplar  with  the  electric  light,  it  was 
rasolvcd  that  the    Works    Comnitteo    afaoiUd   consider 
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the  desiriibility  of  the    Board  applying  itoolf  for  » 
visional  order. 

Canberwell. — The  Board  of  Trade  bavo  written 
the  Cnmborwcll  Vestry,  *tAting  that  tbo  Islington 
Cumberweil  Kleutric  Lighting  Conipnny  haii  failod 
satisfy  the  Board  that  tbey  were  in  a  poeitioD  to  dischante 
the  duties  and  obligations  imjuMod  upon  thom,  and  wert 
in  favour  of  a  revocation  of  the  order,  llie  Vestry  faai 
iij^Tucd  to  this  course. 

Cannes. — The  British  Vioe-Consul  at  Caanea  says 
lighting  by  electricity  has  been  partially  adopted  by 
certain  number  of  hotels  and  villas,  and  also  by  aomo  ottht 
principal  tradespeople.  It  is  generally  considered  to  k 
satisfactory,  but  as  yet  no  attempt  has  been  made  si 
lighting  the  town  ;  in  fact,  this  cannot  be  done  before  Ik 
contract  botwoon  the  town  and  tbo  gas  company  his 
expired. 

Altemattng-Corrent  Motors. — ^Tbe  Bemttein 
trie    Company,  of    Boston,  has    introduced   a  neat 
alternating-current    motor  for    fans    and     other    doaertk 
|iur|ioaeB.     The  motor  bus  no  electrical  connection  botmen 
armature  and  6eld ;  it  runs  with  one  brush  and  wtthoot 
siurking.     It  is  iioiseleas,  self-oiling,  and    takes  66  watu 
OR  either  50  or  100-volt  circuits.    The  motor  Is  of  |th  Li 
and  drives  a  12in.  fan  at  l,flOO  revolutions. 

Appointments. — The  third  mathematical 
at  MerL'hant  Venturers'  School,  Bristol,  is  vucant — £l9t 
year  and  share  of  fees.     Application  to  O.  U.  Popa  ^t' 
chants'  Hall,  Bristol,  by  22nd.     Teachers  in    nustbcMM 
magnetism   and  electricity,  elementary   physics,  SfUk^ 
and  lecturer  on  experimental  general  science,  un  waaul 
for  the  Bootio  Technical  School.    The  Stafibrdshire  EJw- 
tional  Committee  require  a  lecturer  on  mining;  salary  jPW 

Prioes  at  Chicago. — The  following  is  the  statenHBl 
sent  out  to  consular  oDicors  by  the  Oirector-Oeneral  wilk 
reference  to  pricing  of  exhibits  at  Chicago:  "Foreign ex- 
hibitors in  the  World's  Columbian  Exposition  will  be  pv 
mitted  to  sute  upon  placards  attached  to  tbeir  exhibits  tk 
price  at  which  said  products  will  bo  sold  at  the 
manufacture,  uud  also  the  prices  in  bond  and  out  of 
or  exclusive  and  inclusive  of  the  customs  duties  inClil«iga 

Progress  of  Electric  Light  In  X>ondon.— Wt 
notice  the  following  insullations  are  being  pm  lo  li.f 
Messrs.  Drake  and  Gorham,  pointing  to  the  fact  thai 
the  neoessity  of  jiaying  a  fair  price  for  good  work  is  bma^ 
reeognieed  by  many  of  the  leading  oflleea :  Tbo  Londoa 
Assurance  Corporation,  ltoyaiExchaoge(with  160  lights) 
the  Law  Union  Fire  Oflicei,  Cbancory-lane,  the  CteiA 
Lyonoaia,  Charing  Cross,  and  the  Iknk  of  Ef^yptt  OU 
Rrnsd -street. 

City  Lighting  Company. — Mr.  0.  H.  Niabeta 
Mr.  P.  U.  Jackson  have  been  appointed  respectively  soceod 
and  third  engineer  to  the  coro|>sny.  Mr.  Njsbett  was 
formorlj-  with  Messrs  Patersoti  and  Cooper,  and  Mr. 
Jackson  wu  out-door  superintendent  to  Moesra.  Uttlaai 
and  Robiniion,  and  until  recently  they  were  both  tasmbsn 
of  the  slafT  of  Msjor-Ueoeral  Webber,  Iste  chief  enginesr 
to  this  company,  the  former  being  chief  assistant  and  iht 
latter  station  enjiinoer. 

Wigaa. — The  Town  Council  of  Wigan  are  deterrafned 
to  take  the  bull  by  the  horns,  and  introduce  the  electric 
light  at  a  stroke.  Convinced  by  a  visit  to  Bradford  of  the 
poaaibitity  of  the  success  of  the  light  at  a  charge  ot  6d.  v 
Bven  Sd.  a  unit,  they  have  decided  to  issue  circular*  asking, 
aa  at  Bradford,  for  customera  who  will  bind  tbemselroi  fw 
three  yeara,  and  to  undertake  the  supply  u  soon  as 
pOMiUo.  I'beir  provisional  order  expires  in  AngoiCt 
imLets  the  work  is  commenced. 


roport   will    be  submitted   u  to    tbe  probftble  ooet  and 
most  coDvenient  areu  to  be  lighted. 

CoramanioatlOD  to  Lightshlpa. — The  Royal  Com< 
misaiozi  (III  i-Ioctncitt  Gommutiiodliun  beitreen  li^huhipa  and 
ligbihoiue*  «nd  the  aborc,  held  on  Tue«l»y  its  tiret  regular 
meeting  in  Nortbumberland-Aventie,  London,  the  Enrl  of 
Mount  Edgcumbo  presiding.  Sir  George  Na^e^  Sir  Leopold 
M'Clintock.  Mr.  K.  Bedwell  (hydrognipher  to  the  Telcgraj>U 
CoMtrticUon  and  Mtintenanee  Coni|Mny),  and  Mr.  Scott 
(Gecret«ry  u>  tbc  Meteorological  Council)  f;are  evidoQce  at 
considerable  length.  Tbe  Commiaiiion  examined  modclt 
showing  the  swivel  mode  of  attauhmeni  to  tbe  "Sunk" 
lighuhigi,  and  in«pocted  cbart«  ebowing  tbe  number  of 
ciuiunlitios  and  of  Uvea  loM  at  various  point*  on  thu  co^ut 
of  the  United  Kingdom.  A  second  meeting  iras  bald  on 
Wodnead^y,  special  attention  being  given  to  those  light- 
boubes  which  have  not  at  present  any  proper  means  of 
communicating  nowa  of  a  wreck  or  of  i  veasel  in  distrees. 

Tanttontlt. — The  electric  lighting  (luestion  is  becoming 
a  jireasing  one  in  Yarmoutb,  but  the  Corporation  is  de- 
airous  of  not  proceeding  too  fast.  The  Electric  Lighting 
Committee  rcpoitgd  at  last  Town  Council  meeting  that 
they  had  iseued  conditions  and  instructions  (or  an  in«tidlii- 
tion,  the  tondera  being  required  by  July  '2itb.  They 
(arth«r  reported  that  i>  tender,  with  specification,  bad  boon 
received  from  Messrs.  Crosaley  Hro*.,  olleriiig  to  fix  a 
dynamo  and  ap[i(LrAtiis  for  running  an  electric  light  insuilla- 
tion  from  the  engine  now  employed  for  pumping  sca-wator, 
and  pivvidiiig  20  50-c.p.  Uu{>s  on  the  Marine  lUrade  for  a 
•urn  of  £250  *  year.  The  committee  have  not  accuptcd  iho 
offer,  pieferring  to  wait  for  the  advice  of  Mr.  Proece,  with 
whom  they  bavo  opened  negotiations,  with  the  view  of 
securing  bis  services  in  helping  to  settle  upon  the  beat 
scheme  foi'  lighting  after  the  tenders  bovc  been  opened. 
The  committee's  report  was  adopted  without  discussion. 

St.  Helens. —Tbe  St.  Helens  Town  Hall  was  on 
Monduy  liglucii  up  electrically  for  the  Brst  time.  There 
are  »  total  of  338  Iti-cp.  lamp*,  of  which  the  assembly- 
room  has  three  40-light  gasoliers  adapteil  to  elootrolicrs. 
The  Council  .chamber  hat  10  three-light  |>oIisbed  brass 
ptndants,  and  in  the  reading-room  thu  coolness  is  much 
approciateil.  The  cost  of  tbe  new  Rxlures  ba.-i  boon 
£1,^00,  and  it  is  calculated  that  the  expense  of 
working  it  will  only  be  about  two  ■  thirds  that  of 
gas.  Tbo  oleetrical  plant  for  generating  the  elec- 
tricity baa  beeii  aupgilted  by  Meesi-s.  Uumsteud  and 
Chandler,  llednesford.  The  wiring  wa«  carried  out  by 
Messrs.  J.  D.  P.  Andrews  and  Co.,  under  their  resident 
engineer,  Mr.  J.  D,  Baitoy,  and  has  been  suj>erintended  for 
the  consulting  engineer,  Mr.  W.  Holmes,  M.I.C.E.,  by  Mr. 
C.  H.  Yesman,  engineer  to  tbe  Preicol  Electric  Lighting 
Company.  The  sgiecilicatioua  were  prepared  by  the  l)orough 
engineer. 

Eleotrlclty  for  Railways. — Amongst  the  ulk  for 
MtKt  aguiiut  the  |ii<M|)ecU  of  electric  tnction  for  long 
railways,  the  following  explicit  reply  to  an  interviewer 
from  Mr.  0.  Westinghoiise,  jun.,  is  distinctly  interesting : 
"As  to  the  oporatiuii  of  stAodaH -gauge  roads  by  elec- 
tricity iu  place  of  the  preaent  sieam  locomotive,  such  talk 
b  all  noonsbiiie.  It  is  a  (picstion  of  centralising  the  power 
•eonoiBically.  Now,  ibe  preMnt  luoomotivoa  have  nearly 
the  full  efficiency  of  a  stationary  steam  engine  and  boiler. 
To  pal  ill  ita  place  an  electric  motor  connected  by  structure 
with  a  steant  |)IaDt  cofretiKMHiing  to  an  aggregate  of  all 
your  steam-boiler  pUnU  oo  wbeela  would  be  really  dupli- 
eating  your  power  equipment  with  btit  little  advantage 
■imI  riu  eeiMUMBiea,  while  therv  is  a  reduced  efiicioncy  by 
teuon  of  the  iraiumuUliun  of  the  heat  uniu  from  tbe 
eoal  tbrwigb  ilynamoe  and  wires  U>  an  electric  motor  on 


wheels,  In  the  present  stage  of  electrical  scjenee,  talk  of  the 
operation  of  sUndard-gauge  roa<Ia  throughout  the  country 
by  electric  traction  is  wholly  visionary." 

Doaglas. — By  the  enterprise  of  the  Douglas  Grand 
Hotel,  Theatre,  :ind  Baths  Company,  formed  last  year  tor 
the  purchase  of  an  extensive  block  of  buildings  frocciug 
the  I'romenade  at  Douglas,  a  very  efleotive  ayatem  of 
electric  lighting  of  the  hotel  and  balba  baa  been  inuuguraied. 
The  placit  and  inscrkllstion  have  bean  supplied  by  the  Brash 
Company.  The  principal  roomti  of  The  Grand  Mote)  have 
beon  fitted  up  with  incandescent  lighU;  the  hatha  adjoin- 
ing are  supplied  with  both  incamluiicent  and  arc  ligbta, 
while  the  outside  of  the  building  is  illuminated  witharalam|ia. 
The  largest  of  the  two  sea  water  swimming. hatha  has  baa 
altered  and  rearranged,  oo  as  to  bo  available  lor  enteriain- 
ments;  and  seatfi  are  provided  for  about  1,000  e|>eobituts. 
During  the  season  daily  performances  will  bo  given  of  bq 
amusing  nature ;  while  the  exhibitions  of  feat*  of  altill  and 
endurance  vrill  also  bu  a  featiiie.  The  gre^tt  lulvaiitagea ef 
the  electric  light  will  be  here  much  appreciated,  for,  while 
tbe  interior  o(  the  building  is  lighted  by  arc  Umps,  tbert  ii 
also  an  arrangement  of  incandescent  lamps  undemeatb  the 
water  to  enable  tbe  spectators  to  clearly  observe  all  tht 
actors  when  they  arc  in  the  w»t«r. 

Leamington.^Matujrs  electrical  do  not  seem  able  to 
go  smoothly  in  this  dalightlul  watering  place.  There  is  oot 
thing,  bowuver,  the  l.eamingtonians — at  least,  the  beul 
portion  of  them— know  how  to  do,  and  that  is  in  buiy 
times  multiply  ordinary  charges  by  throe,  as  they  did 
during  the  Agncultuial  Show.  But  that  ia  not  eteiirusi 
At  the  last  meeting  of  tbe  Council,  the  MidUsud  Electm 
Light  and  Power  Company,  Limited,  wroto  alating  that  aa 
Satunlay,  June  14.  they  discovered  that  one  of  the  Cor 
{Hiralion  wmer-pipes,  which  was  in  a  bad  and  negleciMl 
condition,  had  rusted  through  and  was  leakinf;  into  tbc 
trench  eoutaining  the  electric  light  cablet.  Thie  had 
evidently  been  going  on  for  some  weeks,  as  all  lh«  oablas, 
nine  in  number,  in  that  part  of  tbe  traooh  were  oooiidsr 
ably  damagud,  and  one  of  the  moat  im(H>rtaiit  ODds  ooRodeil 
right  through.  The  severing  of  this  latter  ha<l  caused  cen- 
siderabte  inconvenience  and  expense  in  remedying  tht 
defect  in  the  supply  of  electric  currents  The  Oouneit  wen 
not  very  much  impressed  with  this  letter,  one  eoundlkr 
stating  that  the  comj^nv  bad  only  thonuolvea  to  blame  is 
the  mnttor.  though  why  this  should  be  so  was  not  clear. 

Heokmondwlke. — At  the  last  meetuig  of  tbe  Heck- 
mondwiko  Locul  Bonnl  tlte  Electric  Lighting  Oomnduet 
recommended  the  lioanl  to  take  the  necessary  steps  far 
consiructing  electric  arc  lighting  plant.  Tbc  commtttee 
visit  Loughborough,  not  at  the  Board's  expense,  to  iia|iecl 
the  system  of  electric  lighting  there.  Tbe  sqImibs  baa 
been  prepared  under  tbe  direction  of  Mr.  Hutchinson,  G,£, 
embodying  overhead  system  with  both  arc  and  iniwinlmnni 
Hgbta.  Tbe  scheme  stipulates  for  three  sets  ol  ee»- 
pound  engines  and  dynamos,  of  wbicb  two  sets  osiy 
are  required  for  an  output  of  1,000  ligbta,  one  set 
being  kept  in  re»trve,  and  two  boilera  are  jiravided. 
The  output  will  be  equal  to  1,500  Ifl^p.  IJKhte,  wmI  ai 
more  lights  are  added,  in  similar  proportion  will  tbe  ooM 
of  the  plant  and  the  annual  working  ex]>eaMa  be  rvduesl 
The  light  in  the  Market-place  would  be  ten  times  se  slEw- 
tive  as  at  present  at  about  the  same  cost.  The  oonuniues 
are  hoiicful  as  to  a  dumand  for  the  light  by  shopkoopen 
and  other).  The  estimate  of  the  eost  shows  the  initial 
outlay  to  reach  about  X4,460,  whilst  interest,  deproeiatiga, 
and  maintenance  are  put  down  at  £1,048  per  yeoir,  Ths 
estimated  annual  revenue  is  £1,432. 

Fire  Alwrm  Telephones. — In  an  inUirecttng  note  wb- 
lisbvd  some  time  at  thu  beginning  at  the  year  tbc  chief  oi 
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the  Metropolitan  Fire  Brigade  DOtified  to  the  oitizeiu  of 
London  that  care  should  be  taken  not  to  trouble  the  brigade 
with  false  alarms.  We  were  told  that  quite  a  large  pro- 
portion of  the  fire  alarms  receired  by  the  brigade  were  faUe 
alarms — mischievous  and  otherwise.  This  constitutes  a 
serious  difficulty  in  the  way  of  the  action  of  the  brigades, 
as  it  not  only  involves  turn-outs  and  loss  of  time  and 
temper,  but  it  may  well  happen  that  a  true  alarm  may 
follow  and  the  engines  are  away  on  a  bootless  errand.  The 
application  of  the  telephone  to  fire  alarm  posts  promises  to 
obviate  this  defect  in  the  system.  Paris  has  already  adopted 
the  telephonic  alarms  for  the  "  Sapeur-Pompiers."  Instead, 
of  breaking  a  glass  and  puUinf;;  a  handle  merely  (and  some- 
times running  away),  the  person  who  advises  a  fire  breaks 
a  seal,  opens  the  door  and  shouts  in  the  opening  of  the  tele- 
phone receiver  "  Fire,  Smith-street,  No.  20,"  or  other  detail, 
until  a  fanfare  of  trumpet  or  belt  advises  him  the  engines 
have  started.  In  Les  Inventions  Modemes  for  July  20  (4,  rue 
Ghauss6e-Antin,  Paris),  the  whole  arrangement  is  described 
and  very  fully  illustrated.  The  apparatus  is  supplied  by 
the  Soci^t^  O^n^rale  des  T^l^phones,  41,  rue  Caumartin, 
Paris.  It  seems  that  private  persons  can  have  the  tele- 
phone alanna  fixed  on  their  own  premises  at  a  moderate 
coet. 

Uine  SnrveyinK-  —  Some  interesting  and  amusing 
information  ia  given  in  the  Cantor  lectures  by  Bennett  H. 
Brough,  published  in  the  Journal  of  the  Society  of  Arts,  of 
the  use  of  the  magnetic  needle  in  mine  surveying.  The 
needle,  says  Mr.  Brough,  has  been  largely  used  in  Sweden 
and  in  the  United  States.  The  theory  of  its  use  is  based 
on  the  fact  that  certain  ores  become  magnetic  by  induction 
under  the  influence  of  the  earth's  m^netism.  By  noting 
the  dip  of  the  magnetic  needle  the  extent  of  the  iron 
deposit  can  be  ascertained.  Prof.  Le  Neve  Foster  mentions 
the  caee  of  an  iron  deposit  in  Sweden  being  mapped  out  by 
observations  on  the  ice.  Compass  explorations  being  in 
many  instances  a  source  of  income,  a  skilful  operator  often 
wishes  to  keep  hia  mode  of  procedure  a  secret,  and  the 
supposed  aupernatural  properties  of  the  divining-rod  are 
transferred  to  the  compass.  Unfortunately,  the  compass  is 
admirably  adapted  for  dishonest  purposes.  The  case  is 
recorded  of  an  American  prospector  whose  com|)a8s  needle, 
in  the  vicinity  of  an  ore  mass,  always  showed  a  dip  of 
flOdeg.  when  facing  west,  and  the  true  dip  due  to  local 
attraction  when  facing  east.  The  former  position  was 
Bucceasfulty  used  in  selling  and  the  latter  in  buying  the 
iron  ore  ground.  In  Sweden  a  magnet  in  the  walking- 
stick  has  been  successfully  employed  to  give  a  large  dip 
when  it  was  thought  advisable  to  mislead  the  purchaser. 
Of  late  years,  purely  scientific  methods  of  exploring  for 
iron  ore  with  the  magnetic  needle  have  been  introduced, 
and  in  this  way  important  deposits  have  been  discovered 
in  Sweden ;  whilst  in  New  Jersey,  in  six  years,  the  annual 
production  has  increased  50  per  cent  by  the  addition  of 
new  producing  localities  found  by  the  compass. 

Qarden  Party. — Lauriston,  Mr.  J.  W.  Swan's  resi- 
dence in  the  pretty  town  of  Bromley,  Kent,  was  the  scene 
of  a  brilliant  assembly  at  Mrs.  Swan's  garden  party  on 
Thursday  last  week.  Visitors  are  always  favoured  with  a 
aingulariy  happy  combination  of  musical  and  artistic  cbarm 
with  scientific  novelty,  and  the  present  was  no  exception. 
Max  Hambourg,  Uis  Russian  musical  boy  prodigy 
of  13,  discoursed  deftly  and  masterfully  the  music 
of  Liszt,  and  other  difficult  composers,  under  the  admiring 
gaze  of  Mtb.  Swan's  friends,  amongst  whom  were  Dr. 
and  Mrs.  S.  P.  Thompson,  Dr.  Dallinger  (the  eminent 
entomologist  and  divine,  and  his  wife),  Prof.  Elisha 
Gray,  with  Mr.  W.  J.  Johnston,  from  America,  Mr, 
Percy   Bigland  (the  painter  of  Mr.  Gladstone's  portrait) 


and  his  wife — late  Miss  A^s — a  noted  lady  traveller; 
together  with  many  electrical  and  other  celebrities.  Miss 
Dora  Tulloch  gave  some  admirable  recitations,  and  a 
marvellous  silhouettist  was  only  prevented  from  exhibiting 
his  skill  by  sudden  illness.  In  Mr.  Swan's  laboratory  the 
scientifically  inclined  saw  the  process  of  electro-deposition 
of  copper,  recently  described  before  the  Royal  Institution, 
in  actual  work.  Large  slabs  were  being  deposited 
in  a  rocking  bath  of  special  solution,  driven  by 
an  electric  motor,  and  specimen  anodes  and  cathodes 
were  shown.  A  thin  strip  of  perfectly  coherent 
and  brilliant  copper  was  deposited  before  visitors'  eyea 
in  two  minutes  only.  But  the  most  interesting,  per- 
haps, was  the  wire  deposition.  A  long  trough  of  solution 
contained  a  wire,  which  was  being  drawn  backwards 
and  forwards  through  sapphire  dies.  Deposition  occurred, 
but  as  the  diameter  of  the  wire  was  always  kept  the 
same  by  the  dies,  the  length,  of  course,  grew,  and  a 
wire  of  any  length  might  thus  be  obtained  by  direct 
deposition.  It  was  curious  to  examine  the  cross-section  of 
such  a  wire  under  the  microscope,  when  the  original  core 
had  nearly  disappeared  under  successive  layers.  The 
quickness  of  the  deposition  (fifty  or  a  hundred  times  that  of 
ordinary  processes)  is,  of  course,  the  great  advantage  of 
Mr.  Swan's  process,  the  exhibition  of  which  created  a  great 
deal  of  interest. 

Amaterdam. — As  early  as  1888  a  small  installation  of 
231  kilowatts,  supplying  2,000  16  c.p.  lamps,  was  estab- 
lished in  Amsterdam.  Of  this,  156  kilowatts  was  continuous 
current  at  65  volts,  distributed  on  overhead  wires ;  and  75 
kilowatts  in  alternating  2,000-volt  currant,  distributed  in 
underground  concentric  mains  of  a  total  length  of  about 
two  miles.  In  1890  the  Electra  Society,  who  owned  this 
installation,  obtained  a  28  years'  concession  for  lighting 
the  town.  To  comply  with  the  conditions  determined 
upon,  a  new  station  was  opened  on  the  28tb  of  May  last 
for  alternating-current  system  alone.  The  station  is 
situated  about  a  mile  from  the  town,  and  contains  eight 
multitubular  MacNicol  boilers,  each  of  153  squire  metres 
heating  surface.  Three  horizontal  steam  engines  of 
700  h.p.  are  used,  of  the  typo  shown  at  Frankfort  by  the 
Helios  Company,  of  Cologne,  each  driving  a  Glauz  alter- 
nating dynamo,  giving  at  195  revolutions  400  kilowatts  at 
2,000  volts,  at  a  frequency  of  50  periods  per  second  ;  also 
an  exciter  of  30  kilowatts  of  65  to  100  volts.  A  fourth 
set,  same  type,  of  200  h.p.  produces  150  kilowatts ;  and  a 
fifth  consists  of  a  vertical  Dingier  engine  of  160  h.p.,  develop- 
ing 75  kilowatts.  This  latter  is  the  engine  that  used  to  drive 
the  old  station,  which  is  being  given  up.  The  total  power  is 
2,260  h.p.,  or  1,500  kilowatts.  All  are  condensing  engines. 
The  current  is  distributed  by  Felten  and  Ouilleaume  con- 
centric lead-covered  cables,  armoured  and  served  with  an 
outing  coating  of  hemp.  The  cable  is  laid  in  wood  troughs, 
filled  in  with  asphalte  and  covered  in  with  brick.  Cast 
iron  boxes  are  used  for  distribution ;  a  length  of  20  kilo- 
metres, or  32  miles,  has  already  been  laid.  The  transformers 
are  of  closed -circuit  type,  by  Ganz  and  Co.,  transforming 
from  2,000  down  to  72  or  36  volts  The  72-volt  circuit  is 
used  for  arc  lamps,  which  are  run  two  in  series  on  this 
voltage.  The  current  is  supplied  at  46  cents  per  kilowatt- 
hour — say  9Jd.  a  unit  Consumers  taking  a  supply  of 
over  760  hours  a  year  have  a  30  per  cent  reduction. 
Frager  and  Ganz  meters  are  both  used,  and  each  installa- 
tion pays  a  certain  annual  charge  besides  for  service, 
according  to  its  size.  There  are  6,100  lamps  of  16  c.p.  at 
present  being  supplied.  These  particulars  are  taken  from 
the  BtUleiin  Intemationaie  de  VEUctndi^,  a  journal  always 
full  of  crisp  and  useful  information  of  electewal.  ■B!aS»«wfc  «^ 
the  Continent. 
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ANNUAL  KEBTING  OF  WONTCIPAL  AND   COUNTY 
ENGINEERS. 


The  annual  meeting  of  tbU  sooiety  commenced  xl  Bury 
ywtorday,  and  will  be  continued  lomormw.  Mr.  J.  Curt- 
wn];ht,  borough  euniieer  of  Bnry,  |>i-i;xi<lod.  Th«ra  were  one 
or  tiro  [Mften  of  int«re>l  lo  electrical  enf^neors— that  of 
Hr.  Cox,  relating  to  tiHiawap,  and  tbat  of  Dr.  Bur(;hardt, 
tOBiew«g«  preci[iiUtion  by  electricity.  We  give  Mr,  Uox'a 
|»pw  in  full,  Bod  nicb  portions  of  Dr.  Burgbardt's  aa  retate 
(0  oltetiicity.  Besides  papers,  «  number  of  vistu  w«r« 
vniDgwl,  those  to  Ibe  mills  of  Maisrs.  MuKKruve  and  Co., 
and  to  tbe  works  of  Meura.  Mather  an<l  Plutt  being  of 
iotereat  to  onr  readers— the  former  becauno  of  the  mills 
being  electrically  llghlo'l,  the  latt«r  because  the  firm  is  one 
en|;i^ed  in  manufacturing  electrical  apparatus. 

Street  Tramways  and  Electric  Traction. 

nV  J.   H.  OOX,  M.I.CK. 

The  first  tramway  in  England  was  laid  by  Mr,  0.  F. 
Train  in  IS60,  at  Birkenhead,  by  permisaJon  of  the  Birken- 
head CommissionefS,  but  it  was  not  viewed  with  much 
(arour  by  the  public,  and  therefore  it  was  not  until  186S 
that  an  Act  of  Parliament  was  obtained  aulhoriaiug  the 
construction  at  Liver|}Ool  of  the  lirst  English  system  of 
street  ti-»mways  for  panenger  traffic.  Since  that  date  they 
bsva  spread  very  rapidly  all  over  the  country,  until  the 
total  leoKth  has  reached  over  l.OOO  miles,  rep  ■'eventing  an 
invi^sl^l  capital  of  more  than  H  millions. 

Many  different  systems  of  tram  rails  have  been  adopted, 
the  earlier  lines  being  laid  with  light  wron^it-iron  rails  on 
longitudinal  or  transverse  wood  slcopcrfi.  The  can  at  tirst 
were  all  drawn  by  hories,  but  as  stenm  engines  became 
introduced  about  lii7G,  engineers  wore  compelled  to  con- 
stniet  the  permanent  way  in  a  more  substantial  manner. 
Wood  stiepers  were  diacarde'l  for  metallic  ways,  and  iron 
nila  wore  lupcraeded  by  steel.  Steam  engines  have  done 
Kood  serriee  on  tramways,  esjiecially  in  those  towns  where 
toe  gradienu  are  too  steep  to  l>o  worked  by  horse  power, 
but  they  are  very  desinictivo  to  the  permanent  w*y  and 
are  not  entirely  free  from  other  objections,  such  as  noise, 
smoke,  steam,  dust,  and  smell.  It  should  not  be  forgotten 
tbai  steam  engineo  have  not  only  to  haul  the  heavy  cars 
and  passengers  up  those  hills,  but  they  have  their  own 
[lODderoua  weight  to  drag  up  likewise,  and  on  the  down- 
ward Journey  the  everlasting  jerks  when  the  brake  is 
I4>pliea  are  a  touree  of  damage  both  to  the  engines  and  the 
permaoont  way. 

It  may  be  interesting  to  some  of  you  to  have  the  figures 
ahowiiig  the  cost  of  maintenance  for  the  Mancbest«r-road 
tramway  in  Bradford,  which  hu  been  worked  by  steam 

Sower  for  the  last  seven  yt»n.  The  t^ils  are  of  st«el.  Tin. 
Mp,  girder  tnttem,  weighing  103lb.  to  tbe  yaid,  laid  on 
concrete  foundation,  and  the  road  is  paved  with  granite 
selt«  from  kerb  to  kerb.  The  line  is  3  miles  IG  yards  in 
length,  1  mile  789  yards  being  double  line,  and  987  yards 
single  line.     Line  opened  Septcmtwr  ."i,  l^tt4. 

I'or  mllo  ol  Hlrii;lo  lino. 
I8M.*  Cost  of  maintenance^  mils,  and  imtiOK    CJ  vF  ( 
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*  Three  uimiUi*  ouly. 

Ill*  actual  weu  cauaed  by  a  1 0  mioat«s'  >ervic«  of  cars 
on  tha  tread  of  lh«  nil  ui>  to  the  preaant  time  is  /,iu.  on 
tiM  aln|[le  line,  and  psvctically  the  same  on  the  double 
portion.  The  engines  are  Qreeo's,  and  weigh  13  tons. 
Tbo  bogie  cars  carry  68  |)ftsaengai«,  and  weigh  eight  tons 
wben  kistded  with  pueengera. 

llie  excessive  cost  of  maintaining  tramways  worked  by 
sleam  has  caused  many  tramway  sutfaoritios  to  look  in  the 
direction  of  cable  haubge  and  electricity  for  deliverance 
from  tbeir  troubles;  and  under  suitable  :ircumstances  these 
bhxIm  of  tnctioD  have  already  jtroved  very  successful. 
TboM  tndtnbers  of  thia  association  who  attended  the  district 
BiMliiu  In  Edinburgh  in  tbo  autunn  of  1690  saw  a  capiul 
amnnfg  of  the  cable  lyitom  in  operation  in  that  city,  and 


they  wore  also  favoured  with  a  tooet  interMting  pap*  ea 
the  subject  by  Mr.  Colam,  the  engineor.  There  Js  no  naid 
to  repeat  to  an  audience  liko  this  tho  many  advanluit 
which  may  reasoiubly  be  urged  in  favour  of  tho  culs 
system  whqn  applied  to  tram  routes  with  severe  gradieoli 
in  populous  districiA  which  are  able  bo  siipporta  very  nfiA 
service  of  car* ;  but  there  are  very  few  tr«m  routes,  exccp 
in  the  largest  tnwns,  wbicfa  can  maintain  a  Rve  niiRiM' 
service,  which  is  nc<ceMary  to  make  eablc  haiilago  a  oomplM 
succ«M.  The  Bradford  Corporation  wcro  relucuintl} 
ooupolled  (o  drop  the  idea  of  introducing  this  Byst«ii9  Inb 
Bradford  for  the  projected  tramway  in  the  Wake&eld  n»i 
district,  mainly  because  of  the  difficulty  of  keeping  up  i 
rapid  Rorvico  of  cars,  and  etxiuiries  were  therefore  staita^ 
as  to  the  cost  and  capabilities  of  electricy  as  a  motive  pimi 
for  working  tramways  on  steep  gradients. 

Electric  traction,  as  you  know,  has  mads  woodadii 
strides  since  Dr.  Bi<;mens  laid  the  first  electric  tramway  •) 
I^crlin.  Only  one  ilecado  bos  passed  aiiicc  thou,  and  w* 
upwards  of  3,000  miloji  of  lines  are  worked  by  electrk)? 
in  AmericA  alone.  Our  American  coueiriB  appear  to  h«i 
and  move  at  a  high-pressure  nt«,  and  do  not  stick  u 
forming  a  network  of  wires  over  their  etreeta,  so  long  si  u 
facilitates  locomotion;  but  in  Europe  we  proceed  mm 
cautiously,  and  there  is  little  doubt  that  these  objectioiuUs 
ovorh<«d  wires  have  considerably  interfered  with  the jn 
grcst  of  electric  traction  on  this  side  of  ttio  Atlantic  Wilt 
electricity  as  a  motive  ]x)w6r,  we  have  the  choice  of  tks 
proverbial  three  courtes:  First,  to  work  by  mesm  ft 
storage  batteries  placed  under  the  car  eeata,  as  at  fiirais( 
ham  i  secondly,  by  the  itnde[)p»und  eyatem  ;  and,  tfcinllr, 
by  overhead  conductors. 

As  to  the  first,  or  stora^  syBteai,  we  have  a  spteA 
example  at  Birmingham,  which,  by  the  courtesy  <l  ^ 
chief  engineer,  Mr,  Dickinson,  I  had  the  ploMU  d 
insjiccting  some  18  months  ago,  soon  after  its  oneohK.  Is 
my  min'J  it  is  an  ideal  system,  and  I  sincerely  hops  na^ 
some  day  supersede  both  tho  underground  and  orsrbarf 
methods  ;  but,  unfortunately,  there  is  at  proseat  little  b«|M 
of  such  a  consummation — at  any  rate,  on  gradienu  su^  *• 
exist  in  Bradford.  On  level  routes  it  is  a  BystemevMM* 
well  worthy  of  consideration,  and  although  it  may  bo  MV 
costly  to  work  than  tho  overhead  and  conduit  nysteiBS.  }fl 
it  has  many  advantage  over  its  rivals,  such  as  the  on 
being  able  to  run  quite  independently  of  each  other,  ai 
independently  of  either  overhead  or  uiidorj^round  witm, 
thus  freeing  the  streets  of  many  objectionable  obstnietiMa 
It  has  many  other  advantage!  that  I  need  acarcely  luimrt 
to  a  meeting  like  this — not  the  least  of  which  is  ito  frtsdM 
from  one  serious  drawback  of  the  direct  system— m. 
where  a  breakdawn  of  the  princijial  machinery  at  tki 
power  station  causes  a  temporary  stoppage  of  tho  aMin 
system. 

Unfortunately,  there  are  some  diaadvantagM,  ihs  tw 
most  serious  being  the  groat  weight  of  tho  batteries,  w^A, 
at  Uii'mini;ham,  on  a  compsratavely  level  line,  amoonti  f 
-1,8001b.,  or  2  ions  and  3  cwt. ;  this,  added  to  the  W^ 
of  car  and  motor,  making  8}  tons  for  a  car  eftrryiaiM 
passengers.  Another  serious  disadvantage  is  the  <lll> 
rioration  of  tbo  batteries ;  and  although  some  progim  fast 
been  made  within  tho  last  year  or  two  in  making  iheplsMi 
more  durable  and  reducing  the  weight)  there  ia  ntill  ■uA 
room  for  improvement. 

It  is  tbeiefore  necessary  to  tnrn  to  the  dii-ect  ajttm, 
where  we  have  the  choice  of  two  methods — the  aadir 
gTdund  or  con<!uit  system,  or  tbat  of  overhead  wires,  bi* 
true  there  are  several  ingenious  eontrivances  wbioh  may  ks 
tnclifted  under  the  head  of  surface  mothods  trtth  ukMirn 
ms^nets  attached  to  the  car,  but  they  have  Maroslr  yd 
paM«d  tbo  experimental  stage,  and  at  present  are  eOfttUlf 
not  practicable  for  hill-climbing.  The  undervroutid  systM 
which  has  been  for  six  years  in  operation  at  Blackpool,  W 
{>roved  fairly  successful,  ia  spite  ol  the  difficulty  caused  fer 
the  sand  blowing  into  the  conduit  from  the  ehore,  sas 
occasional  flouding  by  sea  water  during  atoms,  and  kf 
exceptionally  high  tides.  In  America  bhisaystein  basaM* 
ve^  little  projovss,  inrtly  b&cause  o[  its  extra  enu.  btf 
mainlj  on  account  of  tho  difficulty  in  ()rcventing  the  Me 
Unit  becoming  filled  with  mud  and  water.  This  rathir 
|x>int«  to  imperfect  sewen^  systems,  and  should  nut  apptlf 
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to  a  well-drained  town,  where  fre'iuent  oonnectione  would 
be  made  between  the  conduit  and  main  sewer.  An 
iaiand  town  would,  of  course,  be  free  from  sca-wuter  and 
autd,  and  so  lortf;  an  the  main  sewera  do  not  l>ecome  over- 
:ed  during  thiind«ntoniia  and  heavy  rains,  I  eee  no 
t  reaaoD  why  the  conduit  urran]j«raeot  aboiild  not 
anawer.  Like  tbo  other  aystem*,  it  i*  not  free  from  dis- 
advantage*, bill  no  doubt  ita  large  additional  lir«t  ooat  and 
the  drainage  difliculty  have  been  the  chief  (actora  in  pre- 
venting its  adoption  to  a  greater  extent  in  America. 

Finally,  we  oome  to  the  overhead  eyatem.  On  thii  ildo 
of  the  Atlantic  there  ii  no  doubt  a  prejudice — or,  to  put  it 
more  mildly,  a  very  atroiig  objoclioii,  af^ainst  allowing 
pottt  and  wires  to  bo  erected  in  and  over  our  atreete;  not 
only  on  account  of  disliguroraont  and  obstruction,  but  aUo 
from  fear  of  accident.  On  the  latter  «core  there  is  evi- 
.  dently  titble  ground  for  misgiving,  seeing  that  no  fatal,  or 

I  even  serious,  accident  has  oocuired  yet.  As  rogardn  the 
disfigurement  of  the  streets  caused  by  the  posts,  no  doubt 

it  is  possible  to  reduce  the  objection  to  some  extent  hy 
,   using  suitable  oniamenul  iron  posts  i  but  as  obstructions 

they  will,  I  fear,  be  more  uppareiil  in  our  streets  than  in 
I  some  continental  cities,  where  they  are  to  a  ^reat  extent 

hi-.ldon  by  the  long  avenues  of  lroe«  which  line  ihe  edges 

of  the  footwalks.  In  many  such  cases  the  |>oIeA  support 
{  lamps  for  lighting  the  road  by  electricity,  Personally  I 
I   should  welcome  either  the  conduit  or  overhead  systems,  if 

tbey  would  deliver  us  from  steam  haulage. 


time  per  Journey  down,  3-73  minutes  "  six  miles  per  hour ; 
quickest  journey  up,  when  motors  were  worked  in  par^lel, 
200  minutes ^  1 1  miles  per  hour ;  slowest  jotiniey  up,  ft  00 
minutos*4i  miles  per  hour.  Total  measurement  of  elec- 
tricity used  during  the  13  days'  run,  340  Board  of 
Trade  units.  Average  per  mile  run,  1-62  unit,  say,  14. 
Therefore,  taking  an  average  throughout  the  entire  tritJ, 
the  car  re<]uired  for  its  propulnion  2  e.h  p.  hours  per  mile 
run.  Coat  por  mile  run  for  eleotridty,  aMuming  the  prioej 
to  bo  2^d.  per  Board  of  Trade  unit,  3-81  [lenoe.  The  nrl 
of  SJd.  baa  been  fixed  by  the  Gas  and  Electricity  Con 
mittee  of  the  Bradford  Coqmration,  and  I  am  of  opinion' 
that  they  could  afford  to  supply  the  current  at  3cl.  per 
unit,  a  price  which  would  not  only  pay  for  the  generation 
of  the  electricity,  but  leave  a  sufficient  margin  to  cover 
osUbliahment  and  other  charges.  I  may  mention  that 
only  lost  week  a  private  firm  of  etitcineers,  having  their 
works  situate  about  half-way  on  the  Wuketieldroad  route, 
offered  to  supply  tbo  current  at  2d,  per  Board  of  Trade 
unit. 
It  may  be  as  well  to  explain  briefly,  for  the  benefit  of 

.  y       /■.«   ) 


■2.,.'..- 


nndfnnl  Tnniwnjt  Bi[MrliaonL— Dtasnini  alioirliig  nnoilter  of  Ampara  Uksn  il  liilwiib  of  SO  MoaDd*. 


With  a  view  of  obtaining  information  as  to  the  cost  and 
eap*bilit4o«  of  electricity  in  propelling  tramcars  on  steep 
gradients,  the  Bradford  Coriraration  recently  entered  into 
an  arrangement  with  Mr.  tlolroyd  Smith,  acting  with 
Messrs.  i^ton  and  Anderson,  whereby  those  Kentlemeii 
undertook  to  construct  an  electric  car,  and  to  make  trial 
runs  for  a  (ew  weeks  on  the  Bradford  tramways  in  Choa^i- 
side  and  Manor-row,  between  Forsler-squaro  and  the 
Grammar  School ;  the  CarjKjntion  supplying  tbo  current 
required  during  the  experiment  from  tbe  electric  lighting 
station,  by  means  of  overhead  conductors,  at  a  pressure  of 
300  volts,  The  length  o(  the  trial  run  is  660  yards,  com 
mencing  with  a  tolerably  level  inclination  of  1  in  340  for 
100  yards,  then  curving  into  Choapside  on  a  gradient  of  1 
in  13  33  with  a  radius  of  fl4ft.  6in,,  followed  by  a  straight 
inciination  of  1  in  14  75  for  193  yards,  1  in  30  for  137 
ykrdi,  and  terminating  at  the  end  of  a  comparatively  level 
gradient  of  I  in  104  for  160  yards.  The  total  rise  is  70)(t. 
or  an  average  inclination  of  1  in  '2ti.  The  WakeSeld-road 
route  is  even  steciicr  than  thi^,  having  a  total  rise  of 
363ft,  from  the  Town  Hall  to  Rooley-lane,  a  distance 
of  3,$30  yards,  or  an  average  of  1  in  24.  The  ox- 
p«imental  running  began  on  the  16th  of  May  and  ter- 
minated on  June  9.  The  car  only  ran  on  13  days,  and 
made  304  return  journeys,  or  a  total  mileage,  including  the 
triangle  at  Forater-square,  of  157t.  Average  time  per 
joaney  up,  379  minut«s  =  six   miles  per  hour;  average 


those  members  who  have  not  given  much  attention  to  elec- 
trical matters,  th^t  a  Board  of  Trade  unit  is  e(|ual  to  1,000 
watts,  or  one  kilowatt  supplied  for  one  hour.  This  has 
been  fixed  by  Act  of  Parliament  aa  the  unit  of  sale  of 
electrical  enei;gy,  and  is  based  on  the  international  system 
ol  electrical  measuremeuta  universally  adoptol  throughout 
the  world.  Klcclrical  energy  consists  of  the  product  of 
two  factors— the  current  measured  in  amperes,  and  the 
electrical  pressure  measured  in  volts.  Briefly,  then,  the 
number  of  volta  multiplied  by  the  number  of  amperes  will 
give  the  watts,  and  the  watte  divided  by  746  will  give  the 
horse-power.  A  Board  of  Trade  unit  being  equal  to  1,000 
watts  supplied  for  one  hour,  is  also  equal  to  about  I^  h.n. 
The  number  of  passengers  carried  up  was  1,321,  or  6-4 
persons  per  journey ;  passengers  carried  down,  91 3,  or  4-!> 
persons  per  journey  :  greatest  number  of  patisongor*  carried 
up  on  one  journey,  44  ;  greatest  number  of  passengers 
carried  down  on  one  journey.  3K,  The  driver  and  con- 
ductor are  not  included  in  the  above  figures.  The  car  has 
been  stopped  and  starteit  again  on  tbo  s'^eepest  gradients 
without  difficulty,  oven  when  fully  loaded  with  passengers;, 
and  has  taken  the  curve  at  the  bottom  of  Cheapside  without 
any  preliminary  rush.  The  E.M.F,  has  only  varied  very 
slightly,  from  about  380  to  300  volts.  On  several  of  the 
ascending  journeys  tlie  voltmeter  and  ammeter  carried  in 
the  car  gave  the  following  readings  at  varvwi*  '^cksB*.  w.x'iwfc 
route. 
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Volw.  Amiw.   E.H.P.  Omdieiik 

Oppoallo  iIm  nitd  of  Ibritvl-irtrocl    --■»«      i't  =  15'7«  1  in  )T<> 

Rouiidincoun-eiiUoCliSUMido...    am      ^  •   i!2d2  1  in  yjVJ 

HaUway  uu  CliMuiide.TTT, 281      66  -  2100  1  in  U  7fi 

Oi)i)«dt«  8«tomntrwt    2fil      M  -  12-80  I  in  sa 

On  tbe  dweeiiding  journey  : 

OppotriM  Skt-in)-«  Bulk 2»4      24  -    tt-U      I  io  IM 

BoiuidinK  triMigle,  Fortler^^uare    SOU      14  -    (ili3      lovd 

The  tnomentary  current  required  to  aUrt  the  ctr  on  tbe 
eteep  gradient  in  Cheapeide  wu  about  100  umporiu.     The 


dual  ftrmature  tDoton  mv/  be  set  to  work  InMriai(a 
Fig.  I)  which  givix  a  kIow  ii{ieed  of,  say,  foui  milei 
hour;  iti  multiple  [larallel.  Fig.  3,  whioh  givea  a  modmle" 
leed  ii.ohiU  of  six  to  eovan  miloi  per  hour  ;  or  ia  poralU, 


Fis.  3,  u  »i>ocd  of  11  miles  per  honr. 

Duriii)^   the  trial  Home  hitches  occurred    Irota 
Ciiuees.    ucciktionin^    delay ;    but    Dothing    really 
happened  to  raise  much  doiibt  as  to  tbe  ultimate 
of  the  experiment.     Tbe  motor*  el  first  produced 
hJMkiii);  M)und,  but  thia  wis  soon  nneilied, nod  tbe 


virisM 


>  iir  liiilll  T)}  V 


KaiUn  Riid  Andtnaii  l«r  Iho  Hnriloiil  Kleuttln  Trainumii. 


osr  will  seat  S6  puaoiifters,  18  in  and  18  out,  and 
weight  2  tons  9cwt.  Sqrs.  The  motor  truck  and 
motors  weigh  3  tone  19ewt.  Siqra.,  total,  say,  GJ  tons ;  when 
fully  loadea  with  pactengen  the  total  weight  anv  betaken 
at  Siy  tons.  Dual  aimature  motors  of  1 A  h.p.  each  trurwmit 
motion  to  tbe  wheels  by  meun*  of  worm  yiirin^,  iiiitl  ihi) 


of  the  motors  and  gearing  afterwards  waa  pfaotically 
le«s.  An  electric  brake  is  available,  so  arranged  that 
the  car  is  ruiiniDg  downhill  by  graviutiou  idooe  it  dri** 
the  motors,  and  they  can  be  inatsntly  set  to  act  as  djvaiK 
venerating  a  current  that  tend*  to  drive  tbem  ia  a  rs*** 
direction,  and  k>  *tops  the  car. 


ir.faif  Ttiuk^uuil  »u  111 e; 111 iiill>ilU£Cti:> till,  liioiniji. 


worm  wheels  are  ao  attached  tlua  each  ear  wheel  i*  ie{)a- 
rately  driven,  each  axle  having  only  one  wbeel  keyed  upon 
tt,  the  other  being  keyed  u|xin  a  loose  sleeYoeonjointly 
wltb  a  worm  vheel  The  oleetridty  ia  controlled  by  throo 
■witebea  at  each  end  of  the  ear — one  a  main  sufiply  or 
emergency  nwiloh,  one  a  regulating  switch  acting  u[ioii 
resislaiM  eoils,  and  one  a  setting  switch  whereby  the  two 


Although  a  few  nishape  occurred,  at  above  stated,  it  i* 
been  clearly  shown  that  the  motors  are  amply  pqwerial  u* 
work  i>tvo|>  (:r,i<lienu.  The  car  ntn«  very  amootUy,  wllfr 
out  makiiic;  much  noise  or  nuisance  of  any  land.  atMeMMM 
coTiEiderably  Icka  damage  to  the  permanent  way  tJan  tk* 
heavy  etcam  enginoi>  and  cars  at  present  in  iiae. 

The    net  te«ult«,  then,  of   tbe  recent  experineata  is 
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electric  tractioo  at  Bradford  «how  that  can  worked  by 
electdcitv  cao  be  made  to  mount  any  gradient  which  can  be 
climbed  by  a  steam  eagine,  and  quite  as  cheaply,  providing 
there  is  a  tolerably  quick  eerrice  and  plenty  of  traffic;  that 
the  energy  required  to  ascend  and  descend  such  gradients, 
as  I  have  mentioned,  is  1^  Board  of  Trade  unit  per  mite, 
and  assuming  the  price  of  the  electricity  to  be  2d.  per  unit, 
it  follows  that  the  cost  of  running  up  and  down  such 
gradients  is  3d.  per  car  mile. 

As  the  primary  object  of  the  experiment  waa  to  ascprtain 
the  desirability  or  otherwise  of  adopting  electricity  for 
working  the  projected  steep  line  in  Wakefield -road, 
perhaps  I  may  be  {permitted  to  state  as  briefly  as  possible 
the  conclusions  which  I  arrived  at.  The  length  of  the  pro- 
posed tramway  route  for  Wakefi eld-road  is  2^  miles.  The 
carriageway  at  present  is  not  sufficiently  wide  to  admit  of 
the  construction  of  a  double  line,  and,  if  specially  widened 
for  the  purpose,  it  would  involve  the  narrowing  of  the  foot- 
ways to  the  extent  of  about  2ft.  on  each  side  of  the  road, 
at  an  expenditure  of  £1,600.  A  double  line  of  ordinary 
tramway  would  cost  £4,600  more  than  a  single  line  witn 
passing  places,  besides  an  additional  cost  of  £3,150  for  a 
double  underground  conduit. 

There  are  also  other  advantages  in  favour  of  a  single 
liiie-— viz.:  There  is  less  interference  with  the  roadway  and 
ordinary  traffic,  less  length  of  line  to  maintain,  less  rental 
for  the  lessees  to  pay,  and  experience  haa  proved  that  the 
wear  of  a  single  line  is  very  tittle,  if  any,  more  than  that 
of  a  double  line.  This  may  appear  somewhat  strange, 
seeing  that  there  is  twice  the  amount  of  traffic  passing 
over  the  single  portions  of  the  line  that  passes  over  the 
double  portions  ;  but  the  joints  of  a  tramway  are  always 
the  weakest  places,  and  on  a  double  line  the  heavy  engines 
and  cars  are  constantly  travelling  ii  one  direction,  which 
tends  to  beat  or  hammer  down  the  leading  end  of  each 
rail,  thus  causing  serious  damage  both  to  the  rail,  fish- 
plates, and  concrete  foundation  at  each  joint,  whereas  on 
the  single  line  the  traffic  passing  in  both  directions  com- 
pensates matters  by  pressing  equally  op  both  rail  ends. 
Formerly  there  was  some  difficulty  experienced  in  working 
a  single  line,  and  passing  place*  with  the  electric  and  cable 
systems  of  traction,  but  such  improvements  have  been  made 
in  the  points  and  crossings  that  no  serious  difficnlty  need 
be  apprehended  in  this  respect  The  estimates  are  based 
on  a  15  minutes'  service,  which  gives  60,000  car  miles  per 
annum. 

Wakbpuld-boaii  Than  WAV. 

Electric  traction  :  Approximate  estimate  of  workEng  expenses,  at 

per  car  loile,  in  pence. 

Electric&l  energy 3-S12  per  car  mile. 

Wages  of  drivers  and  conductors SSno  „ 

Repairs  to  moUirs,  etc 1*000  „ 

Repairs  to  cars 0  300  „ 

Depreciation  on  roUiog-stock    TSOO  „ 

Water  and  gas  0-250  „ 

Rates  and  taxes 0-650  „ 

Maintenance  of  electric  oonduclor  ...     0'346  „ 

Compensation  for  damages 0*260  „ 

Stationery  0"070  „ 

Salariaa    O'SM  „ 

For  S0,000  car  milM 10-T3fi 

Owing  to  such  a  small  car  mileage  as  would  be  attained 
with  the  present  limited  passenger  demand,  the  expenses 
work  out  exceedingly  high,  and  it  is  quite  hopeless  to  expect 
electric  traction  paying  on  a  short  isolated  line  like  Wake- 
field-road,  unless  a  much  quicker  service  can  be  maintained 
with  at  least  double  the  above  number  of  car  miles 
annually, 

The  working  expenses,  which  I  estimate  at  lOjd.  per 
car  mile  run,  exclusive  of  rental,*  would  decrease  rapidly 
in  proportion  to  the  number  of  miles  run,  For  instance, 
for  another  line  in  Bradford — viz.,  Man  cheater- road  tram- 
way— having  a  yearly  car  mileage  of  175,000,  the  rate  for 
working  expenses  and  rent  would  probably  be  reduced  to 
9d.  Again,  the  receipts  on  this  line  are  very  high — viz., 
about  16d.  per  mile  run — whereas  on  the  Wakefield-road 
lire  they  cannot  safely  be  estimited  to  reach  more  than 
1  Id.  or  Is.  per  car  mile.  The  following  statement,  marked 
A,  gives  a  summary  of  the  capital  expenditure.     Statement 

B  shows  the  approximate  annual  working  expenses. 

'C-onduit  aysMm,  rant*!  3'31  pence  per  cur  mile  additional— viz.,  I4d. 
Owboad    „  „      2-46      „  „  „  .,     18id. 


WAKErlBLD'KOAD    TKAUWAT. — A. 

Capital  Expendibnre, — Summary. 


Deecriptlon. 


Double  line  throaghoDt, 

overhead  conductor 
Single     line,    overhead 

conductor    

Double     line,     conduit 

system 

Single     line,      conduit 

system 


SUam    traction,  single 
line  


a 


£ 
16,200 

U,700 

16,200 

11,700 


11,700 


5-S 


,r&. 

£8 


£ 
3,190 

3,190 

11,340 

6,690 


nU 


£ 
1,611 

nil 

1,611 

nU 


nil 


£ 
7B0 

760 

760 


nd 


^ 


£ 
21,761 

15,840 

39,901 


760    21,040 


11,700 


£ 
8,900 

8,900 

8,900 

6,900 


11,660 


WAKKJJBlJl-aOAD  TftAMWAY. — B. 

Annual  Working  Expenses. — Sumnu^, 


Deecriptlon. 


i.ri 


Electric  overhead 
conductor  

Eleotric  conduit 
system 


^ 


£ 
3,578 

3,678 


II 


£ 
821 

1,104 


£ 
4,399 

4,682 


-I 


£ 
4,000 

4,000 


3 
■E, 

h 

a 
09 


£ 
399 

682 


£ 
8,900 

8,900 


It  is  therefore  certain  that  electric  traction  cannot  be 
j^opted  for  the  Wakefield-road  line  so  as  to  be  self- 
supporting,  the  loss  in  case  of  an  electric  tramway  with 
overhead  conductor  being  £400  per  annum,  irrespective  of 
the  interest  on  the  capital  sum  of  £8,900  which  would 
have  to  be  spent  by  tlie  lessees  on  the  equipment  of  the 
line.  This  latter  sum,  taken  at  6  per  cent.,  would  there- 
fore make  the  total  loss  £845  per  annum. 

The  loss  upon  an  electric  tramway  with  underground 
conductor  would  be  still  more,  owin^  to  the  greater  first 
cost  of  the  line.  The  deficit  in  this  case  is  estimated  at 
£682,  which,  added  to  the  interest  at  6  per  cent,  on  the 
sum  of  £8,900  for  equipment,  gives  a  total  toss  per  annum 
of  £1,127. 

Seeing  that  two  tramway  companies  already  exist  in  the 
town,  both  employing  steam  as  a  motive  power,  the  most 
economical  course  would  undoubtedly  be  to  let  the  line,  if 
possible,  to  one  of  them,  as  the  capital  ch&i^es  and  working 
expenses  would  be  considerably  reduced  in  their  ease,  than 
if  leased  to  a  new  comp<uiy  or  promoters. 

The  question  I  have  therefore  put  to  the  Corporation  is : 
Will  they  adopt  steam  traction  for  the  Wakefield-road 
section  for  the  unexpired  portion  of  the  lease  which  has 
now  nearly  II  years  to  run ;  in  the  meantime  gaining  ex- 
perience by  observing  the  results  of  electric  traction  in 
other  places )  or,  will  they  subsidise  the  tramway  to  the 
extent  of  the  loss  mentioned,  and  try  electric  traction  for 
the  remainder  of  the  lease,  and  thus  obtain  reliable  data, 
which  may  enable  them  to  decide  as  to  the  motive  power 
to  be  used  on  all  the  Corporation  tramways  when  the 
existing  leases  have  expired  is  1903  1 


Sewage  and  its  Purlfieatlon. 

BY  CHAH.   A.   BURGHARDT,   PH.D.,   KTC. 
{Abstract.) 

We  have  recently  called  attention  to  what  seems  to  be  a 
wide  field  for  the  use  of  electricity,  and  to4ay  a  paper  by 
Dr.  0.  A.  Burghardt  has  been  rrad  before  the  Municipal 
and  County  Engineers,  the  electrical  portions  of  which  we 
are  able  to  give.  After  discussing  various  other  proceases, 
Dr.  Burghardt  goes  on  to  say — 

"  The  next  process  in  which  iron  plays  the  part  of 
purifier  is  the  electrical  purification  process  also  described 
in  the  above-mentioned  report.  Briefly,  the  iron,  which 
is  the  active  agent,  is  derived  from  iron  plates  placed  in 
cells  through  which  the  sewage  constantly  flows.  The 
iron  plates  are  so  arranged  that  on  paasin;^  ao  %\*sJwis. 
current  through  the  series  of  wU*  oTia  w*.  «wi  v=«*^*  *^^ 
the  other  la^tiift.    On\^  \,V«.  \fta\'*iwe.-^S«*»'«'»***^  "^"^^ 
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And  diuolvedj^upon  its  RUrfnce,  the  bydntod  fdrrotis  oxide 
mentioned  above  being  prodnced  by  tbo  action  of  the 
niiec«nt  oxygen  (liberated  by  the  decomposition  of  the 
water  at  this  pole)  aclinR  upon  the  metallic  iron.  Tbta 
hydrat«d  ferrous  oxide  (which  is  in  ftolulion)  then  act; 
n|>on  tfao  organic  matt«r  in  the  manner  doscribed  at>ove, 
beoomine,  (intlj,  hydnted  ttmc  oxide  by  nbsorption  of 
oxygen  vmm  too  air,  giving  np  this  oxygen  again  to  tbo 
orft&nto  matter  and  becoming  the  lower  oxide,  and  repeat- 
ing thii  operation  for  a  considerable  time  until  the  car- 
bonaeeoiu  matters  which  are  oxidisable  have  been  oxidised, 
when  no  farther  reduction  of  the  ferric  hydrate  can  take 
place  >nd  it  remains  insoluble  and  suspended  in  the 
efDueiil,  at  a  yellowish  precijiitato.  In  onler  to  cause  the 
pUteH  to  wear  off  or  dissolve  eqi'iilly,  the  poles  are  reverHcd 
on  allerr.ato  days,  a  plate  boini;  positive  one  day  and 
negative  on  another  day.  Since  the  ie^ue  of  the  Salford 
Hwigo  treatment  report  in  1890.  the  electrical  process  has 
b«en  nibmitted  to  a  thoroiiph  trial,  at  Weaste,  from 
October,  1891,  to  March,  1893,  on  a  siwcified  cjnantity  of 
4,167  gallons  per  hour,  or  100,000  gallons  per  24  hours. 
The  current  density  employed  was  one  ampere  for  every 
•even  square  feet  of  electrode  suHace,  or  04  amporefaonr 
per  gallon  of  treatwl  FCwsge.  The  electric  shoots  or 
channoii  were  constructed  in  four  lengths — the  smallest 
numlier  which  would  be  adopted  in  practice. 


k 


'„... 


* 


5— CTTp 

"  I  append  a  jibn  of  the  electrical  treatment  tanks, 
settling- Uuilw,  ami  filter-bed  uswi  in  this  last  trial.  Each 
of  the  four  ahooM  is  divided  into  M  colls,  each  cell  con 
tainiiig  16  iron  plates  each  2ft,  by  Ift.  6in.  by  }in.  The 
total  weight  of  iron  pktos  employed  in  this  trial  waa  about 
65  tons.  The  plates  were  connected  all  parallel  in  each 
cell,  th*  cells  in  each  shoot  connected  in  series,  and  the 
four  iboots  parallel.  Tbo  electrical  energy  employed  was 
SO  amperes  at  a  preesuro  of  50  volta,  or  a  little  over  4  i.h.p. 
Each  of  the  shooU  waa  conneGte<l  by  conductors  with  u 
distribution  board  and  suitable  switches  in  the  engine- 
bouse,  in  ordtr  to  onabla  the  operator  to  rovers«  the  current 
of  any  one  shoot  when  dedrabte.  This  reversal  of  the 
current  waa  carried  out  upon  one  shoot  at  a  time,  the  other 
tiirM  aboota  Ukiog  t«mponrily  tbo  vhole  flow  of  the 
Mwige.  The  poloi  ol  the  shoot  in  question  being  reversed, 
tbo  colla  in  tliat  thoot  were  shortcircuitod,  which  at  onoe 
cauMd  a  verv  rapid  <litcbarge  of  the  hock  current.  After 
tkis  hod  uken  place  the  current  waa  reapj^ied  in  the 
Ofjpoaite  diroction  through  a  resiatauce  coil,  and  the  re 
nstoiice  gradually  cut  out  as  the  normal  electrical  condition* 
were  ottabliahod.  This  is,  of  course,  an  easy  matter  for 
■nyooe  having  the  mo«t  elementary  knowledge  of  electrical 

bnwtten,  and  should  prasent  no  difficulty  in  practice.  The 
trootod  Mwoga  tliea  Bow*  into  the  10  soUbng-tanks  (two 
fCU  o(  Ave)  shown  in  the  plan,  each  Uok  being  gft.  wide, 
L L 


IGft.  long,  and  al>out  5ft.  deep^  The  uwago  nowed  eu- 
tenuously  through  one  or  otbor  of  ttieio  3ets  of  five  taiik^ 
and  over  the  intermediate  walls  of  eoefa  Conk,  which  win 
provided  vrith  double  lips  in  order  to  oaaiat  the  oxtdotioB 
of  the  effluent.  It  waa  found  that  tho  [>ro<Juctioo  of  wst 
kludge  w.ia  at  the  rate  of  1 7  5  tons  per  million  galloM  of 
sewnge  treated.  The  Biispended  mattor  is  prindptif 
bydruted  ferric  oxide,  and  practically  froe  frcna  otpm 
matter  of  an  olijtwtionable  character.  The  amooal  d 
metallic  iron  usotl  ts  about  throe  (trains  )>or  gallon  of  tnMti 
sewage,  and  nearly  all  this  fs  preoenb  in  the  aludge  m 
hydi-ated  ferric  oxide.  Exporimonts  woro  carried  out  wjib 
this  sludge,  by  burning  it  under  proper  conditions,  who 
it  was  found  that  a  red  oxide  of  iron  tvae  obtained  which 
ooidd  be  converted  into  a  pigmenL  Possibly  this  p*giiMM 
maybe  so  produced  in  a  satisfactory  condition  aoddiqioMl 
of  at  a  price  which  will  cover  the  cost  of  productJoa ;  vi 
thus  get  rid  of  the  sludge.* 

"The  suspended  matter  was  removed  br  possiDg  ihi 
settled  eftluent  over  the  ordinary  sand  filber-boda  showab 
the  plan,  and  it  was  found  that  tbo  Biter?  did  not  beeou 
choked  at  all,  but  retained  their  oSiciency  from  Octohv. 
1891,  to  the  end  of  the  trial  in  March,  1892.  1  think  (hit 
this  process  ha^  a  good  future  before  it,  becanee  electrial 
|)lant  and  machinery  is  being  rapidly  cheapened  and 
proved  every  year.  From  a  scientinc  point  of  view  1 
process  leaves  little  to  be  desired. 


Visits  of  Municipal  Ens^ineers  at  Bury. 

Among  the  visits  arranged,  two  wore  of  intoreat  todw 
trical  engineers — viz,,  to  Messrs.  M usgrave  tuid  Sons'  milb 
at  Bury,  where  Messrs.  Uotmes  and  (5o.  have  iQatalU  ^ 
electric  light,  and  to  Messrs.  Mather  anil  Platt'awwbsl 
Salford.  Although  the  installation  at  tbo  mills  of  IbBL 
Musgrave  and  Hons  has  been  previoiuly  deacnbed,ita*) 
be  well  to  recall  it. 

The  power  for  driving  the  dynamoe  ia  ohtotned  frott 
two  vertical  engines,  made  by  Meesn.  John  Musgnvs  ui 
Sons,  Bolton.  The  dynamos,  two  in  number,  are  dm* 
from  the  engine  flywheels  by  means  of  cotton  ropes,  liar 
are  of  the  weU-lcoown  Castle  type,  manufocturea  at  Nav- 
castlo-on-Tyne,  and  tbo  latest  improTemento,  both  h 
mechanical  and  electrical  details,  aro  embodied  ia  tUr 
design.  The  output  of  each  dynamo  is  46,000  witlii,« 
62  e.b.p.,  which  is  equi^'alent  to  lighting  770  l$«p. 
lamps  j  the  speed  is  only  550  revelations  [>er  nfoiilt 
With  slow  speed  there  is  less  wear  and  tear  oe  4l 
bearings,  commutator,  and  brushes  than  with  bighi^ 
dynamos.  It  means  an  increase  in  first  costf  u  Iti 
output  of  a  dynamo  varies  almost  directly  as  the  spsii 
The  electrical  efficiency  of  these  machine*  ta  high— ra, 
96  per  cent — and  the  commercial  efficiency  ia  00  par  end- 
The  dynamos  are  com  pound- wound,  so  that  tlie  alaeUiol 
pressure  is  the  same  for  any  number  of  lampa  that  mkjU 
Lurning  from  about  0  per  cent,  to  the  full  loed.  Ikl 
(ield  magnota  of  the  Castle  dvnamos  are  maasire  ondoflb 
liest  wrought  iron  obuinable  carefully  onneftled;  tUi 
secures  a  very  intense  magnetic  field,  which  ia  one  el  ibi 
rbief  reasons  for  tbo  bi^h  efficiency  obtained.  Theory 
lures  are  built  up  of  thin  iron  discs  of  the  softest  Swadiik 
charcoal  iron,  thoroughly  annealed  and  mounted  on  CM» 
fully-turned  guumetat  centres,  notches  being  made  b  tka 
discs  to  obtain  positive  driving.  The  conductor*  naad  (■ 
the  armature  are  of  bigh-coud  activity  copper,  drawn  sad 
put  together  in  a  special  manner,  by  which  Meaare.  HoIbm 
and  Co.  claim  to  get  about  20  oer  cent,  more  hW* 
into  the  space  than  is  iiossible  witL  onlinory  methniti  d 
winding.  The  electrical  resisunoo  of  the  armature  is  nwll 
reduced  by  this  method  of  winding,  and  this  ia  anolte 
reason  for  the  high  efficiency  obuinM.  The  peribberr  d 
the  armature  is  carefully  bound  with  bands  of  wire  la 
withstand  the  centrifugal  force  reeultiog  from  rolatiea. 
Sighlrfeod  lubricators  of  the  Castle  pattern  on  OMi 
This  lubricator  consists  of  a  syithon  arran|t«mflni,  sad 
when  tbo  drip  is  once  adjusted  to  the  ronuired  numbar  M' 
minute  it  need  not  be  interfered    with  afterwards,  mm  tbstf 

*  For  i.li«  choicloiil  mid  engiDeering  rasalta  obtaiMd  favas  iW 
warkinn  at   tbeeloctriul  (iroecsa,  I  most  lalsr  you  to  tlM  MMl 
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THE  TBAHCAR  SERVICE  OF  GREAT  BBITAW. 

We  have  iu  this  journal  dooe  our  best  for  tho 
two  or  three  years  to  force  the  attention  of 
to  the  vast  field  that  lays  ready  to  their  hand  intba 
employment  of  electric  traction  on  our  tramwa; 
We  have  given  great  prominence  to  the  descripti 
of  experimental  tracks,  to  iirticles  upon  the  ado] 
tion  of  electric  locomotion  through  our  streets, 
the  record  of  progress  on  the  Continent,  and  e8p^ 
cially  in  America,  where  the  introduction  of  elottoe 
tramway  lines  has  been  one  of  the  most  strildnc 
events  of  modern  practice.  We  wish  now  to  empb*- 
siseone  or  two  points  from  the  public  point  of  new, 
which  it  will  be  necessary  seriously  to  considiir, 
as  guiding  the  policy  of  the  uext  few  yeaxB.  Tbi 
signs  of  the  times  point  at  last  to  a  consiil«iiUt 
awakening  of  both  the  public  and  the  technioa)  and 
financisJ  directora  of  tramway  enterprise  to  U» 
advantages  of  electric  traction,  and  there  are  senni 
concomitant  advantages  which  may  wuU  be  wroo^ 
out  at  the  time  of  the  promised  extension  of  tliii 
new  method  of  traction. 

When  wc  look  back  some  eight  or  ten  yean  to 
the  state  of  tramway  investment,  or,  as  tbey  ft 
termed  in  the  Btates,  street  railroads,  we  6nd  tt 
CMormous  improvomeut  in  the  gouural  status  of  lb 
industry.  The  stocks  of  tramway  companiea  wwt 
looked  upon  as  a  poor  sort  of  investment,  bifdlf 
worthy  of  being  conaidered  substantial ;  the  V)p( 
was  one  of  standing  jokes  of  bob-tailed  care  uA 
kicking  muleu ;  the  cars  themsutvos  wore  AiUfJ, 
smatl,  slow,  and  imcomforlable  vehicles  of  trsi^ 
When  the  electric  motor  appeared  ou  the  scene,  tW 
early  innovators  fortunately  appreciated  the  »dbi 
nature  of  the  investment  they  hod  chosen  to  revo- 
lutionise. They  saw  indeed  that  traraw«ys  mn 
but  railways,  and  railways  under  the  best  of  ooa- 
ditions  —  stopping  frequently,  passing  throng 
crowded  residential  and  business  districts,  eoo- 
Htantly  full,  and  of  great  carrying  capacity  in 
proportion  to  the  outlay  for  plant.  Thoy  reaiind 
then  the  need  for  a  complete  change  in  tb< 
attitude  of  the  public  mind  towards  tramways.  Tbi 
electric  curs  which  replaced  the  old  hone  can  wan 
built  on  an  altogether  different  model  of  sizeandooai- 
fort.  Well-built  handsome  care,  cluon,  airy,  laxuriooi-. 
even,  took  the  place  of  the  dingy  crawlers.  Tb<' 
service  was  organised  on  a  time^hect  servico,  tbi 
officials  were  nntformcd.and  trained  to  be  coorteow. 
clean,  and  attentive.  The  combination  of  baodsOBU 
cars,  quick  service,  and  courteous,  uniformed  offidalf 
has  transformed  the  investmont  into  one  of  U>c 
most  solid,  the  best  paying  in  the  market;  toi 
street  railway  stock  is  now  quite  as  moob 
sought  after  and  pays  equally  good  and  subetaouti 
dividends  as  the  corresponding  railroad  compaaiM. 
Listen  to  what  Mr.  Geo,  W.HonuaoIl,  the  ntaaagir 
of  the  Milwaukee  Street  Bailway,  has  to  say  ajMO 
this  point  in  a  letter  recently  printed  in  ibc 
Strett  Railwatj  Jottmat :  "  When  1  drst  came  to 
this  city  from  New  York,  some  fbor  years  ago,  m 
had  very  old-fashioned  faorse  and  mule  oars,  aodyoo 
can  well  imagine  how  odd  they  looked  to  me.  Ow 
business  was  comparatively  small  (so  were  the  can), 
but  now  we  have  our  lines  almost  completed  wilk 


others  apply  it  mote  widely.  Now  we  are  quite  sure 
muroufx-'lurvre  will  agree  with  us  whtiu  we  s&y  that, 
with  onlyone  or  two  exceptions,  electrical  apparatus  i^ 
sold  with  only  the  ordinary  nmnufactiiring  charges 
added  to  ihopritne  cost.  Take  the  heavy  items,  there 
IK  no  extra  charge  due  to  patents  on  dynamos, 
motors,  or  transformers.  We  ore  quite  sure,  from 
r  personal  ituowledge  of  the  mwiufacture  of  exceUent 
I  accumulators,  tlint  the  charge  to  the  buyer  iucludcs 
I  but  &  very  small  percentage,  if  any,  of  the  price  due 
I  to  patents.  It  is  a  mistake  for  purchasers  to  suppose 
^Kihat  in  this  year  of  grace  patents  add  much  to  prices 
Vquoled.  Probably  incandescent  lamps  and  meters 
are  the  only  direction  in  which  pateuted  articles  oost 
more  thau  unpatented  articles  of  a  similar  chaiaoter. 
The  incandescent  lamp  is  as  yet  a  monopoly.  Its 
price  is  probably  higher  thau  will  be  the  case  when  the 
patents  expire.  Dut,  after  all,  the  ordinary  consumer  is 
not  now  biijhiy  taxed  because  of  patouts  in  this  case. 
Nor  is  he  in  the  case  of  a  meter,  as  usually  only  one 
meter  is  required  in  one  house.  The  grumble  of  the 
manufacturer  ia  that  prices  role  too  low,  that  an 
ordinary  manufacturing  profit  is  hardly  attainable  : 
and  companius  saddled  with  a  capital  largely  watered 
through  payments  for  patents  cannot  pay  a  moderate 
dividend,  because  they  cauuot  increase  the  charges. 
We  trust  that  purchasers  wilt  soon  disabuse  their 
minds  of  the  error.  Those  with  a  knowledge  of  the 
cost  of  luati;rials  and  of  cugiucvriug  work  will  easily 
see  our  contention  is  correct,  and  that  in  few,  very 
few,  cases  "  do  they  have  to  pay  any  patent  tax." 


CORRESPONDENCE. 

"ODCmiiri  wunlta  nviiMni  wntd, 
JoMlm  DhI*  thai  IwOi  In  iMud.'' 


ELECTRIC  TRACTION. 

StR, — With  i-ef«r(ince  to  my  |ia]>er  oa  "  F.loctric  Trac- 
tioD,"  md  before  tbo  TnmwM-s  InstiUite  of  Great  Briuin 
aod  IraUiul  on  '2t!th  ult.,  and  publiihed  in  your  Uauo  of 
1st  insL,  my  atUntion  biu  boei)  <lniwn  by  Mi.  GreatboiKl, 
M.LC.E.,  to  the  BUtemont  ihul  the  "ayuem  of  tunuelliji}; 
.  IB  somewhat  novel,  and  wu  introduced  into  this  country 
I  by  Mr.  Urcjlbead,"  is  mi  iHTor. 

Under  date  of  t2ih  intt ,  Mr.  Oreiilb«ad  writes  mens 
(oUowg :  '■  Vou  ure  in  error  in  HU|i|>ourig  that  the  xyiitem  ol 
,  t»nn«lling  with  a  tubular  vhieUI  wa«  fint  suggtsted  in 
j  Araorioit.  Beach*  American  [intent  wa«  txken  out  when 
tho  Tower  .Subway  (boKUii  in  lt!6ti)  was  more  than  half 
driven  undoi  Uio  Thames,  and  long  after  the  shield  med  in 
that  work  bad  been  described  and  illueUuted  in  English 
journalH  (facU  which  must  have  been  well  known  to  the 
eililor  of  the  S'iftti/ie  .fiacnean)." 

Kindly  inwct  this  letter  in  your  next  issue,  and  oblige. — 
Yours,  ete..  0.  A.  Grindlb. 

7  am)  8,  Gt«U  WinebeeterMmtf  K.C.,  July  U. 

P.S. — I  may  add  that  tlie  sUteiDsnt  in  my  paper  above 
kZ«f«m>l  to  was  ulieii   from  tiie  records  of  the  Patent 
OSes. 

^  — 

■ttetrlo  HlntnB:  XAComotive.— A  lOb.p,  aleotriG 
kwomotivc  biu  Uivn  uid  »t  thu  liitUido  Coal  and  Iron 
Oonuany,  uf  Scnnton,  f'onosylvania,  for  t^ree  years  uaat. 
The  lollowing  is  iu  podonaance  for  «  umple  day,  Dec. 
U,  1891  ;  Disuiioe  of  round  tnp,  5,384fL  )  average  time, 
including  Btop  to  lake  out  aprags,  10  Diiiiutes  ;  number  ol 
can  [ler  tri|>,  19;  lri|i»  per  day,  30;  miles  nin  per  day, 
30  ;  tiiUl  runniug  time,  five  boura  ;  delay,  off  rail  U,  and 
Other  time  3}  boun ;  total  hauled,  781  tone,  koj^ino 
replocw  aevou  mules  and  aix  driven. 


THE  ALTERNATE-CURRENT  DTHAMOS. 

BY    R.    W.    WKKKfS.    WHIT.St^ll. 

Although  the  Sretdynamo-eleulricnMcbiues  iHAimUciurcii 
gave  alternating  current^  the  aliernatofs  exhibited  10  yoan 
ago  at  the  Crystal  PaUco  were  destined  to  be  quicltlf 
Buperaeded  by  direct-current  dynamo*,  which  were  tkta 
iieing  rapidly  porfectod.  A  low  alternators  sepsnlaly 
excited  b)'  Gramme  dynamos  were  at  that  time  put  down 
in  «ome  jirivale  installation  and  uaed  in  conjunction  witli 
the  first  Swan  lampi.  This  system  soon  fell  into  disoM, 
OH  it  enUiiled  extra  oxpeiiaa  and  more  machinery  bo  kwp 
in  repair  than  the  direct' current  system.  The  diKOivf 
of  the  practical  advantages  of  the  tmiisformer  about  sena 
years  ago  led  to  the  rapid  development  of  the  now  altenuU- 
current  system  of  distribution, and  consu<]iicntly  the  deiigs 
of  an  efficient  alternator  is  of  groat  interest.  Tae  tendeacr 
ia  to  build  machines  for  large  outputs  for  central  statiooi, 
but  a  few  smaller  machines  are  r&:|uired  for  the  periods  of 
light  loads.  Suveml  of  the  makers  only  exhibited  Umc 
smaller  ahornatots,  but  they  itluatrate  the  jirinciples  ol  tbi 
design  as  well  as  the  lai^r  sizes. 

The  alternators  made  at  present  can  be  split  up  into  twt 
characteristic  divisions :  First,  those  in  which  the  nugmlir 
lines  have  a  fixed  Liath  of  constant  resiatauce,  ana  tbi 
K.M.P.  is  produced  by  conductors  intersecting  this  nsth; 
second,  those  in  which  the  resistance  and  shapes  of  lb 
magnetic  circuit  is  varied,  and  the  E-M.F.  is  prodnc^l  bj 
the  change  of  induction  caused  by  this. 

The  finl  class  includes  all  the  older  dosigne,  and  B17 
again  be  subdivided  into  two  divisions — i.f.,  those  altena- 
tors  which  have  moving  armatures  and  fixed  magnets,  aatl 
as  the  Siemens,  the  Fenanti,  and  the  Kapu  ;  iuid  tbuM  is 
which  tlie  field  magneta  revolve,  as  is  ttie  oaae  ie  ll* 
Elweil-Parker,  the  Mordey,  and  the  Fricker.  In  all  I^ms 
macbines  collecting  Hngtare  needed  either  for  the  vBatsn 
or  the  exciting  circuit,  but  as  no  commututioD  is  rsqaini 
the  collectors  can  bo  easily  designed  to  run  oool  and 
3  park  less. 

In  the  second  class  of  alternators  iho  collectors  csa  bt 
dispeiiaed  with,  and  the  manufactui-ers  of  thoso  madiinH 
m.ako  this  fact  otie  of  their  claims  [or  support.  Thi 
Kingdon  inductor,  exhibited  by  Messrs.  Wooohoosd  aol 
Itawson,  was  the  only  machine  of  this  clasa  at  the  PaUot 

Another  way  in  which  aUernatort  have  been  cUasifitd  i> 
as  lo  whether  they  have  iron  in  their  ancatutos  or  noL  Us 
next  conclusion  being  that  those  which  have  no  iron  in  tbt 
armatures  had  no  ael [-induction.  This  error  has  been  d* 
pelled  by  the  aid  of  the  Ayrtoii  and  Perry  secohm-oulsr, 
as  it  was  found  that  the  self-induction  of  the  Mordey  araa 
ture  was  of  the  same  order  u  that  of  thoao  having  ins 
actually  in  the  armature.  The  disadvantage  of  the  use  d 
iron  is  that  the  change  of  induction  in  it  is  frequent,  ui 
conse^tuently  the  loss  from  hysterous  may  beeoma  brE*. 
This  is  a  valid  objection,  but  owing  to  the  low  indiMtiM 
uaed  in  tbe  armature  iron  and  to  the  small  aatomt 
ro'iuired,  this  loss  can  be  reduced  to  about  1  p«r  oeoL  of 
the  output  by  careful  design. 

The  following  nro  the  principal  requirements  wbiob  bsM 
to  be  considered  in  a  good  alternating^current  dyaaowts 
be  worked  at  a  high  pressure ;  (n)  Perfect  meobankal 
desic;n  to  ensure  that  the  machine  can  be  run  conUauouslj. 
(h)  strength  and  stability  in  the  armature ;  (c)  perfect  InM 
lation  in  the  armature  coils,  and  arrangements  so  that  liU<> 
difference  oi  {>olential  sluilt  exist  between  two  adjacsat 
parts  ;  {d\  ease  of  rejiair  of  a  defective  coil  when  needed; 
{()  the  collecting  gear  should  give  no  trouble ;  (/)  effidsacj' 

I  propose  to  describe  the  construction  of  the  diStrsot 
machines  in  the  order  given  above,  and  finally  to  givt  a 
tabulated  list  of  them  and  their  details  as  to  output,  wei(kli 
etCf  for  a  means  of  comjiarison. 

iltitrt.  Sirmms  JSim.  ami  Co. — Tbo  alternator  exhibiud 
by  this  firm  is  of  the  low-tension  type,  and  is  similar  lo  ik( 
earlier  machines  made  by  them.  There  are  in  it  many  m 
provemeiits  over  the  original  design,  The  ma|to»ts  tt* 
constructed  with  wroughtiron  cores,  fitting  into  the  csi^ 
iron  frame,  which  is  out  in  two  halves  and  cUiD)«d 
together.  The  exciting  coils  are  wound  on  braes  bobbma 
and  so  connected  that  the  adjacent  i)oles  round  the  tttma 
have  always  op|Kisite  jiolarity,  ana  also   that   any  l*s 
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It  i*  tn  tbo  arnutiirq  riesrgn  that  this  macbtnfi  bis  been  >o 
much  poH«cted.  Tbo  cores  round  which  the  conditctor  in 
wound  ar«  msda  of  1aniinacioit§  of  bnsK  &nd  ashe«U>t.  Tho 
radial  braae  stripe  have  a  lun^ituiliiiid  corruj^ttion  i>r<Msed 
in  Ibem,  so  that  when  [>tace[l  togolbor  these  form  koya  to 
prevent  any  individual  itri[>  boine  displaced.  The  thick- 
neu  of  the  aabestoa  between  tbo  (ami nations  is  increased 
ftlong  the  nulius  eo  aa  to  give  the  necessary  angle  to  llie 
Dore.  When  tba  core  is  built  up  to  correct  an/le  uiul 
thicknoM  it  ie  damped  lirmiy,  and  a  briiu  coiinoctioii  is 
burnt  on  to  the  thin  end.  Tbia  is  done  by  running 
molten  metal  over  the  ends  of  the  strip  till  they  fuse 
together  The  core  is  then  muchined  nt  both  ends  to  the 
iH-oper  shape,  aiu)  the  solid  brasi;  end  is  drilled  for  the 
bolt,  which  acts  as  an  electrical  and  mechanical  connection. 
The  inside  en<l  of  the  copjter  conductor  is  braxed  on  to 
this  solid  end.  Titis  copper  strip  also  baa  a  conngation  in 
it  to  prevent  side  displaeeoient,  and  is  wound  b^ru  with  a, 
atrip  of  fibre  as  insulation  between  the  xucceeding  turns. 
A  large  strain  is  put  on  the  strip  whilo  being  wound,  and 
this  forces  the  insulation  well  into  tho  groove,  which 
•Murel)[  keys  tJie  turns  toeothor.  tn  mounting  the  coils,  one 
oorrier  is  provided  for  oigd  pair  of  coils,  as  shown  in  Fig.  2. 
Then)  is  a  sheet  of  Sbro  insulation  on  each  $ide  of  the  coil 
when  placed  in  the  carrier,  but  the  bolt  which  secures  the 
coil  IN  rilti  also  connecia  the  inner  end  of  the  conductor  to 
the  carrier.  Hence  the  can  ior  cnnnects  tlie  two  inside 
ends  of  the  coils  tt  holds.  The  ouUide  ends  of  the  con 
dncton  are  joined  where  the  coils  in  adjacent  carriers 
toneh.  I'tiis  is  <lone  by  )>raxing  tbe  two  outside  ends  to 
f{«thet  before  the  coils  are  fixed  into  position.  With  this 
system  of  connection,  it  is  clear  that  the  individuul  carriers 
must  be  well  intiilaud  both  from  tlie  frarae  und  from  eucb 
Other.  I'bis  is  done  by  a  process  of  cuxtinx  in  with  a 
sulphur  c(ira|<uiind.  The  shunk  of  the  uirricr  ii  Itr^t  insii- 
Utedwith  tMicebin  where  it  iiummhI  into  the  hole  in  the  driv- 
ing ririf-.  This  ring  is  hollow  inside.  :Lnd  a  large  recLinguIar 
nut  is  then  keywl  nn  tn  the  >h.ink  so  th»t  itleaves  a  smull 
apac«all  round.  A  sulphur  com{)onnd  is  then  run  into 
tnie  plaee,  and  both  firmly  cUmiis  the  nut  by  expunsiiMi 

~  awo  iiiMilates  it.  The  |iorcelain  insulation  is  used  to 
pvaagraster  surface  insulation,  and  also  for  feir  a  s^Hirk 
shonlil  ignite  the  siilj>hur  if  it  was  exposed.  Tlie  two 
halves  of  the  armature  are  coTinected  in  pantlel  so  as  to 
reduce  the  maximum  voluge  tietween  any  two  coils. 

In  the  present  245'kiUiwuit  machine,  when  working  at 
2,400  volta,  we  gel  300  volts  protluced  in  each  bobbin,  and 
hence  a  maxiiBUm  di  (Terence  of  jioteniial  of  400  volta  be 
tween  the  two  adjacent  bobbins  in  one  carrier.  At  this  |ilixcu 
ebonite  stripe  are  introduced  to  tighten  up  the  armature 
coils,  and  these  strips  thus  give  sfiecial  insnlation  where  it 
ia  aeisdcd.  Tbe  lower  ends  of  the  coiU  are  blocked  up  in 
the  carrier  by  meatu  of  insuUted  metallic  scgmcntE,  shown 
in  the  sketch.  This  intMhod  uf  connecting  tho  armature 
is  exceedingly  convenient  in  ciise  of  ropsim  being  needed. 
]f  one  coil  should  be  injurcil  by  any  mishap,  it  and  the 
one  next  it  in  the  ailjaconi  c.-irriar  arc  nncUmpod  and  lifted 
out  logother,  and  the  connection  is  completed  to  two  new 
coils  by  the  simple  operation  of  bolting  thero  into  place, 
The  connections  from  two  diametrically  n[)|>osir«  ijoints  on 
armature  are  taken  through  the  inside  of  the  main  shall  to 
two  well -insulated  copper  rings.  The  collectors  used  are 
two  hal*  rings  of  brass,  with  blacklead  introilucod  to  give 
the  necessary  lubrication  and  ct>nductivity  at  tho  same 
time.  Tbe  field  magnet*  of  this  machine  consist  of 
wrought'irot)  slaha  eMt  tnto  the  frame  of  tbe  machine. 
Tbe  frame  is  btiitt  up  in  segments,  and  when  bolted 
together  they  embrace  the  armatare.  The  exciting  coila 
in  woand  on  fomtors  and  slijiped  on,  bein^  secured  in 
placM  by  tbe  polo-pieces.  The  oiling  arrangemanix  are 
■MC— ding  well  devised.  The  oil  is  forced  up  in  tho 
bwuiag  at  tbe  underside  of  the  shaft,  am)  m  t«nds  to 
float  it  llie  oil  pomps  at  either  end  are  worked  by  means 
of  ecc«Dtrics  fixed  to  tbo  shaft 

Tbe  efficiency  of  tho  machine  should  be  high,  but 
although  the  lamination  of  the  core  will  reduce  the 
Foucault  currenu  in  the  brass  strip,  it  is  probable  that  this 
loss  will  still  he  hi|jber  than  the  hysteresis  loss  in  nn  iron- 
cored  annaUire.  Vhv  braaa,  however,  gives  oxceptional 
BtAhiltty  to  tbs  armature.    The  power  r«()iured   to  excit« 


COITSnt   of    150    MBi 

1-85  per  cent,   of  tl 


this  macbine  is  supplied  hy  a 
30  volts,  which  is  equal  to 

OUttlUt. 

Tbefollowing  are  the  details  of  tbo  alternator :  Volts 3, (00. 
amperes  100,  speed  39l> ;  complete  |>eriuds,  66  per  aotowl : 
number  of  bobbins,  34:  conductor,  1  millimetre  by  |a. 
wide;  numberof  turnt  per  bobbin,  40;  inanlatioa,  vulcanued 
fibre,  }  millimetre  thick  ;  weight  of  armatitre  oondudar, 
3A0n>. ;  area  of  pole  face,  136  S'jturo  inctios  ;  ezcit^t 
cuiU  wound  witli  523  turns  of  3-91  millimetre  COppKi 
weight  of  whole  machine,  18  tons  7cvrt.  ;  floor  sptee, 
9ft  9iii.  by  13ft.  Sin.  ;  height,  9fL  3io. 


LONDON  CHAMBER  OP  COMHEBCE. 


[The  following  circular  letter  has  been  issued  iu  coi 
tion  with  tbe  Cmcago  Rxhibition. — £i>.  H.  E.] 

Dear  Sir, — As  you  will  no  doubt  obecrve  from  this  wedi'i 
iaaue  of  the  trade  pa|>ers,  Mr.  W.  11.  Preece.  of  the  GcMtit 
Post  OfGce,  attended  at  l^e  meeting  of  the  Electrical  IMi 
Section  of  this  Chamber  on  Friday  last,  and  gave  resans 
why  the  section  should  eiideavoiir  to  co-ojwratc  in  tb 
organising  of  a  represenL:iUvo  British  electrical  exbibilil 
the  forthcoming  Chicago  Exhibition.  Tbo  Society  of  Am. 
as  you  are  aware,  are  acting  as  the  British  Hoyal  Coraou 
sion  for  Ibis  exhibition,  and  we  are  infornied  by  Mr.  Prseo^ 
as  representing  tbe  electrical  section  of  that  body,  thit 
while  other  industries  will  send  to  tbe  exhibition  tbe  oM 
magoificont  display  ever  sent  by  this  country  to  may  . 
or  foreign  exhibition,  tbe  electrical  induatry  has  op  till 
been  nn  exception  to  the  rule,  and  the  articloa  to  hss- 
hibitod  are  not  considered  to  be  anything  like  an  nliniM 
representation  of  the  advancement  which  has  boon  DSMb 
the  application  of  electricity  in  this  country  duriiLgnMit 
jrears,  especially,  too,  is  we  believe  tbe  amount  ol  espttsl 
invested  in  Kngland  hx»  enabled  developments  to  be  m^ 
which  have  nut  us  yet  been  oijiialted  in  any  other  eoat^- 

For  your  inform^iion  1  enclose  a  list  sbowinK  UicBrai 
pro)K>sing  to  exhibit,  the  articles  to  be  oxhibitsd,  sAlltB 
space  occupied. 

Hitherto  there  has,  we  believe,  been  a  disinelinalioo  ts 
oxbiiiit  at  Chicago,  probably  from  a  feeling  of  rflsenuuBl, 
in  the  first  place,  to  the  McKitdey  tariff,  and,  mmimSt, 
because,  apart  altogether  from  thia  question,  to  exblMt 
there  is  not  likely  to  result  in  developing  any  further  in^ 
with  the  United  States,  In  regard  to  the  first  of  tbM 
considerations,  wc  would  point  out  that  if  there  wen  M 
be  an  entire  absence  of  English  exhibits,  or  ovon  of  tlsc 
trical  apparatus  alone,  visitors  would  seek  for,  and  hodooM 
find,  a  reason  for  the  absence  of  [English  exhibtta  in  lb 
MclCinley  tariff;  but  as  certain  firms  find  it  an  absglnk 
neccHnity  to  exhibit,  if  they  lire  to  [>i«aerve  the  trade  wiich 
they  have  ulieady  acquired  with  foreign  countries,  tkt 
question  comes  to  be  whether  foreign  visiioia  will  not  k* 
entitled  to  regard  the  exhibita  there  as  (airly  tvttrosentabn 
of  thestateofthe  electrical  industry  in  Englaud.  In  regitil 
to  the  second  consideration,  nearly  all  are  agreed  tbst  t^ 
exhibition  will  not  be  productive  of  any  trade  witit  thi 
United  Slates;  but  in  view  of  what  hss  jiut  been  aaid,  fa  K 
not  desirable,  in  tbe  interest  of  Briliab  foreign  trade  is 
genera],  that  the  industry  should  combine  to  make  a  i» 
prosentalive  exhibit  I  Such  an  exhil>it  would  ioiprw 
foreigners  with  the  progress  which  baa  broii  made  ie  ikii 
country  in  electrical  science,  and  might  posaibly  resnlt  li 
inducing  them  to  make  application  later,  if  need  be,  Is 
English  firms  instead  of  patronising  nationa  who  ban 
created  a  better  impression  in  consoqaenoe  of  a  bettsr 
display.  Further,  the  various  articles  oniU|iriaiBg  tW 
exhibit  can  bo  Inbcllcd  prominently  with  the  uune  o(  iW 
makers,  so  that  iho  exhibit  will  l>e  [lereonal  u  will  st 
representative  of  the  in<luslry  as  a  whole. 

Mr.  W.  11.  Preeco  snggesu  that  thia  objaot  nigfat  h* 
accomplished  by  a  certain  number  of  firms  conbiniiig  si  s 
syndicate  to  furnish  i  suite  of  rooms,  and  to  have  tbo 
decorated  and  lit  up  by  elootricily  in  the  tnanner  coai^* 
to  English  houses.  Tbo  exjiense  would,  of  eouree,  in  this 
case  be  shared  proiKirtiimately.  If  a  rea|ianiie  to  this  cifssjsr 
is  received  which  would  warrant  our  pmaacuting  the 
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furtbar,  then  the  Chamber  would  make  an  effort  to  secnre 
the  cooperation  of  the  Furniture  and  Textile  Trade  Sections 
in  supplying  furniture,  carpets,  curtains,  etc  In  such  an 
event  the  expense  to  each  individual  firm  would,  of  course, 
be  reduced  proportionately.  Mr.  Preece  has  no  doubt  that 
the  Koyal  CommisBion  would  be  prepared  to  take  charge 
of  the  exhibit,  though  possibly  exhibitors  wonld  prefer  to 
appoint  someone  to  take  charge  of  the  exhibit  who  might 
be  paid  a  commission  on  the  sales.  Free  apace  has  been 
provided,  and  only  5,000  out  of  the  20,000  square  feet 
provided  for  electncal  exhibits  has  as  yet  been  allotted. 

In  order  that  we  may  know  how  far  we  are  likely  to  be 
supported  in  endeavouring  to  carry  out  such  a  scheme  as 
has  been  here  indicated,  I  should  be  glad  if  you  would  fill 
up  the  enclosed  form  and  return  to  me  at  your  earliest  con- 
venience.— Yours  faithfully, 

Kknbic  B.  Murray,  Secretary. 

QaesUona. 

1.  Are  you  prepared  to  exhibit  at  Chicago  on  the  lines 
indicated  on  the  enclosed  circular  1 

2.  If  so,  what  sum  are  you  prepared  to  guarantee,  it 
being  understood  that  you  would  ont^  be  called  on  to 
subscribe  proportionately,  the  proportion,  of  course,  de- 
pending on  the  number  of  firms  coming  forward  1 

3.  What  would  be  the  nature  of  your  exhibit,  and  the 
amount  of  space  you  would  be  likely  to  require ) 


WHITEHAVEN. 


Dr.  J.  Hopkinson,  F.R.S.,  the  consulting  electrical  engineer 
retained  by  the  Whitehaven  Board  of  Trustees  Electric 
Lighting  Committee  to  advise  upon  the  question  of  electric 
lighting  for  the  town,  has  sent  in  the  following  report : 

Od    Friday,    the  S4th  day  of  Jane,    I  rUited   Whitehaven, 
met    your    ccniimitt«e,    and     carefully     examined     the     special 
conditions  of   Whitehaven   In  reg&rd   to  elacbric    lighting.     The 
first  point  to   be  connldored   ia  the  position   of  the  generabine 
station,  for  upon   this  will  depend  the  choice  of  the  system  of 
lighting  Co  be  adopted.      If   the  electric  lighting  station   were 
established  on  the  sihi  of  the  present  pamping  etation,  which  is 
cloaa  to  the  docks,  a  great  deal  would   be  saved  in  wages  and  a 
{[reat  deal  also  in  coal,  for  it  would  only  be  neceasary  to  keep  up 
steam  in  one  place  b>  serve  the  two  purposes  of  pumping  and 
generating.     I  am  therefore  decidedly  of  opinion  that  the  gene- 
rating station  should  be  placed  upon  the  8it«  of  tbe  pumping 
station.      The  demand   for   lighting   in   Whitehaven    can    never 
be  very  great,  for  I  estimate  that  the  whole  of  the  gas  accounts 
can  never  amount  to  more  than  about  £8,000,  Tbe  Trustees'  order 
requires  that  they  shall  keep  a  supply  during  tbe  whole  24  hours. 
If  accumulators  are  not  used,  this  will  necessitate  the  presence  of  a 
staff  of  men  at  the  generating  Etation  at  all  timee.     If,  on  the 
other  hand,  accumulators  are  used  there  will  be  many  hours  at  all 
time«  of  tbe  year  when  the  machinery  might  stand,  and  in  summer 
it  would  be  certainly  unnecessary  to  run  more  than  about  six  hours 
out  of  the  24.     I  therefore  advise  that  in  tbe  case  of  Whitehaven, 
the  three-wire  system  should  be  adopted,  with  accumulators  for 
use  during  the  hours  when  the  demand  is  small.     The  price  of 
gas   in   Whitehaven   is  3s.   6d.,   and   the  qualtbv   I   am   told    is 
inferior.     Sixteen -candle  gas  at  3s,  6d,  Is  equivalent  to  a  supply 
of    electricity    at    5^.    per    unit    or    thereabouts.     I    have    no 
doubt  that    on    anything    like    a    reasonable    scale    electricity 
can  be  supplied  at  less  than  this  cost,  and,  therefore,  there  is 
no  reason  to  doubt  that  if  the  committee  decide  upon  putting 
down  a  plant    sufficient    to  supplant  a  considerable  froctioa  of 
the  gas  supply  and  to  charge  a  price  not  exceeding  that  which 
is    now   demanded    for    gas,    they   will    obtain    a    considerable 
demand,   and  when  sufficiont  time  has  elapsed  for  tbe  light  to 
be  properly  taken  up  will  cover  all  their  expenses,  though  tbey 
will  not  be  likely  to  realise  any  very  large  profit.     I  have  made  an 
estimate  of  the  cost  of  the  plant  which  I  would  recommend,  and 
upon  this  some  explanation   will  be  nsofnl.     It  Is   proposed   in 
Whitehaven   to  light   up  the  bulk  of  the   street  lamps  in   tbo 
central  part  of  tbe  town  by  electricity.     This  can  be  done,  and  not 
iinpro6tnbly,  for  the  hours  during  which  these  lights  are  used  are 
considerable,  and  it  is  now  an  admitted  aiiom  in  electric  lighting 
thnt  a  putiplv  can  be  produced  at  much  lees  cost  when  tbe  hours 
during  which  it  is  used  ore  considerable  than  when  they  are  short. 
But  the  cost  of  arranging  conductors  underground  for  a  compara- 
tively limited  number  of  lamps  placed  a   considerable  distance 
apart  is  considerable.     This  cost  lies  not  so  much  in  tbe  main 
leads  which  convey  the  current  as  in  the  necessity  for  taking  up  a 
great  length  of  streets  for  the  purpose  of  laying  one  or  two  aniall 
wires  to  reach  the  separaC«  lam)M,  so  that  these  lamps  can  be 
turned    off   and    on    at    tbe    generating    station    without    tbe 
necessity  of  a  lamplighter  going  round  to  turn  on  and  extinguish 
the  lampa.     Tbe  supply  of  electricity  to  the  street  lights  is  a 
perfectly  deflnit«  problem,  for  one  knows  precisely  tbe  demand 
Mid  one  can  arrange  to  meet  it.     It  is  not  so  witb  tbe  general 
■ap[dy  in  tbe  town  to  private  oiutamers,  tor  these  we  must 


proceed  on  what  1  can  only  describe  as  a  guess.  In  my  estimate 
I  ha\'e  provided  three  pairs  of  feeding  conductors,  one  pair  capable 
of  carrying  .WO  amperes,  and  therefore  of  supplying  1,000  l6-o.p. 
lamps  to  the  comer  of  Lowther-street  and  King-street,  with  dis- 
tributing mains  from  that  point ;  another  pair  for  500  lights  to 
Corkickle,  with  distributing  main  ;  and  a  third  pair  for  500  lights 
to  the  neighbourhood  of  tbe  hotel  near  to  the  station.  The  extent 
to  which  tbeee  conductors  wilt  be  utilised  will  depend  upon  the 
extent  to  which  the  light  is  taken  up.  For  example,  in  the  last 
case  the  railway  station  would  be  a  very  considerable  customer  if 
they  decided  to  take  tbo  light.  For  generating  plant  I  recommend 
Wiltans  engines,  by  which  means  the  Corporation  can  get  into  tbe 
present  available  space  at  the  pumping  station  sufficient  power  to 
supply  tbe  whole  of  tbe  town,  without  any  material  structnrol 
alterations  beyond  what  may  be  required  for  foundations  for  the 
machines.  The  size  of  engine  selected  is  that  which  will  give 
60  Lh.p,  when  working  at  its  maximum  capacity.  Tbe  rest  ofthe 
items  in  the  estimate  explain  themselves,  Tbe  condnotora  pro- 
vided are  intended  to  supply  2,480  16-cp.  lamps,  of  which  408 
are  in  the  streets.  Each  engine  in  the  generating  plant  will  snpply 
600  lamps,  and  the  battery  will  supply  330.  The  oast  of  adding 
additional  power  would  be  slight ;  it  would  be  limited  to  addi- 
tional engines  and  dynamoe  and  additional  feeding  conductors. 
I  have  also  made  an  esElmate,  given  below,  of  the  cost  of  working 
this  station.  This  shows  a  total  annual  cost  of  £1,947.  lOs.  I 
have  also  made  an  estimate  of  the  probable  revenue  to  be 
derived  from  tbe  sale  of  current  and  other  sources  of  revenne. 
The  first  item  in  this  account  is  a  sum  of  £400  for  Uie 
servioBs  of  the  pumps,  the  amount  which,  I  sm  informed, 
is  now  expended  in  wages  and  coal.  It  farther  inolndes  a 
sum  of  iCSOO  for  public  lighting,  for  which  will  be  given 
a  very  much  better  light  than  at  present.  The  amount  to  be 
derived  from  the  supply  of  electricity  to  private  consumers  is  a 
much  more  uncertain  item,  as  one  can  only  guess  at  the  number 
of  consumers  you  will  have  and  at  the  numMr  of  hours  daring 
which  they  will  take  their  supply,  A  convenient  method  m 
charge  is  one  which  I  recommended  in  Manchester,  and  which  is 
intended  to  secure  that  consumers  who  use  their  light  for  many 
hours  in  tbe  24  shall  be  charged  at  a  lees  rate  per  unit  than  those 
whose  user  is  more  brief.  It  is  proposed  that  for  each  nnit  of 
power  in  the  maximum  power  aemanded  by  tbe  consumer  a 
charge  not  exceeding  £3  per  quarter  be  made,  and  in  addition  for 
each  unit  supplied  a  charge  not  exceeding  2d.  For  the  uresent 
purpose,  however,  I  assume  that  the  average  charge  to  the  con- 
sumer is  6d.  per  unit,  and  that  the  average  number  of  hours  per 
annum  during  which  the  supply  la  demanaed  is  TSO,  and  that  the 
conductors  are  used  to  three-quarters  of  their  proper  mailmam 
nurrent.  On  this  b'lsis  the  average  re\'enue  is  £2,606,  showing  a 
l>rolit  of  over  £60U,  These  tigures  satisfy  mo  that  if  the  committee 
adopt  the  bold  policy  of  putting  down  adequate  plant  and 
Adequate  conductors,  and  charge  a  price  ramething  less  than  the 
present  price  of  gas,  they  will  be  certain  to  secure  such  a  demand 
for  their  supply  as  will  render  it  remunerative, 
5,  Victoria-street,  S.W.,  6th  July,  1802.  J.  Hopkinson. 

Capital  Outlav.  £  s;  d. 

Structural  alterations  of  buildings    300  0  0 

Conductors  for  street  lamps,  laid 2,097  0  0 

Fixing  for  street  lampe,  witjiout  lamps 204  0  0 

Conductors  for  house  lighting 3,319  0  0 

Two  boilers  of  about  250  h,p.  each,  est 1,200  0  0 

Four   VVillans   condensing  engines,   type  FF,  and 

steam-pipes,  at  £350 1,400  0  0 

Ejector  condensers,  at  £20  80  0  0 

Tank  and  pumps 200  0  0 

Four  dynamos  at  £400  1,800  0  0 

Accumulators  for  100  amperes  and  200  volts  at  lamps  700  0  0 

Switchboard  and  instruments 300  0  0 


Contingencies  and  engineering 


£11,300  0    0 
1,130  0  0 

Total £12,430  0  0 

RDKS'tS'li  Chariiks.                              £  B.  d. 

Wages    GOO  0  0 

Coal 200  0  0 

Water  and  stores     40  0  0 

Maintenance  of  accumulators  87  10  0 

Maintenance  of  machinery  and  conductors  250  0  0 

Interest  and  xinkiiif^  Fund  at  7  per  cent 870  0  0 


Total  £1,947  10    0 

pROBABI.e  Rkoeipts.  £  B.  d. 

Pumping    400  0    0 

Public  lighting  of  408  lamps HOO  0    0 

Private  lighting— Supply  is  600  amperes  at  300  vdts 
or  120  units  per  hour.     Take  three-fourths  of  this 

for  750  hours  per  annum  at  Sd 1,406  0    0 

Total,, £2.aoe    0    0 

At  a  meeting  of  the  Electric  Lighting  Committee,  held 
last  week,  a  letter  from  Dr.  J,  Hopkineon  was  read,  in 
which  he  stated  that  he  would  superintend  the  erection  of 
the  works  in  accordance  with  his  repori;  for  a  commission 
of  5  per  cent,  on  coat  thereof.  It  waa  resolved  that  Dr. 
Hopkinson's  report  be  adopted,  and  tbe  co(am.vU<ML  \«M«tk-- 
mended  that  the  Triutaaa  wy^V^  \ft  Mtw>  Vwcaa^.  ^Vss<stvfiis«ifc. 


Board  (or  unction  to  borrow  £14,000  for  purpoees  of 
•Isctric  lighting,  and  thai  Dr.  Hopktnson  be  engaged  to 
Miry  out  tlie  works  on  the  lermt  numoil  in  bis  letter. 


• 


GRIMSBY  ELECTRIC  LIGHTING. 


At  K  Duseting  of  the  I'i^hTjn;;  Ooimittee  tut  w«ek,  the 
borotifih  surrcyor  r-  .i  ■!  i   ■  .it  from  Prof.  W. 

liobiiison  upon  llit  >  I-. !  r :  .1    1  .  1  i...i;:i/n  : 

In  Mworduco  witb  the  iniitructioiii,  (Utcd  the  23th  May.  IHIU. 
I  httvo  the  plewuro  U>  report  that  I  ntMoidod  at  the  Town  Hall, 
Grlmvby,  on  th«  :!ml  Juno,  and  mod*  ouvtul  t««Ui  And  oxMDinft' 
tlen  of  the  CT«Ml«y  g»»  cnKi'io.  Itopor  ilyiiamo,  end  whole  eleotHo 
IE){ht  inelAlUtlon. 

DriiHiy  Omr. — I  found  the  j^ait  engine  driving  Iho  dynamo, 
wbtoh  gave  B  ourrmit  of  190  nmperce  atronsth  ut  105  volia 
prwaro,  NuppIyinB  ell  the  k'o^'  iiinip*  and  one  axe  lamp.  Thin 
load  oi  iMDpa,  taking  about  21  h  p.  elToctlvo  output  nt  the 
dyaaino.  rociulred  ran«ldcrablj  more  poirer  from  tho  i;a«  en){ln», 
becaoM  of  the  cxcowIto  vibration  nf  the  belt  ».ua  unntendy 
driviii|C.  The  epeeil  of  the  enillne  wa*  (eiind  to  mry  between 
184  nnd  191  revolutJoiM  per  niiniile.  cnuein^  the  dynamo  to  run 
between  723  and  730  re>'olutiaDt  per  luiDuli; ;  and  n  corrcntiondtDK 
variation  o(  turo  voU«.  In  the  electric  pr«»inirc,  fi»m  1(H  lo  IfHi 
Tolta  won  clonrly  indliuiled  by  the  Toltmctoi.  The  clinmoter  of 
the  diivlnff  Bywnool  i*  very  nearly  6ft..  and  that  of  thn  driven 
pntley  III.  Dm.,  anil  Lho  dlitartco  bolo'cen  tlie  conlrtA  of 
their  i-harui  ie  only  lift.  The  eliort  drive  of  1.1ft.  Ilin.  ^ivi^n 
in  the  orisinnl  plan*  hu  been  tVluoed  t«  thi*  ■lill  ebortcr 
drive  of  lift,  by  taming  the  engine  round  from  the  propoaoH 
ptMilion.  Further,  I  found  the  bearinjta  of  Ibe  nhalt  c^irrvinK  the 
driven  pulliy.  heavy  disc.onddynnrao  in  anunutiifnctorj-condition- 
One  boailntc  of  the  dynanio  wee  benlcd,  althouifh  well  lubrlcaiod  ; 
aim  the  Journal  and  [lodeatal  near  the  heavy  dine  wvio  iiuiM 
rfiaky,  the  brawee  beinj;  kept  loo*e  to  prevent  overheating,  and 
tl»e  pedestal  and  Journal  w«ve  not  nearly  large  an<l  massive 
enouBb  for  the  power,  speed,  and  driving  oondilione.  The  foet 
and  boao  puUey  mentioned  io  the  aiieoificalion  has  been  ruplniMyl 
by  a  pulley  provided  with  flangea  S^in.  deep,  in  order  to  keep  on 
the  drivlntt  belt,  which  wiu  frayed  on  one  ed|tc,  duo  to  vrarViBg 
B^liwit  the  HauKO,  >lioinn|[  that  the  belt  t«n{l>  to  ilip  oti  Ihn 
ualley.  The  belt  appeared  lo  bo  made  of  "  8i>ancU[iaviik "  r^tton 
belUnfT,  pliable,  Ktronp;;.  and  woll  aiilud  lo  Llio  work.  h<i»iiii>4  it 
nine  more  ■mootbly  and  ijuietly  limn  le^lher,  1  iini  of  (>]>lrii,>ii  t.liut 
the  tenilenc}*  of  the  belt  to  be  thrown  olT  lho  pulley  ia  due  to  thivc 
caaaea:  FinCthoEreatdifferenceintiimtolflywheclnDddrivun  pulley 
COcnblnod  with  the  eoratiamtiT^ly  nhort  djiitAni^o  between  their 
centre  ;  woond,  the  nudden  tluctuationa  in  rim  *pcod  of  tlywhce! 
•I  oaglne  frora  one  oxpliuion  in  the  cyllndur  to  the  next,  eapmlally 
when  lhM«  Is  a  mlm  botweon  them  :  ami  lliini,  the  side  s|[piiln(! 
of  the  l>elt  pointe  to  the  *haft«  not  lioliig  truly  fmrnllol  Anyhow, 
the  driving  in  unaUady  an<l  unsuitable  for  electric  lighting,  and 
ttio  shaftinK  needs  elteraiioo. 

£)inuMW  VivA/iie.— After  two  hours'  run  with  the  above  load. 
Ukiiifr  a  current  of  IM  amperes,  the  n>e  in  temiicratute  of  the 
OoUs  of  Ihn  dynamo  wai  found  to  apjimai^h  c1c»c  to  the  limit  of 
safety,  whlnh  would  oertainly  bo  eirecdod  wnic  the  currnnt  to 
h  ICO  me  '.TiU  ainpere*  as  marked  on  the  bra<a  plate  on  tcrmLnsi 
bwd  of  Ihe  marhin*  In  (act,  dangerous  overheating  and  oonso* 
<)iMSit  breakdown  ol  (be  inetallatlon  would  bo  prMuoed  by  n 
fionetant  current  much  above 300  amperea  mainlniotid  for  ecveral 
boars,  and  tho  dynamo  is  noloapable  of  producing  and  maintain' 
lag  an  eleotrieol  output  of  30.000  watle  at  110  volta  under  ordi 
nary  wwking  ennditiona,  n«  ael  forth  in  the  ■peoificntlon.  1  do  not 
advueyon  to  put  oa  the  dynamo  more  than  3O0  lamps  tahlnii:  l>Ki 
auperw,  which  1*  about  the  maximum  anfo  wnrklo);  loud  at  Mil 
volla;  that  ie,  (be maximum  output  !■  about  !iti,Uil<i  watt*,  or  two* 
tUrda  the  power  apccilied. 

Itamg4 '/ Amwultr. — I  consider  the  ammeter,  reading  up  to  400 
■mpettn,  ia  luaitltable  for  the  preaent  requiTeinontii  of  the  inatnlla- 
UoB.  Sinoe  the  greatiMt  range  of  current  marked  on  the  dynamo 
h  9W  aBpilfW,  an  anunsiter  reading  up  to  this  limit  would  bo  more 
atrvloeabfo  than  Uia  preaent  one  ;  moreovor.  the  normal  workine 
ounernt  of  ISO  aeaperaa  at  preaent  taken  troin  the  niachmo  could 
then  be  indieated  more  elearly  on  the  scale  ol  tho  inetrument,  and 
read  with  greater  aoourney. 

PWMrfar.  —I  tented  the  voHaialer  by  comparinon  with  a  aUuidard 
Oudew  vollMiecer.  and  found  it  enrreoL 

0at  AigftiM.— Tm  Rae  aiurlna  was  tealed  with  a  rope  brake  on 
the  driving  flrwbeel-  The  first  trbJ  waa  tvnntng  light,  next  with 
the  load  grMlually  inoreaeed  tram  9  h.p.  to  2S  h. p.,  and  finally 
with  full  load,  the  gas  supply  being  adjneted  to  keen  (he  epsed  at 
I1M  rcvoliitiotw  per  mina(e.  Tb«  mean  of  the  fall  lead  teste  was 
Bl  33  actual  boree-power,  and  the  maiiinum  reached  waa  38 
ofTeeUve  horse*pnwor  on  the  brake  at  196  revolutiona  |iet  minute. 
^M nsesMiga*  oonMaiptlon obeerved  waa  at  the  ral«  of  31  mbio 
fast  per  enseUve  or  brake  home  [>ower  par  hnnr  throughont  the 
trlala.  The  esiglae  behaved  well,  fully  eofoinff  sp  t«  tho  tcrwii  of 
the  epadSeMlen,  aad  capable  of  giving  out  greater  power  than 
noufred  by  the  dynmno. 

alttlHeai  TVifa— AwMteHen  JbeMaaiv.— TheelectrleaJ  reeietanee 
between  Ihe  two  Iwi^.  a*  well  h  the  reaiManee  between  each 
lead  and  the  earth  er  grennd,  wse  leated  by  meana  ol  a  Whoat' 
•lonn  bridge^  wHh  the  wUnwlng  reaulla :  Resistance  between  twu 
leads,  eheMt  %00O  obaa  only :  rseiMaBoe  between  poaitivc  lead 
asid  earth,  alao  abnnt  %0OQ  ohns ;  i«sbtsnc«  between  negative 


lead  and  earth,  about  00  ohma  !  The  above  valaee  of  (he  iiwuh 
tion  re»ietanae  were  obtained  aii.li  a  battery  of  only  two  TielU 
dry  ocll*.  The  dvnaino  wn*  next  run  M  its  aoriiinl  aiieed,  giviogi 
IIB  >olt*  of  prvMiiire  at  lh«  temiinid*.  and  a  current  of  iibaHl 
ISO  flm|>orn>.  Ono  turminid  ol  a  Cerdew  voltJncUir  was  <vm 
neoted  to  a  gu  brocket,  and  the  other  to  a  wire  which  was 
oonneoleil  to  both  terminala  of  the  dynamo  in  ancoenaioM.  What 
joined  lo  one  of  the  teminala,  tho  voluneter  gave  a  rending 
of  Kl.t  volia,  ■howingiind  proving  tbat  ono  of  th«  niaina  miaethaTe 
bocn  "  earthed."  "nip  same  eipedmont  waa  ropeat«d,  but  nainc 
a  water-pipe  for  "  eatth  "  inelead  of  the  gae-|ri|>o,  with  tbo  nme 
result  as  before.  The  above  tests  prove  ooncluai^ely  that  (bo 
in«iiliktioTi  of  lho  inalnllation  in  in  a  very  nDcalisfaotory  nonditioe, 
and  reijuiree  iminedinie  attention.  The  main  Icstd  to  the  middk 
switch  on  ewitcbboard  in  the  onuine-room  was  niao  foand  to  bt 
''earthed  "somewhero.  TIiIh  U  against  the  Board  of  Trade  i«(raU- 
tton*.  and  attended  with  danger  lo  public  saiety. 

Ar^  Lam/a.— On  examination  of  tho  arc  lamps  tbo  raatstaMS 
colli  u^  in  eerie«  with  ibese  lamp*  wore  found  lo  bo  In  a  bad 
condition,  and  were  in  conuict  with  the  iron  fnuoe  nii[ninrWa[ 
thorn,  which  wiks  Hied  to  the  ooteide  wall  and  nxpoaod  to  Um 
weather,  (lointing  to  the  probability  ol  the  leak^i^  to  earl^ 
ocourriiic  there.  This  arntngeinont  of  the  resistance  coils  outside 
the  building,  uxiioBed  lo  rain,  tinow.  frost,  etc.,  ia  ealcalaled  to 
give  rerioun  i,rouble,  aipccially  in  winter,  when  tho  Utfbt  la  mMl 
wanted,  aince  tho  coila  miKht  readily  bo  ■h<irt-clrcult«d  and  llw 
current  leak  to  eiirtb,  and  Uiu*  interfere  with  the  froper  work  d 
lho  whole  iiiklallnlion.  Il  would,  Ihorvfore,  be  highly  advisable 
to  place  the  eoil»  in  speoiid  boxee,  loae  toeneur«  good  and  high 
insulation,  else  tho  are  lamps  oannol  be  relied  upon  to  ban 
pr«|ierly. 

(ii:ttui  Fiiiinf».—Tb»  eleotroliere  are  excellent.  Although  the 
■iionin cation  states  (pa^  0)  that  the  "wiring  and  Inntallatlao 
tiitoii^hoiil  is  10  be  oamed  out  in  nccontance  vntb  tho  rule*  ol  tie 
t'hii'iiit  Fire  Office."  theae  rules  arc  ifpiotwl  in  tho  a|>ectllcatua 
itself,  whore  the  eiLitlng  goMlior*  are  propomxl  to  be  uMd. 
evidently  to  keep  down  eijienaes,  and  yot  rule  ^  le  to  tbeeflid 
thnt  "  goe  fitting*  should  never  be  utlllMxl  for_tho  olectrie  light,' 
and  they  "  inuet  not  be  used  wltliout  epedal  sanation."  Purthar 
more,  I  advise  that  at  lesHl  oeiling  roses  for  inauLation  abould  atn 
be  |)1aoed  wherever  conduolora  lire  led  down  froia  tho  ceiling  Is 
the  Bxitting  gaseliers,  instead  of  the  bare  holoa  in  tho  )ilaawr  lAt 
the  oonductorv  passing  throiwh.  In  order  to  bo  aofo  agaiiMtln 
rifka  it  is  highly  deeirable  1«  nave  the  InataUatloo  a|>[iroved  ol  In 
the  insjiector  ol  your  flra  insurance  company,  booaiise  my  expm- 
onco  of  llie  Phu-nii  Office  !■  that  your  infitAlfallon  ia  not  fit  to  te 
(uiunl  Kveii  the  highest  value  of  the  iaslallalion  obtained  liylle 
hIi'ivo  teele  is  far  below  what  the  insulation  reaiitanco  of  the  wbob 
Innlallalioii  ahould  be,  and  tho  te«U  prove  ooncluslvoly  that  Iha 
mains  Are  pmotically  joined  to  earth  when  the  ni-<linarT  workiig 
electric  preeeora  ia  applied,  and  thnrcfore  rcciulre  tinmediatc  atten- 
tion and  re)iaira.  The  inevitable  conolution  to  bu  drawn  (mia  tte 
above  facts  and  flguros,  a*  lho  rosull*  of  my  («■(«,  in  thai  (ks 
Inatnllnlloii  In  ite  prteent  state  Is  not  »  KcstclaM  job,  and  tht 
olectHuilpari  eepoeially  is  inooinplele,  not  bring  in  iwofwr  woskiot 
order,  and  has  not  beeii  carried  out  in  aooordanoo  wttli  tb«  temsii 
the  apecilication.  I  should  strongW  adriao  you  to  usa  accumnk 
tots  aa  roaorvoirs  and  regulators  :  hrst,  to  keep  soiito  lights,  a*  is 
the  police  department,  going  all  night,  and  na  a  reserve  (a  (t* 
event  of  abronkdown  of  macUlnory,  burxtlng  of  ignition  tube,elnt 
nnd  nccond,  to  steady  the  light  and  prei'ont  blinking  or  winhMi 
f.^aused  by  the  irregular  explosions  in  tbo  gas  engine  cylitvliv  f* 
throb  of  the  driving  bell.         (Sipied)   Wiu.iaii  Riidi.vmik. 

I'lofctsor  of  Mechanical  and  Kloctncal  Engjnaorlag. 

The  Cbalrman  remarked  that  ao  far  as  tho  aciaal  workfa^  ^ 
the  light  was  concerned,  they  had  quite  sufficient  e\-ldesieB  aii* 
thai  |K)lii[.  They  knew  that  the  fight  jamiied  and  at  osrtata 
l>v<rio<tB  waa  not  miljafactory,  and  il  teemed  lo  liim  ttel  « 
cip1anatii>n  of  lho  di^fuot  was  to  hoou  at  once  in  thoopODing  a4  ()■ 
iiiniiector'R  report.  They  muat  be  right  with  lho  oogine,  no* 
much  they  might  be  nt  inutt  in  other  ilepartiDootf..  U  they  < 
not  light  in  the  first  instanoe— in  Ihe  motive  [owcr— they  e. 
not  be  right  anywhere.  Tho  ins|iector  hod  pointed  out  what 
l>nen  III  his  (tho  chairman's)  mind  for  a  kmg  tiin«— that  Us 
uiiNleady  driving  they  had  at  ]>re*ent  vaa  oiore  oiiiie(iai>«  tte 
smooth  running  Ke  was  )>erfeotl^  willing  (o  auhacrlM  to  ewj 
thing  staled  in  Ihe  rO|jort  upon  (his  point 

Tho  Borough  Sorreyer  pointed  oui.  on  the  aubject  of  tks 
dynamo,  ihut  1  lie  chea{H3at  couteo  would  be  to  put  in  m  new  oe* 
altoirelhor. 

The  Cbalrman :  It  the  contractors  hnvo  auppllod  a  UynatBO  twe 
ihliilt  the  kI length  raiulred,  they  inuat  take  It  up  knu  pat  dews 
one  '>f  (hi'  lull  Klioii^'th. 

Mr.  CosaeU  >aid  iliai  wonlil  not  be  an  nxpesielrw  n»au«.  ti 
would  Fimrily  l>e  a  chmi  of  substituting  anothor  *ljnanio.  sad 
taking  back  again  the  one  nt  prMent  io  OBo. 

The  Chairman,  after  aomefurtherdiaouaaion  041  mattarvoldeHlli 
rcmorkod  that  their  buaineaa  waa  to  pea*  a  rosolutloti  oaUi^  Ufm 
lh«  concinctors  lo  carry  tho  work  according  to  (he  spoctttMlsna 
and  to  tlnUh  It  pro[inrly.  If  tliey  would  not  liolsli  it.  ft  rensris^ 
tor  Ibe  Cnr|>oratJon  ilsolf  co  oondude  the  work  and  doblt  it  gaili^ 
the  contraetorv.  Therefore  he  moved  that  ihe  town  t>lerh  wrUe 
callinKthealt«ntionot(hecontno(ora  tolhefaet  that  tlw  spadte 
tioiia  had  been  seriously  departed  from,  and  staling  tluil  It  ate 
required  thm  should  at  once  do  what  remnined  to  bo  carrlsd  ool- 

Mv.  W.  Mndd  seconded  the  prapoinl,  which  was  agr«ed  la. 

It  wo*  dccide<i  that  the  borough  auri«yer  aliould  rwpeet  as  la 
what  was  the  value  of  the  alteratlona  aad  elootrlA)  flUitig*  at  tks 
Town  Hall,  tn  order  that  the  liMuranoo  might  be  simni;«d  far. 
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AocrMirutmiw  Nkbdho. 

Tlio  Clutlriaao,  referring  Co  Iho  last  elaiue  \o  th«  rtiport.  Mid 
hfl  liiul  alH^ya  been  of  opinion  that  their  iastAlletian  would  never 
be  ooiiiulete  unlece  they  hnd  twcumulator^— eapecialty  if  thc^- 
intended  to  IJahl  tbo  pollen  di>ri*rtmont  xrilh  oloclrlcity.  Ho 
believed  it  would  bo  eoonemlc  If  the  Coi  nomtlon  itcmnnod  tonto- 
onre  occumuUtoni  Uukt  woulil  run  tlie  llgflit  far  iliree  lioun'.  Thny 
would  bo  pArtfoularly  umIhI  witb  totjiect  to  Minimltlea  ii'ix>tiii)j;B, 
nnd  tbo  requirement  of  the  mirveyor'n  ollioe— even  tlie  t'tmiidl- 
oliainber  on  well.  None  oonld  deny  that  the  oluolrie  liKht  wua  un 
improvement  u|iDn  tlio  aid  tyrUiia,  and  when  they  hud  averythintf 
completed  ho  hod  not  the  ilinhteat  doubt  that  it  would  bo  mora 
economie  nnd  witiiifnplory. 

The  Borooah  Surveyor  «Mlod  tlitt  from  onqiilrlo*  lie  hud  inmlo 
ho  [Jiout'hl  £:M«I  ivriiili)  li-iiic  piillifitfnl  iiiiliyin  tor  ^t ting  ell  thkt 
Woa  r<Hi<iirO'l. 

The  CtiktrBwa  siiid  ib  had  been  thotij^ht  tbey  Could  |^  a  \mj 
fair  fi(iL  of  ptoi^EL^o  [kpparatuv  for  nboLiL  a  KJO, 

The  Town  Clerk  lontxidod  lb«  coiimiatee  that  it  wiui  a  qiieallon 
kUo  of  leiiownl. 

The  Surveyvr  »tnUKl  that  lb«  ootn|inny  with  which  he  hiwl  been 
in  «>mmiinlc»tion  were  OKreeeble  to  nltviid  lo  the  eevuniiilalor* 
For  u  lime  nob  le«>  tlwn  live  yean  ikt  a,  oharue  ol  10  Id  ISU  per 
coiit.  |>vr  nnnum  on  the  total  coat.  That  would  bo  about  OS  per 
your. 

The  Obalnnkniintd  llml  (|iio*tlon  r(i|ulred  eareful  oonafdorntian. 
IL  miRht  icry  uoll  atand  over  until  the  ne'rt  meeting. 

The  Bnrvoyor  hiul  foiinil  that  In  neitrly  erery  auw  wlieie  tlie 
oloFirK?  Ui,'lir.  IiTiil  iieen  adopted  woonmujatore  wora  In  dm. 

Thn  Chairman  xaid  there  we«  abeolnteir  very  liltlu  cost  \n  lUv 
miinuliietai 0  oi  ttiu  acoumulalom:  the  high  price  wae  on  uooount 
of  the  Ml  put  u|ioii  them  by  wav  of  patent. 

The  iinrveyor  waa  inatructea  lo  procure  further  informalioii 
upon  the  Hubjeot. 


LEGAL    INTELLIGENCE. 


THE  MEDICAL  BATTEKY  COMPANY  V.  JEPFBSY. 

Harness's  Electropatltlc  Belt. 

Mr,  C.  B.  Uarnou,  of  eleotniixtlhio  belt  fame,  bnn  nt  lout  mot 
•a  opuonenl  with  the  couroj^  of  hia  optnionn  upon  a  dlwif^reotbla 
•Xpenenoe.  nnd  hns  been  badly  thrown  in  the  encounter.  The 
eaee  ouno  before  Judge  lineon  at  the  Bloomrbuty  County  C'ourl 
on  Tueedov,  the  aait  bcinii!  Tlio  MedhatI  Battery  Company  •'. 
JetTory.  ThecUlra  wtu  for  i':<.  On.,  balance  of  Recount  fora  Qvc~ 
asinea  belt  (the  Mme  kind,  by  Ibe  way,  that  Ur.  Silvoiuw 
^Oin|WOH  declared  had  no  value  "  except  in  the  flanool  "},  A 
aunterdatm  wai  put  in  br  Mr.  JeiEery  for  hia  I.O,  U.  for  £3.  ''». 
nnd  the  return  of  i'2  oud.  on  the  grauod  of  miereprmenLatioti. 
Htid  thnt  no  Kood  conriaetalion  waa  ^i-od  for  the  money. 

Tho  dofondnnt.  n  bank  clerk,  came  to  the  Rlectroiiathio  Ini^Iitul^ 

thinlcinK  he  waa  auflerln(t  from  aapnttn,  and  would  rt^^uire  a  ttuns. 

Ho  Mih^  for  a  qualified  mao.and  waa  introduced  to  Mr,  I^ininiondB, 

whoiuliiMcl  him  to  wearabolt.  price  £3>  Ge,,  and  bo  prevent  lupture. 

Tlio  fliijti  of   f'i  wiui  paid,  and  un  l.O.U.  Ki'en  for  tbc  lemniiider. 

Later,  Mr.  JelTory  oamplaine<l  of  tho  boll,  aa  it  oatued  soree  and 

Law^ravated  the  ooroplaint.      Ho  hnd   mn*allod  a  modloal  man, 

I  Who  oitlorod  him  to  loave  It  off  un  in  no  way  anltable  for  mptura. 

le  woa   mot  witb   leqnaet  for   payment.      H«  then  Inelruoted 

[Moaara.  I«wia  and  Lewis  to  proceMfor  return  ol  the  money,  bnl 

pfonnd  that  prooee>iini;B  lind  already  been  lAken  by  the  company. 

I  The  ooiinterolaim  wim  then  entered. 

Ur,  Pradarlok  Ttiomae  Slmmouda,  eiuminod.  staled  that  he 
hji'l  h«ii  grcut  cxjjaricncc  in  lilting  truuof,  hut'ing  Ali*ndcd  over 
IU,(M.IU  oaie9~  lie  u-As  Ihcrefuro  a  iiualifiod  nuui,  thouub  not  a 
"qiialilied  medical  iiiivn."  Tho  dolondaot  woa  not  aiieolntely 
ruptured — only  mtni'milly.  He  (the  wtlno**)  recamiaeniled  an 
electric  holt  to  i^ivo  "Ions"  lo Uia ayelena.  He  had  beennnployed 
in  t)io  Rniti|iaiiy  (i>i  ^even  fWn,  and  began  tteating  hernia  after 
.1)0  hud  beeii  there  three  monblit.  Before  that  he  waa  wJee man  in 
ai  Oriental  fiimituro  warebouMi  but  had  oLuilied  hemia  nnoe  be 
rue  nine  yoim  old.  There  wan  protrntdou  of  iho  bowel  tbrouffh 
tho  internal  riog  in  this  ouo :  ho  did  not  know  what  ofJoct 
oloctricity  would  huro.  Tho  bolt.  wcit[hlnt(  31b.  or  3Ib., 
i,  he  eonufdored,  the  |>roper  one  for  fntorniil  hernia.  Tbey 
WO  In  Rtock.  The  patient  would  not  re([ulre  moio  eleo- 
olty  than  he  could  iret  out  of  Uia  belt.  "  I«  thero  any  electricity 
)t"  "  Yea."  "  Doyoupledge  your  oath  that  there  iaanelec- 
eurrenl!"  *'I  baveno  knowlediteaf  eleotricitv,  Ihai-eauf, 
nbknowIadM  toknowitwouldbeuMfu]."  "  tVould  the  patient 
>  ft  Mrvioeable  amount  of  doctrlelty ! "  "  Yea,  certainly,  na  tho 
'■tore  of  tho  body  would  complete  tlie  circuit."  "  What  i>  tho 
■  price  o(  the  belt — IliiL*"  "1  haveoothinf;  to  do  witb  the  coat 
he  Koode.  I  am  a  little  above  that  sort  ol  tblni;.  Mr.  HarneM 
i  a  uu^  number  of  paUenLe.  1  am  not  «a  electrical  eipert.  I 
>  not  know  how  the  current  paaeee." 

Ur.  Uokfeld,  nddr«a«ni{  the  Court,  said  the  defendant  waa  a 
hicr  in  tho  (Jnion  Bank,  and  having,  aa  he  feared,  rupturod 
lelf,  bin  atMntlou  waa  attracted  to  an  odvortiaomont  of  tbo 
trCMpathlo  and  Zander  Inatltute,  i2,  Oxford -etreet,  where 
aedlcaladviee  wa«  glvan  gratia.  Ho  aakod  l«  m«  a  medical  man. 
la  aaw  Mr,  SimnMade  and  told  bo  waa  aufSBrtng  fi«m  rupture. 
Ir.  SlmmoDda  examined  him,  and  told  Mm  he  was  not  eoeumringi 
aiid;kddoil:  "  You  muat  ha'coneof  uui  belt*  and  that  will  net  you 
righu  "  Tho  defendant  woa  titted,  and  took  n  belt  coatinj;  £5.  fie. 
loBloiid  of  doing  good,   the  belt  chafed   the  akb  and  caused  an 


eruption,  and  the  illneae  woa  w  ■ftg''*''''^  *'"*''  '^^  defendant 
conanltod  a  medical  man,  Dr.  Rowntree.  After  going  through 
the  facte,  !i[r.  Lickfold  eaid  he  abould  produce  evidence 
to  prof«  tiiat  tboea  ao-cnlled  electric  belte  were  nothinK 
eUe  than  frauduteiit  impoeitiona.  People  were  tni'eiffloa 
into  this  trap,  nnd  belta,  which  wero  absolutely  worthieM, 
wero  |n»lmed  on  tiierii.  Mid  tlioj  were  nahnmod  to  proclaim 
thoir  folly  by  protwcutintc  the  ptomoloni  of  tbcae  iro|Kwturo«.  But 
it  woji  now  time  that  it  Bhoiihl  bo  put  a  etop  ta  Tlio  learned 
iteiitlomnn  aubmittod  that  there  had  been  roUrcnrwentatlon  In 
tiiia  oaee,  becuuao  Mr.  Simmonda  wu«  not  u  <iiiaiified  man,  and 
becauM  tie  nilnlod  tho  defendant  by  telling  him  that  he  waa  not 
autTering  from  hernia  when  he  woa  ao  aulTarinc.  Then  the  defen- 
dnnt  wan  entitled  to  hui«  hi*  money  and  1  O.U,  returned  to  him, 
ai  ho  hud  not  received  any  |{ood  and  |>ropcr  conaidoration  for  bin 
money. 

Mr.  JoOery  woa  then  examined,  elatlnn  hla  oxpeHenee,  how  a 
lump  ill  thn  )(roin  fotmod  afterwunld  u  »ore,  uiid  Ibnt  ho  bad  then 
oonaulivil  l>r.  Knwntrco. 

Mr  WtUUmOeoritoRe>w<itree,  I>.&.0,P.,  aaid  Mr  J«tl«ry  hul 
b«in  -uD'erinK  (loin  i  u|>turo  for  a  month,  or  even  three,  when  ha 
called.  TheXdl  wn"  not  of  the  alightcet  iieo.  He  recoin mended 
a  truw,  nni)  the  patietit  ia  getting  bettor. 

Mr.  T.  B.  OataHenae  ua«  then  exatulned.  Ho  atAtod  he  waa 
an  electrical  and  conaultlog  engineer  oj  'Jliyaara'  practloo.  He  hod 
exaailnod  and  t4Mted  Iho  belt.  It  was  absolutely  worthloHK  Aa 
arrantiied,  the  belt  ooold  pioluce  no  electricity  iit  ull.  The 
raoiatur*  of  the  body  would  aot  up  n  current  between  two  di*- 
Nimilar  inelAla,  but  there  munt  bo  a  coniplote  circuit.  There  ia  no 
coin  pie  I  ion  of  the  ciccult  under  tho  belt. 

Hla  ■ooeur :  WUv,  would  not  a  body  touched  back  and  front 
nnd  all  around  comploto  a  circuit ! 

WItneae :  Aa  thin  belt  waa  woni  it  never  produoed  a  trace  of 
cloctricily.  Tlii*  morning  1  mode  an  eiiMriment  with  thU  belt. 
Ki  na  to  [iroduco  a  (mail  quantity  of  electricity  I  took  (alt  water 
and  moiitenod  the  two  parte,  and  then  1  connected  the  oopper  and 
fine  with  a  ({alvanomctor,  and  ao  I  got  a  alight  doHection  of  tho 
needle  of  about  litloK-  I  then  put  the  belt  on  my  legaand  on  mv 
AtmH,  anil  the  deHeelion  waa  not  in  tho  alighteat  de^co  oltonxi. 
Thut  Hhowa  tliat  wlien  theta  balte  are  worn  by  any  patient  no  elec- 
tricity iNU»e>  tbrouich  the  body  in  any  way  whatever,  but  only 
along  the  webbtnft  of  Ibe  belt  ana  over  the  skin  aurfaco.  Electrically 
tbeae  IhiaK*  are  uaeleaa. 

Mr.  Uekfou :  Then  you  aay  bhU  belt  oleobrioally  is  absolutely 
a  uAcleaa  article  ? 

WItneae :  Y<m. 

Crofv-oiuminwl  by  Mr.  do  Witt:  !!lno  and  copper  are  uaod  In 
Cenernlitig  elect  ncily. 

l>o  you  say  that  thia  belt  w»uld  produce  no  current  at  all  ? 

WItnaaa  :  Xot  aa  tlie  liofvndaiit  wore  iu  The  circuit  was  not 
comiilctol.  I  saturated  thia  bell  with  tuilt  water  anil  ibon  1  Kot  a 
■Niutl  cicatrical  current.  1  nav  tbo™  ia  a  CTirrcnl  if  properly  con- 
mu'iod  up.  but  thn  current  will  not  {[o  throu)tb  the  body  -it  u  tho 
wcbbini;  and  akin,  and  not  tho  body,  which  forma  the  internal  oiroiiit. 

'VWiit  cull  rl  111  led  tho  ovldeuco. 

Bis  noBour.  in  gii'iug  judKmont,  ttaid  i  1  think  it  ia  clear,  on 
thouviiluiice.  that  tlie  defendant  went  t<>  the  plaintllTa  oatabllah. 
nicnl  and  oakcd  to  *ee  a<|uulitie<l  doctor.  That  waa  nnoontra- 
ilictod.  The  dcFcnilant  waa  ahown  that  the  gcotlemnn  whom  lie 
saw  (lliegontloman  who  calU  bimaelf  an  "eipert";  u  gentleman 
without  any  medical  education,  or  education  in  thia  matter,  except 
having  Atuuled  tlie  best  work*  on  tho  auhject  oioce  he  woa  nine 
years  bt  age),  and  when  ho  asked  for  a  triiaa,  recommended  him 
iwmething  which  he  Mid  waa  bettor.  The  defendant  haa  ahown 
lliat  thia  irenilemiui  told  him  ho  wn«  not  aiifTerlni;  from  rupture, 
but  only  from  the  beginning  of  rupture.  I  have  no  doubt  from 
tho  evidence  Mr.  Simmonda  said  to  the  defendant;  "I  am 
happy  to  tell  you  you  are  not  ruptured."  But  that  was  not 
the  tact;  the  defendant  woa  ruptured,  aaloannol  help  believing 
from  the  evidence  of  I)t.  Rowntree.  He  wont  for  a  truae. 
He  was  told,  "You  dn  not  want  a  trues."  Thia  ia  a  tepre- 
aeiitalioii  inudo  by  a  mun  who  hod  not  lakon  tho  trouble  to 
ipiulity  him^lf.  nnil  whii  ought  not  to  have  mode  any  roproannta- 
tion  at  ull.  Thia  woa  the  rcproaontAtlon  which  led  to  the  con- 
traoti  a  contract  without  nti)'  good  of  any  Hort  to  tho  defendant, 
and  it  muat  be  voided.  There  must  be  judgment  tor  the 
defondant  on  his  countorchiim,  and  his  C2  must  be  returned 
to  hiiii. 

Mr,  Llekfold  upjilied  for  costs  on  the  higher  ecale. 

Hla  Ueoour  rsfiiaed  the  spplicatlon.    Judgment  nccordln(cly. 
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IV:  00  10 


COMPANIES'  MEETINGS. 


EDISON  AND  SWAN  UNITED  ELECTBIC  UGUT 
COMPANY,  LIMITED. 

Directors :  Jaiim  SlaatB  Forbw.  I^^hi..  chuirimin  :  Major  Sninnol 
Flood  Page,  deputy. chairman  :  the  Earl  of  UchUeld  ;  Sbelfoid 
Bidwell.  Ebi|  .  F.R.S.  ;  Ernen  Villion,  Eetj. 

Ninth  annual  report  of  tho  IHrectors  ureeentwl  to  the  share- 
holdoraat  tho  lueeling  of  the  Company,  held  at  the  t.'annon  atreet 
Hotel  00  Tueeday,  July  Hi. 

The  buslnaM  of  the  Company  ha*  reaultod  in  a  ci-edlt  balance 
Of  £74,810.   lea.  Td.     Of  thia  amount  £»0,2T1.  Kw.  lid.  hoa  boon 
already  (liatrtbut«d  asaii  mteiini  (layment  on  the  A  shares  for  the 
Aral  SIX  moiitlis  oj  the  year  in  renpeot  to  ditfiiil«i>A  «xA  w[<twn.. 
The  Uiiwtlura  lecommeod  alutthw  0;^irfvVvi\]»n»^».4iK*»w»*' 
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bha  A  iIhum  of  tho  Compuiy,  of  5*.  $Jd.  per  nhitre  on  llio  MO.'iSI 
oidinarr  aharM,  £3  jold  ;  ot  !)».  (Ud.  |Mr  Rl»r«  on  ibe  ^,000  £a 
fnlly-paJd  ahuw  *!loU«(l  U>  Lhu  t>riBon  Eteolric  Liebt  C'om|iiiny, 
LiinlMd  :  and  of  8«.  tOfd.  per  ohiue  oa  the  12,130  C&  fulty-prnd 
•luuM  allotud  to  Iifao  Swan  Ui>it«d  Eleclric  Light  Comiuiny, 
LimilKl,  (rae  of  incomo  tax.  boinK,  vitli  tlio  iDt^rim  diri/iend  luiid 
oa  the  Z^nd  Fobruarj-.  I»92,  7  |>cr  cent,  in  rraimot  of  llio  yonr 
ondios  3Dth  -Tunc,  iKfi  :  T  nor  ccnC.  in  pajiiiotit  of  nrroara  u( 
ODiiHlatiiTo  iindcniiiilivl  divi(l(ni<l  lar  Lho  jrear  oiKtlng  30th  -luTie, 
tlW  !  and  of  4  per  mm.  In  rMtieal;  of  Iho  ymt  obcUhk  ^'^  June. 
Ittt ;  all  (o  M  dtntxibnlffd  in  (ooontanoo  irilh  the  proviBiaiiB 
of  daUM  87  of  Um  arlioloa  of  anaouition  which  will  abiuiib 
CU,»I.  -fa.  M..  leariai;  £ll.l»l.  I&i.  lid.,  wbich  tho  Dircaton 
have  (urricd  to  the  rmoii-o  (uml.  in  occordanco  with  ckiuw  1)1)  of 
tho  arliclo*  of  iiMociation.  Tho  Dlraotor*  aro  j;''^  ^  "-V  ^^M 
Ihoir  olactrtcal  nltiag*  bu«Lii«M  la  (iroeperinif.  Tho  aioouitt 
modTMl  ••  royalty  fram  then  who  hold  Uoanoot  lor  manufaoiurintf 
holdora  iind  oacfceto  tor  inoandMOOnt  Uin|M  1*  aatiafiuitorjr.  and  u 
likoly  to  iiiLTtoAO  yoar  by  yuor.  Tho  Uirecton  desire  to  roaord 
thoir  wore  of  tbo  lata  whiali  the  Company  have  suttAinod  by  the 
Heath  of  Mr,  t*.  R.  Leyland.  Tbo  Dirocton  bare  oloclod  Major 
Salnuel  ITIood  ra|ie.  «no  had  boon  MicrolJkTjr  and  mnnaftor  of  tho 
C-oinpany  •iiioo  liua,  to  llll  the  plac*  on  tho  liuard.  Tbe  Knrl  til 
Llchliold  and  Mr.  KniMl  Vtllior*  retire  by  rotation  from  tho 
Itourd,  and  olTer  thomtelvo*  for  re-«leotion  a«  directotd.  MiMwrn. 
Wolton,  Jonoe.  and  Co..  auditani, aluo retire,  and  offer  thoiawjlvw 
tor  ro  oloction. 

I'Korrt  AND  Luas  Acl-vukt,  Vbar  khmcd  Jf^K  30,  IS0>2. 
Ur.  £        B,    d. 

Stookonhand,  July  I,  1801 59,.WS  ii    .> 

WaK«*>  portJioM*.  oto.  Mi.ool  II  Hi 

Salario*,  Dinictor*'  roniiineration,  real,  ofllco  cx- 
pDnnf,  lii*uranc«,  lncoine  tax,  f[encral  and  Uw 

dwrgoe „ || 

I>Mroeiatiofi  on  plant,  eto.  ,..„..,„ » 

Bmumo ..,. T 


l(I,<MiT  Hi  11 
74.HK1  16    7 
£2V2.<m  11    3 


Cr. 


£        •>.  d, 
Sale  of  lamp*.  UtlinKR,  royalty  on  Loldiajci^  otc  ...    lUA.aiH  111    5 

Intorort,  olt 473  II  II 

Stock  on  June  30,  I8M   i.\-12^  ttl  II 


ril2,iX8  n     3 
B.it^aiUK-aitMn',  Junb  Ah   1802. 
l)r.  £       «.  d. 

Sllaro  CKpJtal  — 
o.OUD  A  itharea  ol  £r>  ouch,  fully  [laid,  allottod  U> 

tha  Bdlmo  Eloctnc  l.igbtCanapany,  Limitod  ...  &,Wi>  »  l> 
l*J,130  A  abaieti  of  £a  uaoh,  fully  paid,  allotted  to 
the  Swan  Unit«d  Electric  Li|[ht  Company. 
Limited,  rankinK  up  to  5  per  oont.  lor  dividend 
on  the  amount  crodlted  a«  iiaid  up,  and  HtMr- 
warda  «(|ually,  per  aharo,  with   A  aliarei)  partly 

paid  - 00085    0    II 

Mi,lttl  Aabaroa,  £Jtoaoh,  £3  paid 2I17.7S3    0    I) 

93,6M  8  *ha(«4,  £fi  wwh,  fully  paid 1);,830    0    0 


£471,^H  II  0 
Tho  Ii  iiliarea  ore  eotttlod  to  ono  fourth  ol  thii 
ptodu,  after  a  cnmulatire  preterontUI  dividend 
of  7  per  cobL  per  annum  h**  bMn  paid  on  the  A 
thurv.  (The  protorenUal  ouiDuUUre  dividond 
of  *  i>er  oent~  amoontod,  on  30th  Juno,  I8U2,  tu 
£47.U.r  I6*.4<l.) 

Hnndr^  or«dlt  balanoea    IMD3     4    X 

Rworrefaad 22,077     3    0 

Pn6t  and  Iom  •■  per  appropriatJon  aoooDnt, 
JCT4.8ia  ISi.  7d.:  lea  intwtjn  dividend  at  the 
rata  ol  A*.  :id.  per  ahare  on  the  A  ahare*.  £3 
paid  ;  Ha.  1M.  |ier  sharo  on  tbe  fully-paiU  sbHrev 
allotted  to  the  Kdioon  Electiio  Light  Company, 
LiwlMd  i  and  T«.  M.  |«r  ahare  on  the  ftilly<[jAiil 
ahMM  allotted  to  ih«  ^wun  United  Rloctiio 
ht  Company,  Limitol.  iiaid  on  Feb.  'ii, 
,<»,871.  15a.  Md 44,53!)    H    (t 


Cr. 
('.oet  of  paunu,  (OOdvUl.  preliinioary  outlay,  Ion 

en  wotklog,  eta,,  ••  Mr  latt  balanoe-aboet 

Further  ex|iendlter«  iMreoa 


OAt.tff:    a  11 
£       ■.   d. 

234.638  17    7 
l,4<0    3    4 


Amount  ol  B  abAreo  ol  thla  rMnjany,  intited  a« 
f*r  conim —  ....• 


S96,0«0    0  11 
117.820    0    II 


HanehoMw    Editeo  -  Swan    Compaity,    United, 

CiODjOOO  B  aha(«*Bt  nominal  oott    

Fraeltold  tvojMrtr 

nuiaMfftock 
(NHm  timUtu* 

DebtMv    

IutwUbbiU  ia  oonaoh  al  ooet 
CmIi  at  banker*  and  In  hand. 


'><•«,,••■«•■■*•,> 


£xu,»ig  0  II 

13.01X1  0  u 

ai,4&9  0  3 

«7,»S  6  7 

I7S  7  » 

JP.8O0  i  H 

31.(100  0  <■ 

ao,7ifi  II  i<> 


£»4,407    II  II 


■^ 


Statement  Suowi.ii:)  tiik  pKoroHo  AfPiiorntATioj<  o* 

UJTJdBnd  for  the  yoar  ending  30th  June,  1992,  at 
7['creciil.  por  annum 'iM,743    t    t 

rnymont  of  cumiiUtive  iicefcranUat  dMdend  on  the 
A  Hhurtw,  fur  the  yi>ar  endin|c  30th  June,  iSSl,  at 
the  rate  of  7  |>er«nt 21,7*5    ■ 

I'nviDOiit  on  uocount  of  cunutalive  proferantUl 
dividond  on  tho  A  iharea,  for  the  yoar  ondtni; 
:40th  Juno,  HUSK,  at  tho  rato  of  4  per  oont 1-1,130    2 


£03.026    0 

(Of  whioh  £G3,H26.  itn.  Sd.,  on  liitorim  dividead  of 
£.«I.--TI.  IV.  Ud.  va«pald:UndFobruary,  lao-i.) 

Kwori-o  fuiHl 1  l.l»4  11  l( 


i 
4 


£74J)1U  18   I 


Baktncc  of  profit  for  curront  year  to  June  30,  1H99    74.810  16 


£7-«,8IO  18  7 


Tho  annual  meetine  ol  the  EdiMU  and  Swan  United  Bleatrit 
Light  Company,  Limited,  was  hold  on  Ttioaday  at  tho  C^noa- 
Hlront  Hotel,  Mv.  Jainet  Staata  ForbM  {the  Clialrman  ol  lk» 
C-onipiuiyi  praHiding. 

The  Seorotary  (Mr.  H.  Charles  <iover)  reMi  tli«  netloe  eO» 
vonint;  the  meeting.  The  report  and  aooounl«  war«  tAken  aereal 
(Tb««c>  we  frivD  in  thia  iaauo,  na  we  reoejced  tbem  too  Ute  lor 
innortton  in  our  last,) 

The  CluUrlaiui  antd  :  (iontlomoil,  I  huvc  hnd  occaaton  beCot*  H 
cjill  iLttcritioii  tu  tl)e  po><ltlon  of  a  oompnny  like  thlfi.  wbave  drean- 
ntanoriH  ogimitin};  ufion  iw  liilereete  make  tt  sxpwdlont  thai  lb( 
Hueuiiiil'  dlioidd  tie  sUtoil  in  a  manner  r«th«r  morv  (teoerBl  thaota 
roaia  otiivr  coniitaniM  which  hai'O  a  elMtuCory  foroi  of  *oao«Ma  [ 
fup]iuvr?  nil  the  day  atrivoa  when  our  pat«nt«  luw  running  ODltkfl 
reticence  bocoioo*  oven  more  neoewaty  than  in  tho  oarlior  aU^w, 
and  that  ia  whv  theao  nooounta  u«  eo  brief  in  aLutomAnt,  and  an 
cnnlined  to  no  low  olomonla  aa  eompand  «ith  tbe  nocountaof  leaa 
other  public  oontpanie*.  The  owenoe  of  all  tba>c  ocootinta  it  >!>* 
I>r<,llt  hna  hovn  uiado,  and  how  we  prmioiio  to  dlvldo  it.  I  waatii 
remind  )ou  of  tbo  iiooulinr  |io#it<on  of  Itil*  Company,  ami  wliy,  her- 
CKirKatinfattory  the  t^wult.  a»  Hliown  upon  a  portioular  yeM,  nkf  li 
in  the  digtribution  of  diiidetid,  it  ui  nooSHM-y  to  boartn  iiiimt  Ttai 
there  nn;  some  eoncidcrntioQ*  acting  rather  in  de|>ir«eiM(<M  rf  <>•< 
dividend.  For  iniiinniHi,  wo  aboil  propose  to  you  to  dirlide  auk  af 
the  iiroHt  rcalifcd  on  the  year  on,  with  the  prorlatonal  dirtiil 
|iai(f  nil  ilx  month*,  itiiiount,*  to  Is  p«r  cent.  I^jwl  year  we  jail 
IT  |ier  cent,  the  year  before  that  15  p«r  cbdu.  nnd  in  1880,  ila 
lirst  dividend-pnyini;  year  at  all,  we  (laid  10  per  oent.  WeO,  ikfli 
ia  nothing  ao  readily  excited  a*  the  cupidity  of  mankind,  iimI  ■ 
our  baainear  in  Iming  watched  with  a  i^roat  ileal  of  inl«iwt  kj 
many  oataidem  who.  when  it  bocomo)  an  opvn  bmlnanw,  wffl  fe 
ready  to  launch  upon  it  in  comjietiUon  with  ut.  it  la  Joat  •■  val 
to  boav  In  mind  [hnt  for  i,ho  m*e  veara  preeodln^  llioae  I  kan 
alluded  to  wo  ]mld  no  divldoud  nt  nJI,  and  pcirbaiM  it  may  qualify, 
not  our  •fitlafai-tioii.  Ixii  ibn -i)>iilmtlona  of  aom«  other  )>eo|J«.  » 
know  that.  iiotwithatnndiiiK  thiti  we  propoee  to  pny  thle  iTjijilini 
to- it  ay,  realty  o^-er  tho  nine  yeorBthsiuqttVgakO  amount  dlrlMhit 
only  runchoil  the  nioderuto  sum  of  Of  per  OMt.  Now.  m  to  Ikr 
acoounLa  themiseh  ev,  1  think  I  hod  better  tirst  take  you  throagk  Ika 
workinK  account.  You  wiU?ecit  ia  Toryiiniple  :  Iteonaiataetta^ 
throe  or  four  headings.  VVe  becin  evorv  ]r«ar,  ol  oobtvb,  wmS  » 
larifo  atook  of  lamjia  and  mat«rlni  In  anttopation  of  oar  raqaO* 
inenta  and  niniiufaoture  on  account  of  the  eurrwit  year,  and  Ika 
aooounta  of  tbnt  carried  forward  tram  year  to  year  are  a  malMr  d 
aome  im|iortHnce  in  lormintr  an  opinion  aa  to  tbo  ptwitjfln  of  lb 
Company.  It  may  be  too  larite,  or  it<  may  bo  too  amall.  It  V  k 
too  Hmall  the  ComiKiny  may  be  placed  nt  a  dUadvanlag*  Ik  tta 
event  of  n  sudden  ^ro^'ib  In  the  demand,  or  if  it  U  too  lar^  it  efll 
inTolio  the  lockinj;  up  of  more  than  a  neeeaaary  amoti  nt  of  oajila}i( 
veatod  in  the  Klork.  WrII.  ynn  aeothaton-laly  I.  1K91,  webroogi* 
tnui  the  account*  f.'ill.^UiK  worth  of  atock.  Iliat  vaa  lunilu  up  lai^itf 
ol  lamp*,  and  of  ptntinimi  hiuI  other  material  In  hand-  Darivtha 
year,  to  keop  nbreant  ol  the  uongumi'llon  and  enaore  tlae  |NNaaM 
of  a  larffe  atook,  we  have  a[H!nt  in  WM^-ei?,  putdinsoa  of  taauriabs 
etc..  £mI.000  :  that  is  the  bure  coat  of  the  lamiw  prodocod  M  Ika 
factory-— the  mere  mechanical  part  of  producinj}  and  malarial 
worked  u|>  in  the  production  of  ao  many  lamp*.  Tbea  m^  Iki 
wholoof  Uicadminiatratinncxponaoa,  i-arioaalmadiiot  depactaaM 
direclora.  »iid  all  that  niix'hlnery  which  refMoecnta  In  a  pak* 
company  whnl  tho  braino  and  directini;  hifl<*eneo  of  a  patlMr, » 
[mrtnent,  re|ireaent  in  an  ordinary  liim.  Then  tlMirs  ia  a  ^»B 
amount,  but  i[uite  sufficient,  put  down  lor  <leprecutlian  of  |>lMt 
On  the  other  aide  of  the  account  there  are  :  by  anlo  of  taiip 
flttinsa.  royalty  on  haldora,  etc..  £168.348:  intcreet.  ete.,  MAi 
and  Uie  atock  on  hand  wlion  wo  onMtfped  from  tho  year.  £U,ZV 
01  couiw.  the  difforoTico  botwwn  these  tu-o  la  tbe  lialaiira  d 
pnfit  to  be  tlenlt  with  for  the  year,  which  amouata  to  tkt 
reepectablo  mm  of  £74.n|0.  Now.  what  I  want  to  call  yew 
attention  to  is  Ihnt  this  nocount  in  aatisfaclory  in  tho  •*•«■ 
of  our  having  considerably  dtnuntahed  lbs  amONBl  ^ 
money  locked    up  in   stack  :   and  I  think  I  may  nay  that  tt 


without  at  all  fearlnji  'pinationa  upon  tho  other  riaalbHIIf  ihal 
there  la  not  atook  enoui;h  on  hand  to  meet  any  »udd«i  «inatf«M}. 
I  think  wc  may  aay  to'  thnt  eitoiit  our  poetlion  ia  a  lltUa  ■«• 
wholeaome  than  it  was  12  month*  a^.  The  largo  Iffwe  if 
CIS8,.S1S  ii  not  made  Up  excluaively  ol  the  aalo  ol  iMBparawasa 
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for  the  liut  two  or  thrae  jtan  w«  hkve  oureelves  been  muiutao- 
tiirinK  llttings  which  uro  tbc  Mljancto  to  lumps.  We  weie  driven 
into  (he  nocetwity  of  mnkitij;  the  fittingt,  first  of  nil,  becuuie  Itie 
liuliier  of  the  tamp  wm  ■  v«iy  (t*licnt«  iiwtruineiiC  nod  ho  found 
<r<i  could  do  it  better  tlmii  HUjbcily  elie  j  *o  vc  acciuiToil  tioiiie 
votj-  inlomiMtii;  and  int;enlou»  pntsnti!  (or  fitllnipi,  »nd  we  uro 
maniifocCiirooi,  Mid  alto  lioeneon,  ruoplo  who  i>«n)  |;<^llttct)i 
have  become  electric  light  Rtlcra.  luid  we  gWe  them  (be  o|>|ior' 
tunley  of  maiiiifacturint*  their  own  BlUuga  if  they  cbowe,  nnd 
they  do  that  on  the  buii>  of  royalty.  From  royoltiei)  paid  by 
these  ticoiueo*  we  receive  n  ooneiderabln  annual  min,  the 
advaniaj^of  that  belnf[  that,  wbereM  the  lamp  juitoiiU  will  Fit>irc 
at  no  very  remot*  dat^  Ibo  paWnU  (or  tb«M  uttinK*  will  [tin  over 
■  Kood  many  yean,  «nd  ftfTord  na,  (or  what  I  inn}'  nail  the  jir«> 
tecled  tieriod.  a  very  conriderable  and  ^rowin^  uiinniil  prolii. 
lUepecting  the  bnluiioe,  wo  bate  ulroody  <lisl ribiit«d  in  tlie  oourae 
of  the  year  a  conaidomblo  [rortion  of  it  in  the  iiatur«ot  adivideeil, 
and  we  propoac  to  niiporCion  the  remainder  ao  as  to  pruduee  thia 
Ifl  [>er  cent,  npon  the  yojir  ;  and,  In  order  tlmt  you  may  under- 
aCand  ihnt,  I  would  lefor  you  to  paragraph  'J  ol  the  report,  which 
ia  Bomeu'hat  lonu  ami  compltcaMd.  You  will  aeo  It  only  ropoata 
what  I  Imvc  tolfi  you  —that  the  dividend  of  a  iiarllcalor  r«»r  balng 
limilcd  to  7  [wr  cent. .  all  the  nut  of  the  fitofiL  ^oe*  in  aid  of  thoae 
ymia  durlnt;  which  no  dividend  wna  paid,  bucauK  the  7  per  cent., 
accordiiii;  to  the  contract  betwiMn  the  partnetv.  w>9  (o  be  oumuln* 
tivo.  In  addition  to  tho  oapitalupon  which  this  is  divided,  we  haie, 
««  yon  kiiow,£l  17.000  otdelerroa  aliarea,  reimaenling  the  propur- 
lioji  which  Mr.  Ediiion  and  hi*  frJoDda  hob)  of  the  capital  ol  tbia 
butineas — Ibo  connidcralioii.  in  fact,  (or  hli  patenM.  and  ao  forth. 
WoU,  he  has  never  received  anylhtiitc  nt  preeont,  nor  can  ho  or 
they  who  bold  the  shana  receive  anythinii  until  the  A  abarc- 
holaor*  have  received  7|)croent.,  not  only  In  rMtioct  of  the  current 
foar,  but  in  ro*iiect  of  oil  |iiut  yeure.  You  will  *ee  In  Ibo  parA> 
Itraph  to  whicli  I  nni  referHnc  that  we  have  wiped  out  every- 
iSilag  up  Ui  June  .10.  IK8B.  >Ve  etill  hav«  on  that  aeoounl  a 
coimidorable  «uiu  to  [neet  out  of  lulure  fimSta  before  the  deferred 
•b*ree  if^t  unythin)*.  Now,  by  Ihu  itutoinout  in  the  balanoe-aheet 
ehowin);  tlic  protHMcd  appropriiLion  of  pro6ta,  you  will  aee  that 
the  profit  brooett  down  from  the  working  account  >a  £74,S10. 
ISa.  Td.  The  dividend  loi  the  ymr  ended  June  30,  109'A  at  i  jnc 
cent  jier  annam,  oonie*  W  £it,'-Ci.  flit.  '2d.,  Out  payment  of  ouinii- 
lotjvo  profeirential  dividend  on  the  A  eharee  (or  blia  year  ended 
June  30,  IHH7~ON«  of  the  yeant  tor  wbieh  we  paid  nothln);— 
M  the  rate  ol  7  |>«t  cent.,  t«  £v'4,7(3.  9h.  'Jd.,  and  the  luyiueut  on 
«C<:ount  of  cumulative  iireferential  dividend  on  the  A  ahoree  (or 
the  year  ended  June  90,  iftS8,  at  the  rate  of  *  (leroent.,  to  jCH.lSU. 
■in.  <)<].  That  come*  altOKelber  to  C0.t,B2ll.  <i*.  Sd.,  and  that  i>  ihe 
uniuuiit  whiuh  we  (■roponc  to  diairibuln  out  of  the  i*74.HIII :  the 
buliiiioe  wo  propone  to  enn  y  to  iho  revenue  fund.  That,  oi  oouj-n*, 
rei|uire«  your  confirmation,  and  we  Khali  aubuiit  at  the  ngbt 
inuniuut  a  roaolutian  authortiinft  that  apiilicHtlon  of  the  luiUnce, 
which  uc  ho|ic  you  will  apprcve.  1  thinV  I  had  better  ooine  to 
tlio  i^neral  para|traphi  of  the  rejMirl,  which,  ob  a  uiattur  of  (act, 
1  think  1  have  already  exhauated.     The  third  nnd  fourili  (tara. 

Srapbiaay;  "  The  DirMtont  are  gU J  to  any  that  theit  eJoctrioal 
ttuiK*  bu^eea  is  proaperinK  The  anouat  r«oai*«d  aa  royalty 
(roni  those  who  hold Ucenaea  forinanufaiOliulnRlioldeTaandaoakota 
for  iaoeDdeeoMt  lamp*  iaaatiafoctorT.  nnd  la  hkely  lolDoroaaoyear 
by  yew."  I  have  ffono  ifarou){b  the  fame  ntory  in  rather  mere 
word!  in  what  I  have  told  you— about  why  w'e  entered  u|joii 
munfacturinn.  and  that  this  1*  »  growing  Meet,  and  one  having 
the  i(real  advanta4ie  of  beinK  pTaieotedl>y  patenta  for  a  Kood 
niunber  o(  yoara,  Notv  I  come  to  pomgrapl)  6,  which  in  very  brief 
worda  reoorda  what  in  theearlieTdayao(t)ieCom[iany  would  lul^o 
been  a  iioaitit<e  calamity  to  u>,  and.  oven  in  these  day«,  whan  we 
b*ve  felt  our  lootinK,  end  j^ot  cbu  buainent  upon  eonielhinL*  like  a 
aound  ba«i»,  is  ataU  c  very  aerioua  kw,  and  that  If  the  ileolh  of  our 
vid  friend  Mr.  Layland,  which  waa  aiaioat  awful  in  it«  niddunneaa. 
Tliia  loss  erc«t«d  a  raoanoy,  and  we  thouKhl  tbnt.  1ookin)f  at  the 
poaition  which  llajor  Flood  ["BKe  hod  held  in  the  Com|Hiny  for  a 
Sood  many  yearn,  and  that  he.  Tike  aomc  of  the  tnft  ol  ua,  waa  not 
gottinjc  younger  o»  time  went  on,  ho  might  very  pro[iorlT  be 
roUovod  of  some  o(  the  hoiraoHnit  dotaiU  ol  the  bualnem  which  It 
l)«d  beCA  hia  tot  to  attend  to  a*  Nioretary,  and  (lut  upon  the  Board 
In  place  of  Mr.  Leylaad.  Aocordtnaly,  weelected  him  aa  depnty- 
obainnan,  and  I  hope  yon  will  confirm  the  judgnieiit  of  the  atep 
wo  have  taken.  A»  (xt  the  bdanoe-eheel,  the  Ricurw,  in  oo  far  a> 
Uie  capital  ii  conowned,  are  exactly  where  they  were  in  the  pre- 
vjona  nccouQla— we  have  not  inoroaaeil  the  capital.  Then  there  are 
eundry  credit  halunoea  which  Bhow  that  we  owe  £16,4(13,  and  oKninat 
that  Item  may  be  eet  dobtorn  on  tbc  other  aide,  wbieh  amount  to 
£3D,80S,  and,  a«  theae  ore  all  good,  vou  «an  aoo  that  wo  are  idl 
light  there.  Neit  we  come  to  Ibo  balanoe  biouKlit  (tctn  the  protlt 
•nd  luM  account,  £7<1.810.  IBs.  Td.,  from  whkch  1*  deducted  interim 
dividend  at  the  rate  of  6*.  3d.  per  share  on  the  A  shares,  jC3  paid. 
8*.  fld.  jier  abiue  on  the  fully-iiaid  shares  allotted  to  the  Ediaon 
Electric  LlKht  Company,  Lnnitvd,  aiid  7s.  Sd.  per  aharo  on  the 
fallyiiold  khoTM  allollod  Ui  the  Swan  Unitwl  Electric  Light  (Jam- 
pony.  Limited,  paid  on  February  2i.  1692.  tunouatlng  twether 
0>i3i,-^].  \hv.  lid.,  and  laavinc  a  balance  of  £4«,r>39.  o*.  Hd.  On 
the  other  aide  of  the  account  ii  the  old  item  brought  forward  year 
Mftor  y««r,  ahowinK  whole  the  money  has  Kone  Ic,  Tbid  jfJUiOSS 
reprteenta  the  coala  of  patent*,  (foodwill,  prelimloary  outlay, 
loss  on  working,  etc,  aa  mtalnst  £375.000  u(  A  capital.  Then 
OOtue  the  assets:  FiimIv,  ^13.0(Xi  in  ib«  Maaobcetor  EdJaon- 
SwaD  ComjMny,  Limited,  whiob  ikivi  no  dividend  at  preeent,  I 
do  no«  know  whether  it  ia  within  the  bounds  of  possibility  that 
Uiut  ciraiiiaay  uitl  pny  a  dividi^nd  on  thoir  dofeircd  shares.  If 
they  do,  that  aasct  will  b«  vrurth  lomctbinK  ;  tf  not,  it  will  nut  be 
worth  mucbi    Then  come  (reohoUj   proiMCty,  i:30,4>)H,  and  plant 


sod  Uook  £ei.SiH.  With  reepoet  to  the  freehold  property,  we 
bought  a  can»i<l«rHble  acreaec  of  land  st  Ponder's  End,  with 
enormoua  buildiujr*  thereon,  lor  the  iiut|>ose  ol  a  factory.  That 
land  nnd  the  buitdingc  were  aold  to  iie  at  a  tnoment  of  great  de> 
predion,  and  under  circutnutances  whioli  made  tlie  bargun  for  as 
cxotodingly  Bdvantogoous.  The  plnut  and  vtook  represent  the 
two  Items  I  have  spoken  of.  lnin|ia  nnd  no  forth  in  hand,  and  the 
plant  and  machinery  which  we  out  of  capital  bought  to  make 
tliat  factory  a  going  oonoarn.  1  aupimae  I  mny  «ay  that  if  we 
had  to  start  afresh  and  find  land  in  h  jMuitlon  ua  lulvnntogeoua, 
Olid  put  npon  it  buildings  snd  plant  a»  cIGcicnt  as  we  hat-e 
got  now,  it  would  cost  a  great  deal  more  thati  these  two  autns 
represent,  from  which  I  drnw  the  infurenue  that  a*  long  as  this 
business  can  be  )>urauBd  we  have  n  factory  and  land  bought  very 
oconoinlcAlly,  with  a  capncity  for  production  which  is  very  iMge, 
(or  a  good  number  ol  years  aa  a  8<Mti)[  concern,  which  will  beef 
great  value  to  this  C^npany,  and  may  be  regarded  or.  a  very 
sound  asset.  OlBoe  furnilur*  is  put  at  tlie  moderate  figure  of 
£1*3.  7b.  Sd.  We  hare  writleu  down  Iratn  yoar  to  year  nearly 
the  capital  value  of  the  few  luxuries  wo  |>om*w  in  the  office. 
Debtora  1  hnvo  told  j-ou  about :  our  ini-eetmenC  in  consols  at  cost 
sl«nds  at  £'JU,<N)0.  and  the  coih  at  banker*  and  in  hand  is  £.10,719. 
Thai  Is  the  state  of  our  aooounte.  whioh  are  very  >i-nplo  :  and 
now,  subject  to  answering  any  qucetions,  I  will  move  "That 
the  iTfiortand  accouDte  for  the  year  eruled  Juno  30th,  ltt9'^  be 
received  and  tuloplod." 

Majer  need  FWg*  seconded  the  motion. 

Mr.  LeTTatsa  said  the  whole  history  ol  inventions  showed  that 
■  lutonteo  mailc  more  proGt  oftor  his  patent  righle  expired  than 
while  thoy  lasted.  The  reason  waa  that,  olthouKh  a  bundrod  cum- 
potitors  miubt  come  (orward.  a  hundred  men  thna  advertised  hia 

!;ood*,  and  lie  bod  oatablislied  lik  market  tor  their  aalc.  The  fear 
n  reiratd  to  thm  <'oini>any  seemed  to  be  tliat  aa  soon  as  their 
patents  axUred  their  proHte  were  going  to  disappear  ;  but  he  was 
strongly  of  opinion  that  that  waeootgolDglobetbe  case.  Klectrlc 
eiiglneem  told  him  that,  (or  eoma  year*  at  any  r*l«,  they  will  be 
afraid  to  apeoify  any  lamp  but  Ihe  Ediion  and  iiwan,  because  tlutb 
was  the  one  thoy  actually  know.  Another  argument  waa  that  they 
wore  going  to  have  Inro]*  introduced  from  other  counlriea,  whore 
labour  was  very  i^heiip ;  but  ho  believed  that  oven  in  Ihit  event 
they  would  avoid  »  loss,  inaiiinuch  as  their  relations  with  tlio  Swan 
Electric  I'ompftny  were  sucli  as  to  make  it  merely  gniniuK  money 
from  one  pouket  whioh  they  loet  from  anotlier.  Mr.  Lorraine 
alao  ruferred  to  the  Company's  getting  part  of  their  goods 
manufactured  in  Cermany. 

In  reply,  tho  Obairmsui  cicproaBed  a  belief  that  after  the  eiiiira- 
tion  of  their  imtcnt  LijihiA  in  tho  lomp,  there  would  be  such  an 
exjiansioii  of  the  busiiicM  that  the  profit  derivable  froui  the  lamp 
would  ramsl'i  In  the  hands  of  thorn  who  had  the  best  trodo-iaark 
anil  I^e  best  hold  npon  tlie  biudnew— sdvanteces  «hloh  tbolr 
Company  hod  been  aiming  at  eecuring.  If  they  n>und  h«reafl«f 
that  lamps  could  be  produoed  at  3d.  or  3d.  each  cheaper 
than  in  London,  owing  to  the  cost  o(  labour,  Lhey  were  ia 
a  ponition  to  get  them  at  their  own  factory  in  Ciennany, 
(or  the  Swan  United  Company  wouhl  be  delighted  to  lake 
an  order  from  this  Company  to  deliver  lamps  in  Londoa.  If 
tho  lAndon  Trades  Council  became  much  more  powerful  the 
rale  of  wages,  insteed  of  being  fixed  by  tlie  master,  would  bo 
decided  br  somebody  else  Alchongh  in  (,orniany  there  was  a 
great  deaf  of  lAlk  about  Sooialixin.  it  was  not  so  mueh  practieed 
there  oa  in  thii  country,  and  if  the  ('ouipauy  had  much  difficulty 
with  their  workmen  in  tho  future,  they  might  be  able  to  got  their 
lamiw  miide  more  cheaj>ly  in  Cennany.  That  showeil  the  [iro- 
prlcity  of  putting  their  two  coaches — tho  English  and  tboflcrman — 
togother. 

The  motion  wa*  then  unanimously  agn^d  to,  aitd  tht  resolution 
•leularing  the  dividends  was  also  oorrlM. 

Tho  retiring  IHreotore  bikI  auditor*  w«re  re-elected,  and  the 
piooeedingB  okwed  «ritb  a  vote  of  Ibaoks  to  the  Chnirman. 


NATIONAL  TELEPHONE  COUPANY. 

The  annual  general  irMOting  of  the  N'stlonal  Telephone  Com 
uny.  Limited,  was  hM  on  tho  14th  init.  at  C.stiiion-»trcet  Hotel, 
E.C.,  Mr.  Jsmee  8taat  Forbes  (the chairman)  presiding. 

The  BeeeetAry  (Mr.  Albert  Anna)  read  the  notice  convening  tho 
meetin);. 

The  dtolroua  uommunced  hia  cbenvabions  by  sympathetloslly 
alludinic  to  the  ton  the  ('ompany  had  anstatned  bv  the  almost 
trsg'ic  death  of  their  late  president,  Mr.  Leyland.  Literally  (the 
Chairman  onid)  Mr,  Leyluod  died  In  hamsM,  and  almost  his  last 
words  end  thoughta  were  of  the  offairsci  the  Company.  H«  went 
•traighb  from  tho  office,  where  he  laboured  ungmdginglv,  and  in 
10  minutoa  he  was  gons  Some  of  them  hod  the  mMaooholy  duty 
to  perform  o(  attending  his  f  uncrnl.  a.nd  they  came  awny  brmsing 
witlilhem  the  impresaion,  which  could  never  beoffscod.ol  tlicablTity, 
eiperience,  and  devotion  ho  had  displayed  during  very  trouble- 
eome  tlmeo,  and  under  very  great  reaponalbilillea.  RelerrlDg  to  the 
report,  ho  prococKled  to  say  tbnt  It  was  not  eo  bstl  «•  tt  looked. 
The  essence  of  It  wers  In  ihe  (list  three  ps^regrtiphs.  which  ahowed 
what  ihey  had  serned,  wlist  It  cost  to  earn  ft,  what  there  was  left, 
and  what  they  pvoposed  to  do  wilh  it.  Th»  income  accrued  in 
respect  of  the  buslnoas  ol  the  year  amounted  to  £463,741,  which 
was  £32.eno  more  than  in  the  corresponding  half-year.  Tlieir 
bueiness  was  a  peculiar  and.  in  somo  sense,  an  interoHting  one. 
Their  aubwiribora  uoid  In  advance,  and  they  also  paid  for  intervals 
of  time  not  limitea  by  a  particular  year.  A  man  n^lM,  fasa«a»j  «■ 
■ubsoriber  on  January  l.Wt  the  (lna«w^^  <j«**  «Tm&an  Kv^^^ 
and,  therefore,  althotMLVt  Viia'j  \wiii.  ii*  »*^0Macv\toMn»  ^s^  •»■"«' 
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for  12  moDthi,  obvionsljr  only  «  poitioh  <•!  i  hut  >ii1ii>ch|ilioii  could 
b*  KltHbuMd  10  the  bu*in«M  y«vr.  <.'uii«n|u«iitly,  tli^re  wai.  an 
liittnn»af  anaecuiDulBtlr«  kind, and  tli«re  wiwsii  il■cuIII•^  for  wliidi 
Ul*  wvvioe  titcl  bmo  i^iiwn  Jii  return,  which  moilo  llirarlual  iiicouiv 
of  theycivr,  Iii  (iieGr«tcoln[nc>n(thcnbfCrnM.oliii;n>iiDle.nLt.lie  foot 
ottlii*n>|iort,lheyi;K>«thcnccmcd  incomcof  the  buiiiieaiof  the  year. 
Tlin  rnniHla  or  ■ubiwfi|iUoiii' vhkli  hiul  l>ccn  rooelred  in  ndinncc 
■niountod  in  the  aicKreKKto  to  £'2.'U.'K)II,  which  had  boon  carFiocI 
loTwaid  to  tlio  ooxt  yonr,  Tlia  nharwiolder*  would  bo  able  to 
Esther  from  th«  itbcmei  of  M«ounu  whnc  ))ra^r«M  tind  bem 
mado  frvm  roar  lo  ft»,r,  Lho  ii»t  rotull,  and  tho  illvidmiil«  Thoy 
wouhl  *ee  tliAl,  OMioarrontly  wilh  tho  inoreose  in  tho  inconi«  of 
Uia  y«nr,  tliey  had  hiul  a  fODiiJerable  incMwe  in  expcoditurn.  and 
that  tlio  not  reienno  hnil  beeoma  charBcnble  in  respect  of  that 
iiicrouc  wilh  tho  poinidcmblo  auin  of  £m,000.  Tho  ilieroue  of 
£af2.&!2>f  upon  to  lart(o  a  Agaio  a*  £m,(NX)  did  not  w«ni  Loo 
brilliant.  It  wan,  In  fact,  onlv  7  p«r  cent  of  the  wholo  ;  bat  tliaro 
vero  ono  nr  twn  thlnv*  trhloh  hnci  to  bo  oonstdecod.  Tlioy  hod 
rabrrMi  In  paragraph  3  of  the  r«|ioTl  to  the  fact  that.  In  iintioi- 
Mtli>n  of  certain  ihiDn,iucli  aa  the  expiration  of  the  iNiti.>nl«.  they 
oMRied  the  time  had  arrlred  to  rclie^'o  Iho  aubBCtihora  of  some 
portion  of  the  rectalii.  Tho  year  under  (onow  was  tho  first 
complete  fear  in  whic^h  thOM  roiluctloni  cnmo  into  oporation.  If 
tho  tame  niimbor  of  tuhKrlbnro  that  oxl*t«d  at  tho  beginning 
of  tlu>  yoar  had  paid  tho  old  rate  tliulnt>  the  whole  of  tho 
la«t  year,  they  vouli)  have  nililed  k'^5.W0  more  to  the  income.  Of 
oour»o,  that  w«f>  only  iu  rospwt  uf  tho  nnmbur  of  RUbvorlben'  who 
were  041  (heir  booka  at  the  beginninitef  tho  year  ended  April  3(1 
iMt.  In  the  iBierim,  of  ooane,  they  faed  obtained  a  contiidemble 
aomber  of  new  nlbn^riber» ;  but  he  vna  not  eBlimating  enytbing 
in  reejKct  of  the  nov  rahnoriboni,  who  all  came  on  at  the  new  rale. 
But  a  OMUon  of  £AA,400  to  their  Mubacrlbem  w^  of  courM,  a 
■orlou*  inatlor.  They  mlrht  hAVe  retained  the  old  mibMrlbern  at 
the  old  rat* :  but  nrobnblv  they  would  not  have  extended  thedr 
bualoeia,  and  toi|;Dt  not  nai-e  made  that  ad«-ano«  in  the  public 
OOftftdeaoe  wktob  they  had  done.  However,  they  were  pretty  eure 
to  have  retained  ■  1ari;er  income,  although  it  wn*  a  v\fe  thing  to 
tweede  to  the  redaction.  Ii  mii.H  ba  borne  in  mind,  in  judging 
the  progro**  of  tlie  ycnr  from  that  |>c>int  of  view,  iliat  that  lar^e 
■am  d(  money  hod  been  returnnd.  to  lo  tgwak,  to  tho  pockets  oC 
tho  ■iib*crlben> :  and  an  a  ^ood  luaiiyof  theni  were  under  contracts 
for  nucceodltii!  yran.  It  wa*  «  very  i>ub»(antla)  gift  for  them. 
Welt,  ili4:r«  were  eoine  other  thinic"  t°  '>e  oonetdered,  in 
virtue  of  Iheir  patenta.  Up  to  the  time  of  their  eipiratioa  thoy 
were  eotitled  to  receive  from  aubudiary  eompaniee  a  royalty.  On 
the  item  of  royalty  there  hod  been  a  lou  of  £2,000.  Bceidec  that, 
thcv  Hold  n  number  of  Imttrumontii.  and  when  they  wore  patented 
Inatmrnont*  tliev  |[ot  a  bli(icer  price :  but  now  thoy  w^ire  ojion  they 
Kot  lf«>.  I)y  that  they  bad  made  a  Iom  of  £1.ikKi.  There  was 
another  ilotn  which  abu  ahowed  a  lo«e,  end  thut  wmi  tho  bnhince 
brought  (or H'anl.  In  the  preoedinj;  year  it  wa*  £ll,"(M)i  but  in 
the  year  tiaat  thev  were  dralini;  with  it  wac  only  £o,000,  eud  there- 
(ore  there  waa  a  diminution  ol  £6,000.  On  that  scuru,  therefore, 
no  lev  >  eum  than  £03.300  woa  to  bo  nccountod  for  in  the  thruo 
w»]r«  In  had  referred  to.  The}-  had  aomc  lulvantofjcn.  They  were 
riiaieJioldcni  in  one  or  more  xubiiidlary  eompanie)'.  and  tho  divi- 
dendifrom  tlu-in  iu  the  year  under  roTWW  «iooeded  by  £i.l<)U  tho 
dl*idmd>  iivm  thi- urne  aouree  In  the  procedlnv  year;  and  Lhny  were 
iit«ofiiiiunFki<T  eni>u)ch  to  have  more  nub  nt  their  banherH'Imni  tinie 
to  ttmo,  H(iil  ilieir  intere*!  nouount  benefitted  by  about  £1,000.  Ue 
•illnauitl  that  i(  tliny  liad  nut  rtrilucal  tho  rontala,  £05,000  wuuM 
hove  been  addol  to  tlie  increiue  of  income  Wilh  regard  lo  the 
working,'  eipelMoa,  tbey  bed  Inerenaod  by  C36.7DS :  thorororo  the 
oipenKM  hM  InereMod  and  the  reoeipta  diminialied.  Why  hod 
thoio  (Tiponaea  inereoaod  in  thai  ratio!  First  of  all.  their  income, 
nntwithalitndinK  the  drawbacka  he  had  msntlonod,  inoroaieil 
tXi.tt^  ;  then  the  number  of  new  aabarrlber*  had  incrtMUod. 
When  thoy  comiwrwl  the  inot«aee  in  the  number  of  aubeoribere 
with  the  MoreaiMoteipeneee,  they  would  Hod  that  the  inorease  in 
the  former  ww  9^  |ier  cent  and  the  increuae  in  the  Utter  IS  per 
cent.  ;  thereforv  the  expenae*  bad  ooly  kept  pace  with  the  inoroo^o 
in  the  number  of  ■eWrlbere,  and  acaroely  that.  There  was 
nnothor  Ihinjr  whkh  told  airainal  them  :  they  |«id  royaltioa  ujxin 
the  K'OM  Inconno.  and  not  the  net,  and,  therMore.  all  tho  tiiduo* 
tiona  which  v«ro  called  lor  by  the  pabllc  mm*  out  of  that  ptotlt. 
Thoy  hod,  tborvtore,  a  lex*  net  Inoome  than  tbey  had  lout  yiwr. 
Out  of  the  divlelble  baUnc«,  after  proiidiiifc  tor  interest  on  debun- 
tore  stock,  an  Interim  ditidond  of  6  per  cent,  per  annum  for  the 
lint  hali<yaar  hod  already  been  |nid  on  ibe  tint  and  aeeond  prefer- 
enoe  •hares,  and  S  per  oent.  per  annum  on  the  ordinary-  aharoi. 
The  Board  would  twomaiecid  th«  inymcnt  of  a  further  dividend 
for  ttHi  hurt  half  yosr  at  the  rale  of  U  per  cent,  per  annum  on  the 
lint  and  aooond  prplewice*  and  T  per  oent.  on  the  ordinary  aliarea, 
laabliitf  A  |Mr  rent,  (or  the  year.  Tbe  dlvldenda.  therwler*.  rs' 
OMlned  the  aune,  but  iIm  belanee  oarrM  ferwaH  had  dlminiahed. 
The  Board  inuioml  to  tnoaler  lo  the  r««err«  Bccounl  £10,000, 
whicli.  oitii  il.l'JT  i4aced  to  reeerro  during  the  year  from 
(■tumiuru  aoouunt.  nould  brins  up  the  amount  of  the  roiervo  to 
£IM,ll:f7.  Tbaro  were  two  nothoda  of  j^tCiaK  a  profit :  one  waa 
looklw  (grward  and  the  etlier  •ticking  faat.  which  cncnurneed 
dIauiiMBCtlea  and  oonipetltktn  about  charm,  whtch  tl>o  punlii! 
Iirllevnl  irera  tmmoderate.  Tbey  had  emargM  frocn  protecti.jn  ami 
wore  in  the  nam  healthy  stuieefiber*  of  lr«e  ttade,  and  they  hail 
to  t*ks  oan),  net  only  that  their  aervioe  wan  made  as  efTcotite  as 
(hilt  and  noney  l^aul■l  ninke  it,  but  tliat  the  «lHU(e  lor  (he  aerrice 
WH  w  tModerate  in  r«Uttaa  to  Ita  lalwe  thAt  ciMUnen  should  not 
be  l«aD|i*ed  bv  cotnimtltor*  who  were  alwaya  tvady  to  bid  for 
ba>d»e>ai  al  r«bio«i  rates.  What  they  had  done  was  to  prevent 
the  iwnriUbty  ol  OHnpatlUQa,  and  the  result  anwered  to  them  (o 
be  M(  Mily  MKbly  satlWaototy  aa  r«KMded  um  partloulw  year, 


but  t«ry  eaooutnging  ae  regarded  the  future,  becaaee  20  per  ewt 
increnee  in  the  number  of  eubicrtbctB  waa  aot  an  inoonaldanM* 
ini-ieose.  Thui.  r«ally  ana  theoaunceof  the  wbolo  of  tJk»afloo<iM>- 
Kelvrrint;   lo  the   rjiplinl  nccount,  ho  said  thoy  would  see  thai 
duH),ftll  hwt  lieeii  o^|>endeil  during  thoyenr  oo  oaafUuetiom  al 
encUnngr-  trunk  and  prifsta  line*.     A  pn^ior  analyals  of  all  thtv 
on^ountfl  de|iendod  upon  a  factor.      Their  bualseea  wmm,  Imwvvv, 
auch  a  cliun([onbla  one  that  it  won   a  dilDoult   mMMl   to  daMmtH 
npon    a    factor.     Tho    Dicoctora    bod    exercieed    their    bntlM  a 
good    deal    upon    the    iiuestion    a(    the    factor     bv     which    to 
measure    the    value   of    tho    aerrlco,  and    they     ha(i     tjiken  tha 
liiiee  for  that  pur{KMe,  becauM  to  tuhe  the  mibi^rlbor*  wouM  Ml 
do-    The  number  of  linea  durini;  the  year  hod  i  net  tamed  by  39  w 
oentL,  while  tho  exjienFcs  hod  inornaseil  by  18  per  oent.,  eMtjwf 
the  linoc  with  the  coul  of  tho  trunks.     The  ooet  of  tbe  tnatallMfap 
of  thoao  line*  woa  £220,000.  Thoy  coold  oot  meot  those  omtifBtiM. 
which  wciro  aiiart  from  revenue  and  maintenance,  witbont  nJaq| 
monoy.  and  darln|;  tho  period  they  hod  rsiaod  a  considorkblo SMK 
The  cnlU  ufion  the  <i  |<or  cent,  preference  atock  bad  been  paid  ufk 
and  re|ir«tent«d  £30,000.     They   had  twuod  a    snoatl   beJanoe  rf 
ordinnry  «tock,  amounting  to   £5,000,  n>nd  tbey  bad  inorMteed  the 
debenture  debt  by  a  oonsiderablo  sum,     faragraph  8  of  ti>e  cepMt 
o[)enecl  a  very  I  in  porUuit  question,  nnd  had  thrown  upon  tbe  Besfd 
a    most   sorioue    responsibility.      The  Comtinoy    wore    naivecMl 
licensee— that    was    to    aay,    they     had    tho     priritoice    withi* 
the    whole    United    Kinirdom    of    laying    down    linos,    ojieaiBC 
oxcha>i|;e»,  filing;  their    own    rates,  and  conducting    thoir   beat 
noM   ill    their   own    (aablon.      That    waa    a     iralioy     initiated 
by    a    man    who    had    con*idet«ble  olalma  to     (itat«Binattalii|»— 
namely,     Mr.    Fnwcctl,   when    be    waa    Poetmaator-Genm^  k 
oontreat  with  tbo  (larlicr  (xilicy,  winch  was  lo  limit  tholr  UenaM 
and  powers.     Tho^'  had  Kono  on  for  aeveral  ye*ra  spendinn  iWi 
money  and  in(?urrint;  naka  u|>aii  the  faith  ol  that  oonltwot.      Ilan 
waf>  one  blotnlah  in  tho  matMr,  and  clmt  was  tb»t  it   was  all  (• 
sutKBrttnce,  without  any  legal  «Utua  or  power*.     TItat  bad  reaalu' 
io  this  atate  of  thinga— Ihab  tlie  telephone  in    England  had  oat 
advanced  in  relative  user  or  perfootion  nt  all  in  tho  aome  dwiesat 
in  other  eountrief.  where  tho  condition)  wore  difTorent.     1(  ihtf 
hnd  logul  powor?  to  do  nil  the  thlnga  which  muat  be  <lone  la  otdM 
to  make  an  etficient  service,  tJiey  would  bavtt  done   it  lonf  f'. 
but  they  were  not  in  that  position.     For  several   aeeeioos  they  aal 
been  knocking  i>i  tlie  door  of  Parlkaoient  to  auk  tfaom  to  W  lit 
Comiuuiydu  what  the  aiibtcriberaandpubliewerecotnjdainiMM 
theydidnot  da— give  sn  efHoieut  sen-ieeaitdextondLbolrfaiiauaK 
but  the  I'oet  OHioe  would  not  Ivt  Ibemin,  The  Poet-  OAoa  boagUs 
monopoly  of  tetefnaphs  at  a  pHoo  which  made  then  v«tv  ttaca* 
fortabic,  end  tho  policy  of  tho  Poat  Office  in  rospoct  to  ItiliphlM^ 
until  Intolv,  appeared  to  bo  to  leave  tbom  to  Bt4^ggle  ne  beat  iMf 
could  In  the  proMCQtion  of  their  buainoM,  but  by  no  tMusmat  io  Wp 
them,     lie  did  not  complain  of  tho  Post  OfBoe.      Tbey  bad  a  ba* 
neea  purehoHtd  at  an  enormous  pric«,  at  the  risk  of  tho  tmiffujtt- 
not  nt  theri*k  of  theahareholdor— and  they  wer«  tMund  to|a«tMt 
their    ri<veiiue.     Purinu  last  yeer  the  Poel    Offloe    treiMtntlM 
BU.000,000  Ivleijrams,  which  cost  I  ho  public  inmrifhlini  iiliuiueiJikM 
Oil.  each,   whereas  thin  I'utnpany  tmnamittod   Itlit.ijOO.wft  ofM 
eommunicationi    iki  lo  apoalc,  ut  a  price  apprOKintatinc  **  IK 
osoh.     The  averuKc  number  of  wotds  in   thoHo   comtnaaMBlMa 
meant   not    I'i  words,    but  40  or  M.     Tlie  Company  breofU  ■ 
Hill    In    IhlH    sasalon  demandinjE   Parliament'*    nttwitiaii  le  tlM 
inaiiur,    nnd    it    brought    the    (luestloii    to    a     beed,     wilh  Ihi 
result   that  the  liovernmeiit  determined    upon     >    jwlioy.    11* 
policy  roverwl.  (o  *ome  extent,  the  |>oli<iy  of  Mr.  FawoeU — IkM 
woa  to  nay.  the  oompany  or  the  liconnee  was  to  bo  entitled.  W  M«t 
to  bo  detcitminciJ  by  tho  Covottiinont,  to  narr}'  on  tho  tjMalwMi  <d 
eicliango,   but  could  not  hrook  tho  bounds  oxoepl  throwh  lis 
(lovornmcnl  1  natni  men  tall  ty :  thei^'raro,  a  mna    living  tnuedia 
could  not  c^ommunicnU)  outside    a   |«rtiRuIar   arok    witboet  Ihi 
(lovernmenl  coii»ent.  They  kni^w  what  that  nifauiiit  Mree  wi^  tW 
they  did  not  know  what  it  waa  going  to  be.    The  Timem  j  Hhiria 
expounded  the  [ralicy,  which  was  very  ourioiie.      "niis  ComfMf 
bejian   thin  butrineee.   and    hod   to  take  all   tho  risks  of   lU  to 
perfectioDB  as  a  now  diacH»*ory,  and  all  the  riaikM  of  a|>plyif<  n. 
without  lognl  |»wora.     All  this  WM  to  be  wiped   out,  and  lis} 
wore  Io  ga  bock  now  to  a  limited  area-     Of  ooerae,  tbey  bwl  (■•  * 
very  valuable  connoctlon  In   their  trunk   wires,    wblc^  sati^ 
the    mennii    of    iuMrcommunicittlon,    and    the     prap)»itiae   n* 
that    they   ahoulil  i-iirren<tur  that  inlercomnuaioation,  Md  kie' 
it   over   to   the  S(nt«.     In    virtue  of  that  aurrander    thoy    MP 
lo  he  luft  in  the  arras,  uiid  to   have  oerlMit  pFivi)a|M«  lor  Ittm  i 
BubEcHberti.     They  might  tranamit  weaaagea  by    telepboiMM  t' 
forwarded  by  celogrnpii :  they  itil)(ht  call  a  flnTanmwKt  m 
lodeliver  their  lelejifiono  moaaaee.     Thare  war*  eevvral 
no  doubt,  of  great  convonionoe  and  of  mme  valim,  but  tlw 
tors  oniuiderS  that  that  alenu  was  not  eijuivalent   lo  roty  __. 
The  surrender  of  their  trunk  lines  deprived  Ibem  ol  JuM  tl*"] 
advantages  which  Ihi-  Trvnaury  miaule  declared  to  be  a  oiMWift  I 
if  left  io  the  hands  of  a  pri\-ato  company.     Tbe  tvl^isplTaMv^ 
telephone  might  bo  mode  ono  tohclpthoothor,  bnt  Um  pteMriHBj 
of  tJie  Governmonl  wua  a  hatl>and-ha1f  moaaur*.      It  nniiiJIiMfcd  j 
a    thing    which    miKht    be    made  simple  i    It    brtMigbt  Ab^I 
a  dual  control ;  it  would  not  fadUlAte  either  protapUMda  <r  ria-  J 
plicity,  and  ho  was  not  sure  that  it  wouM  ptotnote  iiiaiinwj  'I 
t4>luphouy.     The  proper  thing  for  the  (lovemanent  lo  do  W  <■  1 
ocipiire  the  teluiihonee;  but  they  did  not  do  that.     The 
boldere  would,  tdereJoie,  nee  what  a  d«l»cai«  and  dilBeell  ■■ 
thoy  wore  in.     They  mitfht  now  a^^roo  with   tbe   Pe«*  OR 
■urronder  thetr  present  oonoeaaion,   which  M<re    IJwBi  >Btt«i*l  ' 
uower  OS  hu   oa  they  could  ckorcwo  it,  ead    Ifaey  MlRht  eM^  ' 
llmlt«d  luwor* ;  bat  tliey  did,  in  foul,  pat  tboini«lvea  mitre  or  laa  '■ 
into  lh«  haode  of  the  Post  Ollioe.    It  waa  inie  that  Uiey  bmImI  J 
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ii|;roe :  but  then  tbe  I'oet  Oflioe  •rould  hj  :  "  II  yau  da  not  a(>ree 
wo  will  jTonioic  |ieo[jle  wiiijurill  sffNO,  uid  wo  will  niroid  iHem 
the  mciins  of  Uunk  communicAtion  from  ona  ond  of  tlie  kingdom 
to  tliG  other,  nnd  then  thair  oompatition  witli  you  will  be  a  vecy 
oovy  one,"  The  pcultian  of  the  Comtwiiy  wm  Mrinurir  Inlluanofa 
by  tlinl  nnn*ld«rnl.ion,  and  lh«y  lind  mwleuptWr  mlnAn  thai  (hey 
uu^ht  to  iif-rei?  with  the  i"*)*!  Otiico,  bcoausc  ar  thu  liocnwe*  of  clir 
['uHt:  Offii'H  ihtiir  r«lnl,ioD>  were  to  iiitimiitu  nnd  to  ile|>«ii'lunl  u|>on 
Ihcm  in  tnnny  way*  that  mere  ;)i'iidon»  nnd  loyally  would  inx*olv« 
their  dointt  cvorythinjt  they  crauld  lo  ninko  lJih>  policy  taccocd  ; 
but,  of  couiTo.  thny  wanted  to  know  whut  llie  oonaidorntlon  wan 
to  be.  Tho  •urrwidor  of  th«  trunk  wlron,  which  «■•«  n 
i>nf  i/uif  non,  moHnt  «oina  Important  eoiim[l«nttioii«.  »iid  llio 
«(|ulvalont  offerod  in  the  TrSMiiry  minuto  would  not  ntiitj  them 
ii|>oii  the  theory  ol  tAkio);  the  mere  omt  of  Ibc  trunk  wjrw,  and 
«urrenderui|{  their  future  monoy-o»min((  vnluo.  Tho  whole  Ihinfc 
depended  upon  the  Company  K»LtTn)i  fair  tmm*.  and  the 
IMroetor*  wore  now  in  nOtfOtUUon  with  tho  Pott  Offloo-  Ko 
oitraomoDt  with  tho  Po#t  OfRoo  would  be  Mltted  without  boliiK 
■ubmittod  to  the  abArvholdcm.  becauiw  he  thought  it  would 
bo  unfair  to  tlirow  upon  thu  DirMTtora  ao  immenM  a  reeponei' 
blUlry  lur  to  determine  the  whole  future  ot  the  (.'omiiuix  upon 
nil  uuruoinerit.  the  rwult  of  which  no  mnn  could  kinoluiely 
and  uloarly  piodjot.  Deolinf;  with  tho  ninth  ))ariL(rmiih  ol  the 
report,  be  pointed  oat  that  Mr.  Ceorfiv  Fmnklin.  of  Shtiificld,  had 
boon  oloct«d  a  director,  and  that  Mr.  William  E.  I.,  t^alno  had 
been  nppotnted  gonnnl  manecor.  In  coiiolutlon,  lio  moved  : 
"  That  the  report  and  accounu  M  received  and  adopted,  and  that 
dividend*  bo  paid  [or  tbe  halt  year  eniled  April  30  laet,  at  the  rate 
of  0  nor  eont.  per  annum,  leu  income  tu,  en  the  amounte  paid  up 
on  the  flrat  and  aooond  preference  (harea,  and  at  the  mte  of  T  [wr 
cent,  per  annum,  lea*  inoome  tax,  on  the  amounla  paid  up  on  the 
ordinary  xhatoe,  makini;,  with  the  interim  dividona  nlrendy  paid 
on  Kui^h  •Imreri.  6  t>er  <«nt.  for  bho  yoar  ondod  April  30  loat. 

Colonel  R.  Xayiurord  JaekaoB  Bocondod  the  rmalntioo,  which, 
utter  nome  dincuimcn,  waa  put  and  carried  unanlmnuily. 

Tho  rotiriiiK  Diroocor*  and  Auditor*  wore  re  elected. 

At  the  coQcluiilon  of  the  meotinft,  the  CbiUjmaB  KtAled  that  tho 
Board  propoaed  10  iieue,  t«  the  amount  oj  Cl.'KVi.rinrp.  Speroont. 

greforenee  atoek,  lor  the  purno*e  of  takinj;  over  the  Western 
ountiee  and  South  Walea  Telephone  Com  piuiy,  nnd  it  wun  pro- 
poeed  to  aJtooat*  the  atoek  pro  tata  to  the  (hareholdoOi.  He  mndo 
tlist  statement  in  order  to  OMWlAin  tho  view*  of  tho  ihanihaldcrii 
en  tha  i|ue«tioii,  aod  whether  they  wore  dlaposed  to  take  nvcv  th« 
etock. 
Mr.  ralthfuti  BOKB  thought  tbn  pmpo«al  a  vury  roaMneble  one. 
A  t  etc  of  tlionk*  wiu  thou  irlroii  to  the  Chainnan  and  Board, 
and  tho  procoDdinifii  lentilnntm. 


SHEFFIELD    TELEPHONE    EXCHANGE     AND     ELECTRIC 
LIGHT  COMPANY,  LIMITED. 

Tho  third  ordinary  (fenentl  meeting  of  ll>iii<'ompany  wa>  held  on 
Monday,  at  Shellield.  The  eum  of  CTt>5  n-u  added  to  tho  ronervo 
fund,  unil  a  dividend  at  the  rate  of  ,1  jicr  conl.  per  annum  wm 
(U<clHre<)  upon  the  ordinary  ■hareti. 

At  u  auMequeat  extmotilinarT  Koneral  meetlns  it  vaa  decided 
to  n»oniitruet  the  Company  under  tliotltloof  the  Sheffield  RIeotrio 
Light  and  Powor  Company,  Limited.  haHn{(  for  it«  objeot  tjie 
explni'ncinn  and  d«i-olopment  u(  thu  parliamentary  powera 
recently  granted  lo  the  Company  for  the  electric  li)cb''>'>g  of  a 
oompufaory  area  in  tho  uenbre  of  the  town,  and  nlao  the  applioation 
of  xlocCrluity  to  commercial  retguitonicnla  nnerally,  and  reapeot- 
Imt  which  there  is  a  largely  incmuiuir  demand.  The  IHreeton 
piw}o«e  to  Day  off  all  the  inofercntial  ihareholdera,  with  IntorMt 
to  date,  and  to  reduce  to  nonio  extent  the  capital  of  the  Company. 
Buoli  ooiirra  beinp  rendered  jioHible  by  the  aale  of  the  Company'* 
telephone  oxclinnge. 


MANCHESTER  EDISON-SWAN  COMPANY.  LIMITED. 

The  annual  mcetinif  of  thi»  Conijiany  wax  held  on  Monday  nt 
ttie  Victoiiu  Hotol.  Mnnchnter,  Mr,  V.  K.  ArmilAffe.  chairman  of 
the  Ccmpany.  priolitiiiif. 

In  tho  Ulrectont'  annual  report,  which  wob  nubmltiod.  it  wa* 
etatcd  that  the  net  profit  for  the  year,  including  lout  yAii'i- 
balance,  amounted  to  £9,830.  1>.  lOd  Out  of  ihl*  It  wa*  iir\>|>0Mid 
to  pay  a  dividend  at  Ihe  rate  of  5  per  rent,  per  antmiii,  wliich  will 
•beoib  £1.000.  to  carry  £1.000  to  rcMrre  fund,  and  to  ourry 
forward  a  bilaticc  of  ViW.  I>.  It)d. 

Un  (he  motion  of  the  Chalrmaa,  i-acondoil  by  Mr.  W.  P.  Jamoa 
Tawoaa,  the  report  wax  adopted,  and  the  dividend  recommonded 
tJiercin  wu  declared  )AAyable. 

Mr.  Armitaice  wan  re*electe(l  a  director  of  the  Company,  and 
thank*  were  acootiled  to  the  Ilircctora  for  their  tenr'iixr. 


ELECTRICAL  POWEB  STORAGE  COMPANY. 

rite  Uilrd  ordinary  venetal  meeting  ot  the  Electrical  Powor 
traee  Coropaoy,  Limited,  waa  held  on  Wedneaday,  at  4,  (Iroal 
Wincfaetterairoet,  E.C. 

■tr,  J,  I,  CeurtaBay.  in  movinK  the  Bdo|itioii  o(  the  rc|K>rt,  *aid 
that  ihe  dividend  of  6  per  cent,  had  bom  earned  bv  the  Moouilaty 
battery  manofncturinK  buainoia  at  Mill  Wall  durlnv  the  I'i 
notithii    tbaK   bad    elapaed    aince    the    Company    tooE    it   oret 


from  the  Electric  ConatrnMlon  C^orporatlon.  A  gnUfyins  !■■ 
creaat  ot  busineH  hod  taken  plnce  In  that  dmo.  and  tbe 
financial  |)oiiition  of  the  <.'umjiaiiy  wa«  a  strong  ono.  thero  belnj; 
a  balance  of  nearly  XlO.iHM)  nt  the  tinnkere,  nnd  cmrrent  aocounia 
due  to  tho  Cooifiaay  of  upwurdt  of  £11.000.  on  avaintt  about  half 
that  mm  owinz  by  tlio  Com|>any.  The  only  Rold  medal  presented 
at  the  Rlcictnml  EiihlbiTion  for  *ceondaty  haUorie*  woa  awarded 
to  the  Company,  and  wa<  proof  of  tho  oioellMica  of  thcdr  product*. 
A  further  development  of  the  for«l||[n  butdiHiaa,  which  had  been 
hindered  by  romiwtttora.  waa  now  aiitioipatod. 

Sir  Oaalel  Cooper  xrconde;!  the  motion,  which  waa  cerrled. 

Tho  retiring  IHrectom  und  Auditor*  Were  re-elooted. 


COMPANIES'  REPORTS. 


EASTERN  TELEGRAPH  COMPANY. 

Keiwrt  ot  tho  Directors  for  the  luUf-yenr  endod  Maroli  :{1,  18It% 
to  be  preeented  to  the  fortieth  half  yunrly  otdinaiy  )c«tieral  meet^ 
ing,  to  beheld  at  Wiuolieater  HouHe.  50,  Old  Broad-etreet,  liondon. 
to-day. 

The  Dircoton  aubmit  tho  account*  and  baUnccohoet  for  the 
■ii  month*  ended  March  31.  1S92.  Tho  revenue  for  tbe  period 
amountod  to  £3S-2.;2UT.  1 1*.  4d..  from  whieh  aio  dofluctod  IKU.fia) 
13a.  for  tho  onlinary  ex|ion*M.  and  £ri;i,ri).'>,  ^  Id.  for«x|><indlture 
rolatEnfc  to  ropoir*  and  renewal*  of  oabloa,  *!«.,  durtnn  the  haU- 
yenr.  .Vfier  nrovtdlna;  t3,VJ0.  IT*.  Bd.  tor  inoome  tax.  there 
remains  a  balanoe  ot  £3111.900.  ISa.  Sd.,  (o  whieli  ie  added 
Cj1,SO0,  T».  Id.,  brouyihl  from  the  prooedinK  halfyear,  uiakinjj  a 
total  available  balanoe  of  CiTT.IlO.  !&k  lOl.  From  thi*  amount 
there  have  been  paid  . 

£        a. 

Intereit  on  debenture*  and  dobonturo  atock   ^,'274  13 

Dividend  on  preference  ■liarca 'Sl,ili    2 

.\n  Interim  dividend  of  14  Mor  cent,  on  tho  ordinary 

■haree ......v. » 60.000    0 

£ftS,748  15 

Loavlng  a  bnknce  of  £1Tfl,661.  7*.  7d.,  from  which  CW.OUi  hu 
been  carried  to  tjonerol  roaorvo.  TIio  Ulrocloni  now  recommend 
tho  doclarntion  of  a  Anal  dii  Idoiid  for  the  year  ended  3l*t  March, 
1NU2,  of  2*.  tld  (ler  thare  and  a  bonu*  of  .ta.  per  share,  amouniinK 
to^tlier  lo  £ll<\000,  both  (Myable  on  the  S!q<I  instant,  free  ol 
in«Mn«  lax.  and  makiog,  with  tho  three  prsvSou*  puymente  on 
aceount,  a  total  diatribulton  of  ISa  per  *hnre.  or  13}  [xir  cent,  for 
the  year  on  Uie  ordinary  nhaioa.  The  balance  of  CBiil.  Ta.  7d. 
«hown  at  the  foot  ot  the  revenue  account  i*  prouoied  to  bo  narriod 
forward  to  tho  noit  half-yntr.  Tho  revenue  iiictudo*  £32.701.  19*. 
dixldnnda  and  bonu*  (or  the  half.)  oar  u|ion  the  ComjianyV  invest. 
■noiit*  in  the  Raatern  and  SoutJt  African,  the  Itliuik  Si«.  the  I  'ireol 
Spaniah.and  the  African  Direct  Telecrajih  (.'om|ianiu».  The  uliaro. 
holdeie  having  at  tbe  last  general  meeting  approved  the  priniripla 
of  eetablishinR  a  sIaO'  penaion  fund,  yuur  l>irecconi  hare  hod  tiie 
iletaila  worked  out  by  experienoed  aoiuariea.  and  neoheuo  viU  bo 
nubmilted  lo  the  moettnK  far  dealing  with  the  matter,  loKctlier 
with  a  formal  reaolatlan  empowering  ^e  Directorw  to  carry  out 
tho  neCDSMry  arrangomonie. 


NEW  COMPANIES  REGISTERED. 


Kleeuieal  Cenpany,  tdmlted.  —  IteKistereH  by  Michaef 
AbtahomB.  Hatie.  ami  Co..  S.  Old  .tewry.  E.C,.  with  a  capital  of 
£15,000  in  £5  nharet  Object  1  lo  acquire  the  underlMclng  of 
Key*'  EloeCric  ('oropany,  LiiniMd,  In  aooordanco  with  an  agree- 
ment oxpmwied  to  bo  made  between  tbat  campaDy  of  the  one  p»rt 
and  this  Company  of  tho  other  part,  and  to  carry  on  anil  etiend 
the  aaiiie  in  ail  II*  branchee.  There  shall  not  be  uhs  than  two  nur 
more  than  live  Direolor*;  The  firit  are  Mo«r«.  Fraiit  and  Felix 
Deuteoh.  QualUioatien  not  apectlied.  Remunetution,  10  percent 
of  the  net  profite  araiiable  for  dividend. 

J.  C.  RoweU.  t4mlte4.  -ItogUterod  by  Dteioon  and  Co.,  4,  Bt. 
Uury.uxo,  wilh  a  capital  of  £2^.1X10  In  £A  aliarm  Object:  to 
Bcc{uiro  tho  buaineaw  a*  olocrtrlcal  oiiuineer,  now  cnrried  on  at 
Now  Dock,  i.lnnolly,  and  'J4.  Queori  Viclorin  irlreet.  V..C.,  by 
J.  C- llowetl.  and  to  develop  and  uiteml  the  iiaino,  Tlioio  (hall 
not  bo  lent  ihun  three  nor  more  than  teren  Director*,  Tho  flrat 
am  ■}.  C.  Huwull  and  W.  M  Meridith.  (Qualification  nnt  (pooilled. 
Kcniun-'ratiun.  J.  C.  Howell.  t^SIJO:  W.  M.  Mciidith,  i::l00.  to  bo 
railed  £50  jwr  annum  up  lo  t'W)l>. 

Tbsatre  Ceeirteal  aad  Speolalitiea  Pradnotlon  CompAOjr, 
UmlM4. -' Re((>*tecnd  by  llnald  and  Sana,  2ti\,  I.eico*(iir-aquare, 
Vi'.V.,  with  a  capital  of  iCi.OOO  In  £1  sharoo.  Obji'ct :  la  ivoipiire 
Uic  builneiw  of  Mesani.  (Iretton,  Madicen.  and  HnJil.  of  'J8i(, 
Ldceater.aiiuare,  and  to  carry  on  the  bnainees  of  oal«rei«  lor  public 
amiuemente  in  all  it«  bmnchM.     Table  A  appllea. 

Le««Bt  an4  Bowman.  Llmlcad.  -  l{s(,-ut«red  by  FruMr  mu) 
Chrintian.  I.  Finabury  circu*.  E  ('..  with  a  capital  of  £2,000  In  fl 
■harea.  Object :  to  carry  into  olfoct  two  aereenienU  exprsMod  to 
bo  mode  botwonn  V.  li.  I,«roni  and  J.  >T.  Bowman,  and  botweca 
T.  W.  and  A.  J.  Holllntfton.  of  the  first  part,  am)  thia  Company  of 
tho  otlior  |iart,  fur  the  actjuititlon  of  tho  itodertakini;  of  oluci<vn«i 
engineers  now  ourrivd  on  by  V.  O.  Leroni  end,  i.  S.  Vmwuajiv  *k> 
Dow,  and  to  develop  and  «xl«DA>X>»«bniA.    t*«»***^is»*-''™>^*"* 
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Ihaa  tbrM  MT  BOn  tli«n  fire  IMr«ot<in.  Tli«  lUat  ar«  A.  J.  Mid 
T.  W.  HalltaRtMi  ^-  '^  Uronl.  "iJ  •<■  •>.  Bowidbd.  (lualMOK- 
tioo,  £50.     RamuMrMlon  doI  ii|iaclil«L 


» 


BUSINESS  NOTES, 


BI*etrio  Alph«b*Ue  llcnkla.— A  ajndtonl*  haa  bnen  formed  lo 
•rork  ftlr.  K«lwiiyV  electric  r-igtiulit. 

WaaUm  kad  BradllKB  TaUcrsph  Oompaay.— Tharec«t|it«  (or 
the  week  ondoii  July  H  were  t'i.S.IB. 

WMt  India  uid  Paoama  TelCKfapli  Company.  —The  raoeiptfi 
(or  111*  bairtnniitli  oikM  .Inly  I^  irero  £'J.<Kl],  nyuinut  £1  973, 

India  Bubbar,  (hitia  Porolia,  and  T«loKraph  Worka.— An 
inMriin  ijiviileiid  of  IOk.  )i*r  »har«  linri  boon  ilcoluin)  by  Ihe 
T)ireototii, 

at.  Jamoa'a  and  Pall  Mall  Klootrla  U^ht  CompaBy.  — TllK 
Dir«ctdi*  acnouna:  n  hnlf  t'oaily  intDtim  diitribulion  nl  the  raM 
o(  fl  jmr  conl.  jer  innuui. 

Cltj  aatf  Sonih  London  Ballwar.— Tli*  r«OMpt<  (or  Iho  wook 
ending  July  17  ««ro  £'M,  iit,-aln»C  £489  (or  Iho  Mino  |iorlod  of  liifB 
yBttr,  or  aii  inoreiwe  o(  £77. 

Dlreet  17>lt*d  Stataa  Cabla  Connwny-TliB  Dir«oMn>  of  this 
ConiiMuiy  fnwiiuiiifind  i>  finni  dividonti  o(  3b.  6d.  per  nhare.  tux 
(reo,  invnMn  on  *nd  nfl«[  ItOlli  Invl..  raakinfl,  with  the  inMrim 
llivldoiinn  HlKudy  |uiit.  .IJ  )i<)i'  •'■^iil.  for  thn  ycni  ondoil  .tunc  30, 
carryiiii;  (orwHiif  £3,73y. 

Ill*«trl«  C«ntTaot«r*,  —  M*wr*,  Bvan*,  SUwart,  Palmer,  and 
Co.  fa&VD  tAkcM  iirvmuiw  at  47.  i'sriint>)'>>it(««it.  opposite  tlio  St. 
JiutMa'ii  kii-t  i'ttll  Mall  Company'^  new  Btntiun.  »»  eleotric  ll^hl 
ongincera  mid  mninotori.  They  ha*e  alnuuly  cnrried  out  iteveral 
bumincH  inilAllutioQi  in  the  Wntcnd. 

Lnndan-Paiia  TalaphMM.— A  call  otBcc  hu  been  opened,  in 
OOoltMtton  with  the  I«ndon-l'«ri*  toloiiliono,  M  the  W«t  Strand 
T«l«gT»pb  OfBo*,  Chnrlni;  Craiw.  The  ollico  will  lio  0|>vn  Any  and 
nifiht,  and  t)i»  oharifo  (or  (vipplionic  oomniunlontion  with  Pari*  i# 
Hn.  for  B  twnvcnuilion  of  three  minutee 

Analo-Amerleao  TaloBmpti  OoBpaaj,— The  U[ rector*  of  thte 
Coinpuny  hnvc  <lo::Urei:l  an  iiitotim  dividend  (or  the  quarter  ended 
June  m  of  1;^  Od.  per  cent,  on  the  ordionry  ntock.  and  2S>.  per 
oaol.  on  the  preforrod  irtock,  low  income  Uii.  jinjabto  on  July  NO 
to  tha  ilocli holdnm  roifliiUirod  on  the  book*  on  .July  II.  1MK3. 

Orenpton  aad  Co. — The  report  oj  Cromiitoii  and  Co. ,  I.linitod, 
for  the  ye^r  *tidlciK  .lltrl  Miu«h  Imc,  statM  that  the  net  jiroilCK 
atnuunt  '.o  £lfi,06S.  The  ))[rectoi«  prapo«e  diridenda  of  in.  M. 
per  ahare  on  the  prvference  aluirea,  nnd  in.  4d.  per  ahare  on  the 
ordinary  iharoa,  both  (or  the  half-)«ar :  they  alao  prapow  placing 
XI,0O(J  lo  the  roAorvc  fund. 

Olobe  Telegraph  and  TmM The  ro[X)rt  of  the  DireiMora  for 

the  yenrumlcl  .Inly  I S  thown  that  the  net  rvvenue  of  the  Comjinny. 
after  il  ml  nut  ion  of  ci[ienK»,  amount*  to  £\92,2i3,  and  makcK. 
with  the  balonno  nf  £I.^7»  brought  foruard,  a  total  of  i:iU4.t'.*U. 
l^rom  thin  umount  there  ba>  boon  diatrlbutoil  th*  mm  of  £l.^;t.i).'i7 
En  interim  dividtmU,  IcattnK  an  available  bolanoe  o(  JC6I,IM)I.  Tho 
l>ifeot«t«  loeoinmend  the  paiyTnonto(  a  Uual  dividend  (or  ihv  yciir 
o(  .tit.  per  Khar«  on  the  pr«(«renci«  eharM  und  Sa.  9<l.  |Wr  nhnrir  'm 
the  ortlirmry  nliHroi.  niakini;.  with  the  former  itiatributiun?.  a  tiitnl 
divJileiMl  fur  tlie  j-ear  of  (T  per  oent.,  ■««  income  tai,  u|>an  the 
p(«fMWM«  and  41  per  <mi(.  net  (atfainm  Si  jiei  oont.  for  the  pre 
Mdlng  year)  B pan  Iho  ordinary  ■!»»«■.  und  riirivlnic  (nrward  a 
baloneoof  £91Vf. 

Bbnare'a  Frenoh  Patent  Oopvor  Depoiltlnj(  Oonapany.  —The 
lUrecUpri  invito applicationii  (nr  anlMUaoI  Sn,.*}!)!)  ucrjiotaBl  10  por 
cent,  ]tfv(e(onc«  aharceof  C2  each,  entitled  In  addition  to  A  [lorecnt. 
(auUne  Ift  par  oont.)  oat  o(  the  «urplu>  proHU  aftar  the  ordinary 
■hana  nave  reoalved   lA  |iar  i-vnl.     The  H)  |<ar  CML  lnt«r«nt  1* 

fnamnUed  (or  the  llret  year  by  lvlmor«'»  Fonicn  and  Colonial 
aWnt  CoppM'  Depoeitinfc  Company,  IjiniUd.  The  shareii, 
with  the  I3.S60  alrcadv  allotted  and  the  Sfl.ViO  r«Berv«d 
tor  (Myinii  oB  exiating  debcntarw,  wilt  iwmpleto  the  60,0(H) 
■bare*  autfcotiaed  by  the  aharoholdorv  at  the  g»nernl 
iDMting.  Tbe  report  oS  M.  Bvcrttan,  the  Kencral  manager, 
primted  to  that  noetlnc.  ihowed  Uxat  the  eetimated  roetiue 
whl^  would  be  available  for  the  payment  d  the  10  |«r  cecil. 
minfmutn  dividend  of>  tbe  100,000  praferenoe  ufaarw  (of  which  the 
■hare*  now  ofltgred  (or  •obeorfption  form  part)  waa  £114.S4C  per 
annom  when  the  «nlire  plant  ta  erected:  the  unnual  amount 
required  (or  the  10  per  cent,  dividend  ia  only  C20,0U0  jicr  annum. 
To  pay  tho  further  5  per  oont.  after  the  ordinory  aharea  have 
received  1&  per  oenl.  vould  itfjuite  only  XKI.INMi,  whoroaa, 
oooordiuy  to  a  caleulaUon  contalDod  In  the  proa iicctUK.  £114.340 
wmM  NmalB  avaUabl*  lor  that  purpeee.  The  errdinary  ahnre 
owiul  ol  tbe  Company  ti  £300.000.  divUad  Into  100,0(10  ikutf  of 
esf  eub,  all  Bllelt«d. 


PBO VISIONAL  PATENTS.  1892, 


:lrtv  H. 
IJMIl.  Imprereanenta    in  eleotioiaainetie  apparaina  fer  con' 
trelUn*   eloetrto  U^t    and  power    alrenlMi       Sydney 


uidit 
>,  Seve 


iSTOO. 
1273 1. 

12735. 
127.17. 

127  4:i. 

rJ7:i9. 

12007. 
liSIN. 

128HS. 

isooe. 

12077. 
I. ■MB. 

1.1U72. 
IMm. 


Bwduny 


A  new  er  improved  appanUna  ear  eaurrylas  ••"  aonTeylac 

telegrapb  er  leleplioBO  wire*  ever  boua>oa  or  Iwilhtlatl 
|>jiv).i  WillmKi  I'tnka,  :ti>,  Sowlond,  Northaiii|rton. 
Improromenta  In  electrelyUe  oxtmeMon  oT  itaa 
SieiiiBni.  Ilroa.  and  Co.,  Limited,  2S,  Soutli«»p(*o- 
boildiuifa.  Chnnoory-Iane.  London.  (MOMra.  StemeM  imI 
Halake,  Germany.) 

InpreremenU  U  aupparta  (ttr  MUcntpb  luialiWI 
joliti  (.'rik|,  fuHor  luid  GootKo  Fultor,  •*3,  ChaooBiJ-laaa, 
LorKlon, 

Imprevcnieata  la  olootrloal  avIteHaa    and  Ine 
lampAoldera.     Tlionuu    Jonnor    and    fimrKO 
WilkM,  77,  Chancery -lone,  London, 

.l.'i-v  12. 

Bleoirlo  BlitaaltlnK  apparaina.  ITRrbort  Jolio  AKM- 
.VJ,  Chiinoffv  '"HO.  l.»ndL.n.  (Thi?  Hundnrd  Electric  Sap*. 
r.>mjiii'iy,  IliilHd  Swtca.)  iComplolO  *|iorifiontioo  I 
Imprevemonta  In  or  ralaUnc  lo  olcotrio  raUwan 
eapeelally  liiaae  In  wiileli  oDderKroand  oendnlta  in 
uaod  and  In  roUlDK-atoek  (or  tl)«  aamo-  Witli^ 
Hiiilii""  ThomtB-i.n,  II,  Ixn-d-alree*..  I.iv«r(>iKil.  (.Vrtharfl 
IlivKi'iii^ui  mill  Hurry  l>.  Riotbtman  Uriit«d  Slatw.) 
Improvers  en  ta  In  apparatua  for  r«snlMla(  Ika  an  » 
•leetrie  arc  lunpa  .\l(rnd  Willinm  Monoy  nnd  Dert«rt 
Nii-e.  -^U  Sijiil.linniiiU.ii  liiiildinitf.  Chanc«ry-I»ne,  LsadW 
Imptovementa  In  oobdtUta  ler  alaetrla  t«Uwayn.  M* 
Kd*jiitl  K»'*i)»-.l«(:k«cm,  45,  Holborn- viaduct.  Lonte 
(Charloa  Dibble  Comatock  nuoatU,  United  Staboa.)  (Cw 
picio  ipevilicnCion.) 

Jui.v   13. 
ImproremaaU    In    oleetrtoal    rosnlaaklnt     darvtaM  f 
etoeka.     Luduig  von  Orth  and    Kmll  UreaUiaer,  .tO,  ItUi 
Holbam,  London.     (Complete  «i>»ciftcaitton.  1 

.](J,T   14, 

ImprovaueDU  In  and  relatlnx  to  "  ro««a  "  or  eleearMI 
eonneoUoni  for  the  eelllnKB  of  kntliUna  or  i 

WiUmm  MiiMiii  lliiiiif"*  iind  .lohn  SmitTi    Huteblai^l 

-Iri.V  l.'i, 
Imprsvemeaia  In  (ho  oleetrolrtlo  prodnotlov  el  • 
BOda  or  oanatlo  potaab.     Choilea  Antltony  Burgh«'k%  | 
Fountain  8trot'^,  Maiichoaler. 

Improvamenta  In  Uie  method  o(  atad    monaa  M 
bntlss  eleoUto  enrrcnla.      (iiabvrt    Kll(•|^   TOt 
atteot.  Muiichwlvr, 

.fiTLV   IS. 
Improvcmenta   In  oonpllsc  and  fixing     slaaa  inMi  H 
BJntulBlBR  oleoIrlowlroB.    1>an  H>I>i>«Ip  undSidoerSal" 
Wli(|M'i.i.'.  Umiiili^y. 

Improvcmoata  In  portable  electric  l^miM  and  Miif 
fnaos  for  aame.  KilhnijHorth  Willinin  )l(.>d);e*.  «,  ■^■•IH 
i>imit.,  Clinnppry  Inno.  London 

ImpTOTOmonta  ratallii«  lo  tbo  ol<«tri«  ta«Ktlnc  of  paO"I 
and  oUiar  rnraaoea  and  eaaterloU  ttaarsTov,  I'eidlM^ 
>  on  1 'dolphin go r.  Is.  liiii-kin;;h:im  -liocL,  Stnuul,  Lan'A 


HPBMJII'IUATIONS  PUBLISHED. 

IHHl. 
4-l'.'H,  Telophonlo  apparatna     Beniietl.     iSecond  edbU*.  i 

ISiMI. 
ni-Ji>    TolapbonUi   apparatu.      Kin^'xbury.       (WeMem  UmM 
Compnnyl-      iSncnnd  edition.) 

I  Kill, 

I'J.|I8.  Tel ophom lo reoal vera,     Marr. 

l-i-'rX.V  sieotrlo  awtleboa.     Mouton.     (Swan.) 

I4i>0.'<.  Taleptienio  tranamlttora,     Marr. 

1I3MI.  Convertlni  elootrla  oorrsnia      RurtOH. 
(irill.  Uaotrle  acoumnlator.     Sc-hmalhaui. 

{Mj;i.  Kloclrlo    Blsnalllni    npparatua       Litico        (Th«    BhM* 
Si'diOi  Sell  ice  toMi|inny.) 


COMPANIES-  STOCK  AND  SHABU  UST. 

Ki 


Verria  Walker,  190.  Seveni-raad,  CardilL 


Bmah  Co • 

-  PreC    

India  Rubbei,  Gntu  Perelia  k  TaUgnfili  Ocl     .  ... 

HOUBD-tO-lloUH       

Uatropolilan  Electrii;  Suiiplf    ' 

London  Electric  Supply    

Swan  Unltad    ,., • • 

St.  Jamea'    .,...•:.!,; 

Kationol  Telaiihon* 

Eleotric  Ccmilncrtion 

Wtatniinilfr  Kl«clrl« .„,. ,...,.,.. 

Uvarpool  KUelrie  Supply    .,  I 
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Hiuil«y. — At  Ui«  monthly  mwting  oE  tb«  Haoley  Toirn 
Council  tut  week,  the  borotigb  surveyor  was  inBtriict«d  to 
prepare  a  report  on  tlio«o  tender*  for  electric  lighting 
vibich  utilise  a  Bit«  on  the  canal  vide  for  the  central 
ItenMUting  station,  and  to  obtain  from  tbe  different  firms 
tendering  (or  tbe  stroet  arc  lighting  in  the  above  claaa  such 
explaDabiooa  and  |>ricM  a*  would  enable  them  to  be  [lUccd 
on  on  equal  footing. 

Holbeaob. — At  a  special  mooting  of  the  Holboach 
(Lincoinshire)  Local  Board  U*t  week,  the  <iucstion  of  stroet 
IfghtJng  was  considered.  The  tender  for  gas  lighting  was 
40  and  for  electric  lighting  80  per  cent,  more  than  oil.  The 
tender  for  oil-Liro})s  was  aoce]>te(l,  though  the  inhabiunts 
bad  petitioned  in  favour  of  gas.  The  streets  used  to  be 
lighted  by  gas  until  a  dispute  arose  with  tbe  gaa  company 
in  eonseciuence  of  the  high  charges  mado. 

Motors. — Mr.  Keeley  i>  out  of  it,  Another  comprc- 
henaivc  inventor,  Mr.  S.  H.  Woods,  of  Minneapolis,  ban, 
we  are  toI<l,  arisen :  ho  has  invented  a  motor  that  ia 
"  dteaper  than  steaEo,  electricity,  or  any  other  power  at 
pneSDl  in  un."  Of  course  the  invention  ia  (as  yet)  secret, 
bat  invecton  are  invited  to  send  up  their  dollars  at  once. 
Energy  ia  to  be  taken  from  tho  blue  sky  by  Mr. 
Woods,  and  mills,  elevators,  cars,  and  railwaya  are  to  be 
driven  I 

Cardiff  and  Swansea.— Tlie  South  JVaUs  News  com- 
plains that  nothing  yet  is  being  done  in  the  principal  towns 
of  South  Vi'alee  to  introduce  the  electric  light.  It  suggests 
jniblic  spirite<l  policy  by  the  local  authoritioii,  and  the  con- 
sultation of  Prof.  Kennedy  or  Prof.  Hopkinson,  or  other 
consulting  engineers  unconnected  with  any  particular 
system,  ujmii  whose  recommondation  it  is  time  to  take 
action.  "  We  have  waited, ■"  »ay«  the  New,  "  already  too 
long  for  tho  adoption  of  electricity  in  South  Wales. 

Cork. — Said  tho  chairman  of  tho  Standing  Conunittee 
of  tho  Cork  Town  Council  last  week  :  "  The  sooner  wo  get 
electric  light  into  the  city  tbe  better  for  ourselves,  and  get 
rid  of  tbe  gas  company."  Mr.  Oiltman  said  tbe  gas  com- 
pany intended  to  ask  the  Corporation  at  the  next  meeting 
of  the  Council  to  consider  their  intention  to  ask  the  Boaix! 
of  Trade  for  authority  to  supply  electrical  energy.  The 
ehaiiman  ho]>od  ^\9iy  mcmbor  of  the  Council  would  reject 
it,  and  that  Uie  Corporation  would  tako  ovor  tbe  ligbting 
tlMnMlvee, 

CUoaro.— The  Weatinghouse  generators  for  tbe  93,000 
16«.p,  kmpH  at  tbe  World's  Pair  arc  to  be  "  the  largest  in 
tbe  world."  One  of  tbe  dynamos  will  supply  20,000,  and 
most  of  the  otbera  10,000  each.  Several  Indian  princes, 
with  tbeir  netiDnos,  have  decided  to  visit  tho  Chicago 
exhibition.  Two  of  the  original  guns  used  on  Cohinibus's 
flagship  bare  been  secnred,  and  will  be  exhibited.  It  is 
hoped  that  tbe  original  apparatn*  fittol  by  Sir  William 
Tluxooaon  at  Valencia  to  transmit  the  rint  Atlantic  cable 
HHMige  will  be  sent  from  England  to  the  exhibition. 

■laotrio  Bnlluye  Lanterns. — A  novel  experiment 
baa  been  tried  this  week,  we  learn,  by  the  I..ondon  police 
fore«  in  tho  snbatitntion  of  small  electric  lamps  for  tbe 
ordinary  oil  bullseye  lantern,  The  new  venture  has  proved 
highly  satisfactory.  Tbe  electric  lamp  weighs  41b ,  and  is 
guaranteed  to  giro  a  continuous  light  for  seven  hours.  Tbe 
tramway  companies  are  aUo  taking  tho  matter  up  with 
mneh  interest,  with  a  %-iew  of  permanently  adopting  elec- 
tricity (or  lighting.  Foailbly  the  solution  of  train  lighting 
will  be  rather  by  tbeee  atarage  lampe  instead  of  the  dynamo 
fittings  on  tbe  tnun. 

Xilfhthoiu*  Commanleatioo— Tbe  Royal  Commis- 
sion   on    elccirical    commtinicAtion    with    lightbouMs  and 
JighUhi|)«  net  again  on  Thursday  last  week,  the  Earl  of 


Mount-Ed  gen  mbe  presiding.  After  considering  the  pn- 
posed  methods  of  establishing  eommunication  by  telegtapk 
with  lightbouaoB  and  lightships  on  the  Scotch  coast,  the 
Commiisionors  nrrangod  to  go  in  tbe  autumn  on  a  tour  (d^ 
inspection.  Tbid  will  commence  in  the  latter  half 
August  at  the  Goodwin  Sands  and  tho  mouth  of 
ThamoG.  Visits  will  also  be  paid  to  Cromer,  the 
Channel,  and  the  Scilly  blea. 

Crystal  Palace.^Ttio  report  of  tbe  directon  of  tlw' 
Crystal  PaUee  Company  shows  an  increase  loat  baU-ytir 
of  £5,735  in  receipts,  and  £3,645  in  expenditure,  attiilMt- 
able  to  tbo  electrical  exhibition.  It  is  a  mattor  for  regnt 
that  it  did  not  prove  more  attractive.  NotwitbGtandia| 
the  miles  of  cables  and  the  high  pressuro  in  many  taw 
employed,  there  has  not  been  from  first  to  laal  tho  waallea 
indication  of  lire.  This  maybe  attributed,  we  thinly  to 
the  great  care  given  by  Mr.  ileaphy  to  tho  arrangementi. 
Tbe  oxtia  £600  paid,  it  will  bo  rcmomborod,  for  inaonaei^ 
was  thus  clear  gain  to  the  companies. 

Eickemerer-Field  Motors. — M.  UudoU  Eidcenejw 
was  born  in  1831  i<i  Bavaria,  being  odiirated  at  tlie  Pslj- 
techiiic  Institute  of  Darmstadt.  He  and  Mr.  OsteifiU 
started  a  works  in  Vonkers  before  tbe  Oiril  War,  hot  kt 
ha^  since  allied  himself  to  Mr.  Stephen  D.  Field,  a  nepb<* 
of  Cyrus  Field.  The  two  have  boon  very  aetiroinihe- 
trica)  inventions,  Mr.  Eickemeyer  claiming  early  w«ck  b 
the  alternating-motor  field.  He  has  Other  good  tbiap  ii 
store,  but  his  latest  success  is  the  Yonkera  electric  tsifsv- 
the  cars  being  fitted  with  single  gearloss  motors  (tf  30  kp„ 
which  run  with  great  satiafaction. 

Woldlner  Rails.— The  electric  welding  of  stml  nil- 
way  1*3)18,  as  a  substitute  for  fishplates,  baa  boon  the  labjicl 
of  exporiment  in  engineering  sho[)S  in  America  (or  soai 
time  back.  The  process  is  said  to  be  entirely  suceeaht 
It  is  found  i>os8ibie  to  weld  by  electricity  two  pieces  ^ 
steel  of  '2^  square  inches  section,  and  there(ore  a  solid  ai 
four  or  five  miles  long  can  bo  pro<lnce<l  if  required  A> 
interesting  point  to  notice  is  that  tbe  teats  are  also  nil  I* 
prove  that  the  necessity  of  joints  to  provide  for  cootrKtiM 
and  expansion  is  not  so  apparent  as  engineers  ban  np 
posed,  though  tbe  data  upon  which  suoh  a  result  is  busl 
arc  not  given. 

Telephone  v.  Tramway. — The  action  belweeo  Ik 

National  Telephone  Company  and  the  Leeds  Eleetriol 
Tramway  Company  (Mr.  Gtaff  Baker)  baa,  wo  fancy,  g«u 
too  far  to  be  stopped  by  an  impartial  enquiry  by  tk 
Chamber  of  Commerce.  It  is  to  be  ho|>ed  that  a  gosi, 
sound  precedent  will  be  established  one  way  or  tbe  otbft 
The  ([uestion  has  gone  through  all  the  stages  in  Anoria 
atid  on  tbo  Continent)  where  the  Courts  have  decided  thtf 
the  streets  being  built  for  carriages  to  run  U[>on,  the  tTa» 
ways  hive  the  right  to  use  the  earth  return  if  they  doini 
nnd  so  have  tho  telepbone  companle* — if  tlioy  like  lo  deal 
and  find  they  can. 

Chlswiok- — Tbe  Chiswick  Local  Board  obtained  MM 
time  ago  \i9  provisional  order  under  the  Electric  Ligfclhf 
Acts.  Absolutely  ignorant  of  its  %-alue,  they  now  profOM 
to  transfer  tbeir  powers  to  Messrs.  Bourne  and  Orsnl  lor 
£600  in  cash.  But  that  is  not  all.  They  propose  to  \mm 
those  gentlemen  a  mngniGcent  site  for  a  station  for  £1  fK 
annum.  Natutnlly,  those  of  the  inbabltanta  who  bie* 
anything  about  electricity  are  much  dissatiafied,  aad(t«p 
are  being  taken  to  memorialise  the  Board  of  Trade  Ip 
refuse  He  sanction  to  the  arrangement.  The  tscus  of  Ih* 
Chiswick  Electric  Lighting  Company,  Limited,  k  likely, 
tberefore,  to  be  poBtjioned  for  tbe  present. 

The  Tivolt  Transmission. — A  oorreipondeat  of  tm 

of  the  Italian  papers  gives    to   tntereating    aeoonnt  el 


bii  trocent  vUil  to  Tivoli,  where  the  iruismiedon  of  etec- 
tmity  from  that  town  to  itonie  bu  now  beau  iiiaujnmted. 
In  the  li-arismisaion  of  tho  power  the  loas  is  verj'  small, 
being  reduced  to  20  jjor  oont,  in  all.  With  regard  to  tho 
dUtribution  of  energj,  it  has  been  proved  that  at  a  *m^l 
cost  this  can  be  increased  ao  aa  to  provide  Itome  with  elec- 
tric light,  not  only  (or  public  illumination,  but  also  for 
public  induGlriea.  The  nix  turbinea,  tho  motive  power  of 
tho  work,  repreaeiit  2.000  h.i>,,  and  are  pUcoil  at  tho  bwo 
of  an  onoi-mous  tower  of  masonry,  which  oonoeala  the 
cascade,  and  which  is  supported  bf  the  ancient  wall  that 
surrounda  tha  town. 

Japan.— As  ono  of  the  markets  of  the  world,  Japan 
offers  many  advaniagei.  For  one  reason  its  inhabitants 
arc  determined  to  projtrese  aiid  to  introduce  all  the  latest 
devtilopmonts  of  Western  civilisation.  The  progreas  made 
in  electrical  maitors  is  astonishing — the  Tokio  Eleclrieal 
Society  has,  we  are  told,  already  over  12,000  members. 
Tboie  are  now  l.OU  telegraph  otBces,  and  Tukio  numbers 
over  1,000  telephone  subscribera.  Tokio  and  Osaka  are 
connected  by  a  telephone  line,  350  miles  lone.  Two  olectiic 
railways,  12  and  17  miles  Ion;;  respectively,  are  under 
contemplation.  A  Japan  Society  has  recently  been  formed 
in  London,  and  we  notice  that  members  of  nume  electrical 
firms  are  joining— a  wisdom  of  the  serpent  that  commends 
itself  from  the  point  of  view  of  "  foreign  market*." 

Air  CondeDBor. — An  interesting  dejurlure  is  to  be 
made  in  the  Diindeo  central  station,  in  the  shape  of  the  use 
of  what  is  known  as  an  air  condenser  instead  of  a  water 
condenser.  The  exbaust  steam  is  led  along  a  scries  of 
|)ipo«,  the  outsidea  of  which  are  exposed  to  air,  and  further 
kept  cool  by  water  liickliii^  down  the  sides.  This  arrange- 
menl  must  not  be  confused  witJi  the  air  cooler  used  at  the 
St.  Pancras  iostallatioo,  in  which  the  hot  water  is  cooled 
by  exposure  to  the  winds  of  heaven  after  having  been 
condensed  by  the  ordinary  water-spray  condenser.  The 
engineers  to  the  Dundee  installation  are  Messrs.  Urquhart 
ftud  Small,  Westminster,  by  whose  advice  the  air  condensers 
are  being  adopted.  The  contract  for  the  pipes,  we  believe, 
has  not  yet  been  actually  decided  waiting  this  extension. 

Eleotrio  Looomotives. — "  It  has  yet  to  be  proved," 
says  the  K'ujinffr  in  an  article  on  eleotrio  locomotives,  "that 
it  i»  possible  to  make  an  electric  motor  which  will  comply 
with  all  the  muHifariotii!  conditions  inexorably  dictated  by 
the  exigencies  of  trafBc.  In  the  U  nited  States  nothing  of 
the  ?ort  has  yet  been  produced,  and  it  is  fair  to  assume 
that  they  know  as  much  at  the  other  side  of  the  Atlantic 
M  is  known  at  this  about  electricity.  Apparently  a  very 
wide  departure  from  existing  methods  and  principles  of 
constniction  may  bo  nootlod  to  secure  succour,  and  no  ono 
oan  say  tliat  the  field  of  invention  in  this  direction  is 
nearly  filled.  It  seems,  however,  to  be  almost  time  that 
someone  with  the  requisite  knowledge  and  ingenuity  set 
himself  in  earnest  to  the  work  of  designing  a  real  electrical 
locomotive." 

Electrto  Dalrr. — Mr.  Junes  Blytb,  nephew  of  the 
famous  breeder,  Mr.  Walter  Oilbey,  has  gone  in  for 
extiemc  advance  in  his  new  dairy  at  Blythwood,  whore 
eleotricity  is  used  as  rootivo  force.  Mr.  BIyth  and  his 
erehiteet  visited  all  the  beet  dairies  on  tho  Continent  and 
at  homo,  and  also  took  tho  best  advice  as  to  machinery 
and  titonsils.  The  result  is  a  half-timbered  Jacobean 
■truoture  of  red  brick  and  oak,  wjtb  a  Carrara  marble 
dairy  in  the  basement.  The  building  is  fitted  throughout 
with  electric  light,  and  all  the  motive  power  for  separators 
and  churns  is  supplied  by  electricity,  The  opening  was 
performod  on  Saturday  by  tho  Lady  Mayoress,  in  the 
prosenco  of  a  very  distinguitbed  company,  and  doubtless 
marks  the  beginn  ing  of  a  considerable  extension  of  scientific 


dairying  in  which  the  dainty  goddess  Electrt,  ei  in  lo  many 
other  fields,  will  play  ao  important  part. 

Waterford.— So  far  the  electric  tight  is  savcl  for 
Waterford.  A  motion  was  brought  forwanl  before  the 
Electric  Lighting  Committee  at  the  lost  meeting  to  tlie 
ofTeet  that  tho  lighting  should  be  banded  over  forthwith  to 
the  gas  com[iany.  On  tlie  strenuous  bringing  forward  by 
tho  Mayor  and  Alderman  Kyan  of  the  facts  that  the  jiro- 
visional  order,  which  hod  cost  X400,  would  be  lost,  and  that 
the  lightitig  by  electricity  now  saved  £\  a  tamp — a  total  ol 
another  £100  a  year— the  motion  was  succossfully  resisted, 
but  only  by  the  casting  vote  of  the  Mayor,  The  Corpo- 
ration have  only  just  saved  themselves  from  the  impu- 
tation of  unfairness  and  jobbery,  and  it  i«  to  be  hojied  that 
the  ipicstion  of  public  lighting  of  the  principal  streets  will 
now  be  put  on  a  jirojier  basis,  with  the  reversion  of  the 
plant  to  the  muniuipality  after  the  due  number  of  years. 

Electricity  In  CoUierios. — Tho  owners  of  the  Ash- 
ington  Colliery,  for  whom  McMrv.  Ernest  Scott  and  Moun- 
tain, Limited,  of  the  Close  Works,  Newcastio-on-Tyne, 
have  recently  supplied  an  installation  consisting  of  one  of 
their  Tynceomponnd-wmind  dynamos,  capable  of  running 
100  16  c.p.  incandescent  lamps,  together  with  lamps,  etc., 
which  bos  given  every  aatislajtion,  have  decided  to  extend 
their  installation,  and  have  placed  the  contract  for  the 
extension,  which  consists  of  a  400-light  dynamo  wttb  lamps 
and  fittings,  in  the  bands  of  the  tame  firm.  Messrs.  Scott 
and  Mountain  have  recently  completed  a  largo  electric 
light  installation  for  tho  Birtley  Iron  Comjiany,  comprising 
a  vertical  engine  and  Tyne  oompound-wound  dynamo  to 
run  300  16c.p  lamps.  We  understand  that  Messrs.  Ernest 
Scott  and  Mountain  are  making  a  speciality  of  electric 
]>uniping  and  transmission  of  power  installations  for  colliery 
purjKiaes.  They  have  recently  introduced  several  novelties, 
and  are  about  la  issue  a  now  catuloguo  illustrating  this 
kind  of  machinery. 

Pbonogrraph  Dynamo.— Although  the  phonograph  has 
been  objeuted  to  for  the  alleged  reason  of  its  being  a  toy 
merely,  and  because  the  listener  doee  not  hear  corrections 
until  after  the  sentence  has  boon  given,  yet  wo  notice  it  seems 
to  be  ooraing  into  use  in  business  otilces  in  New  York.  Mr. 
Erasmus  Winans  considers  it  "even  more  valuable  than  the 
typewriter."  It  is  used  in  the  ofTicoa  of  our  Now  York 
namesake,  and  is  said  to  be  "  always  reliable,"  even  at  300 
words  a  minute.  We  allude  to  this  instrument  because  of 
the  introduction  of  a  new  toy  dynamo  brought  out  by  the 
Eastern  Electric  Light  and  Storage  Battery  Com|uny,  of 
Lowell,  Mass.,  used  to  charge  the  two  storage  cells  for 
driving  the  phonograph.  These  dynamos  are  small  enough 
to  be  carried  in  a  satchel,  ami  can  bo  run  by  a  coixl  from 
any  convenient  engine  or  shaft  that  happens  to  be  going, 
and  give  15  amperes  for  charging.  The  cells  take  150 
ampere-hours,  and  a  gelatine  electrolyte  coll  is  now  being 
omployod.  Sucb  a  set  of  dynamo  and  cells  might  be  useful 
for  other  purposes — suck  as  mining  inspectors'  lamps. 

Niagara  Falle.— We  see  it  stated  that  Trof.  Unwin, 
of  the  Cily  Uuilds  College,  has  been  ofTercd  £5,000  a  year 
to  undertake  tho  duties  of  engineor-inchief  to  the  Niagara 
Falls  Company,  who  intend  shortly  lo  utilise  and  distribute 
half  a  million  borse^power.  The  company  seom  to  be  deter- 
mined to  have  tho  best  advice  obtainable.  Lord  Kelvin, 
Colonel  Turettini  (engineer  to  the  Ueneva  works),  Prof. 
Forbes,  lately  Mr.  Edison,  and  now,  if  it  bo  true,  Prof. 
Unwin,  have  been  invited  to  join  forces  with  Nature 
at  this  problem.  Mr.  Tcsla,  also,  is  on  bis  way 
back  to  the  States  to  do  his  quota  in  the  distribution 
problem,  aiul  Mi-.  Ferranti,  we  have  all  heard,  has  early  had 
u  hand  in  this  Btu|>enduoaB  undertaking,  whiah.  «wN»M*.-t 
has  a  fascination  entiM-j  iX*  «WI«l  \»  Mi:B»."»KVRt  -aMo^ 


Tbo  worln  at  tlw  Falli  m  progrening  npidly,  over 
100,000  bricka  heJitft  laid  jwr  daf  towards  ciom[>leting  tha 
iMiinel,  1^  milea  lonK,  which  ia  to  lead  the  water  (ron  above 
tbe  Fali«  to  Cbo  ttirbinuii  at  tbo  ra[i>ds.  Cbteago  majr  yot 
achieve  her  darling  wtsh,  and  leceive  powei  b;  wir«  from 
Nia)ruu. 

Weirbridffe. — A  jtublic  meetii);  wai  held  by  the  inhabi- 
tantfl  of  W«ybridgo  la«t  week  to  meet  Colonel  Murtindale 
and  ot^er  dJrActors  of  the  i<aiiii;,  Wharton,  and  Down 
Syndicate  with  roferaDoe  to  tbe  electric  lighting.  Colonel 
MartJndale  explained  that  tbay  bod  intended  to  go  on 
(|uietly  bulMing  u|>  a  bwineM,  but  that  the  Board  of 
Trade  haj  itist«t«d  on  certain  things  which  noc««itat«d 
biUTier  expendititro  than  tboy  could  undertake  alone. 
They  propoMd  to  take  payownt  for  the  present  plant 
at  coat  actually  exjwnded — £7,000 — in  aharos  of  a 
new  company ;  to  do  the  neceaury  work  in  putting 
wire*  ui>derf;rouiHl  for  a  fuither  £7,500,  half  in  cash 
and  half  in  shares,  the  Weybridge  Company  also  to 
pay  £1,500  ca«h  on  account  of  registration  and  oxponscx 
of  formation  and  cost  of  provisional  order.  It  wm  ulti- 
niately  reeolved  to  aak  the  following  geutlemon  to  act  as  a 
committee  to  meet  the  directors  of  tbo  syndicate  and 
discuss  matters :  Captains  Hawes  and  Bax,  and  Meisis. 
Veiity,  Benson,  Ward,  Youiig,  Vardy,  Palmer,  and  Dra. 
Sealy  and  Powell. 

Hlgh-Teaslon  Aooldents. — The  recent  rejiorts  of  the 
recovery  of  p.UioTiM  etnick  by  linbtniTig  after  two,  four,  or 
eight  boun'  treatment  for  aii{)J:iyxiation,  have  called  the 
attention  of  medical  men  to  this  queation.  Dr,  Lacassagiie, 
of  the  Facntti-  dc  Mixlecine  of  l^yons.  has  issued  a  immphlet, 
in  which  he  prays  all  who  have  bad  to  do  with  accidents 
to  human  life  from  bightensiou  currente  to  fill  in  full  par- 
ticulars to  bis  circular  of  questJoDs,  the  answers  being 
traatod  as  iirivate  when  desired.  The  iguettiona  deal  with 
part  of  body  touched,  potent4al,  earth  or  short  circuit, 
vhetber  rietim  dropiMd  or  was  pulled  oft,  senMtiotis,  treat- 
ment adopted,  whether  burnt,  difficulty  of  walking,  of 
breathing,  of  seeing,  headache,  sciatica,  etc,  as  results ; 
.tion,  effect  on  sle«i>,  etc.,  dynamo  »r  transformer 
int)  and  so  forth.  Copies  of  this  circular  can  bo 
ined,  and  for  the  sike  of  the  medical  faculty,  everyone 
ho  has  seen  or  experienced  such  an  uocident  aboiild 
indeavotir  to  611  in  the  piu-ticukrs.  Above  all,  thoy  should 
lEDMiber  that  careful  Ircattnont  for  arlilicial  respiration 
ly  movecnents  ol  arms,  hot  lUmieis,  jerking  the  tongue. 
should  be  persisted  in  for  hours,  and  will  probably  result 
fn  the  Having  of  life. 

'*01d  Amerioft."— Such  is  the  name  of  the  attraction 
that  rales  at  Manchester ;  in  other  words,  an  exhibition  is 
now  being  held  in  the  Botanical  CaHens  at  Manchester  at 
which  a  street  to  rejireMiit  Old  America  playa  a  coti' 
spiciUKia  parL  More  conspicuous  still  is  the  representation 
of  tbe  old  Kddystone  lighthouse,  removed  frou  the  Naval 
Exhibition.  The  ravolviiiK  beams  from  the  lighthouse 
tower  are  eagerly  sratched  in  and  around  Msnchester  as 
tbey  ever  were  in  Ixtndon.  Hie  grounds  and  buildings 
electrically  lighted,  the  work  being  in  the  hands  of 
.  Ijiomens.  Two  300-h.p  units  are  used  at 
a  BtBaUer  plant  being  used  in  the  daytime. 
Be  boilen  are  by  Oalloway ;  the  engines  are  the 
well-known  Willans  eeotral  valve,  and  the  dynamos 
and  all  the  lighting  appurtenances  are  by  Messrs. 
tSiiOiens.  At  a  viait  paid  to  the  installation  last 
ktitrday,  evtryibing  wu  found  in  apple-pie  order. 
Sieneiu  have  gained  a  great  repalation  for  excel- 
I  of  work,  aad  when  it  is  cxmiidersd  that  tho  whole  of 
tills  iDatallation  was  com)>leted  within  a  couple  of  months 
of  receiving  lb*  ofder,  groat  cndit  must  be  given  to  those 


tiott 

iexe<^ 


into  whoso  hands  the  duty  of  putting  up  tbo  inatallatioa 
was  placed. 

Electric  Light  In  Colleges  ^The  electric  light 
turtic'l  on  luat  week  to  ilit-dinifij^ball  in  Mxgdaleit  CollegSi 
in  the  presence  of  the  jwesident  of  tbe  college,  the  vice- 
president,  and  Mcbsi-s.  A.  X).  Oodley,  B.  M.  Miller,  0.  U 
Turner,  and  C.  0.  J.  Webb  (Fellows),  also  Mr.  A.  HaassS 
and  Mrs.  Hassell  (Christ  Church).  There  were  also  present 
Mr.  Selby-Bigge,  director,  and  Mr.  J.  If.  M.  Loan,  en^- 
neer  to  the  Oxford  Electric  Company.  The  ball  has  bece 
filled  with  76  lamps  o(  16  cp.  each  fixed  on  bnckst* 
arranged  round  the  hall,  six  lamps  on  wsch  braekcL 
Two  ornamental  Upright  bruckete  are  fixed  o«  lh« 
gallery,  with  a  cluster  of  a  down  lamps  on  each. 
which  have  a  very  pretty  eHoct.  The  efteet  waa  very 
brilliant,  and  the  president  and  all  the  college  uutboritici 
who  were  present  expressed  themselvee  highly  satisfied. 
Brasenoee  and  Hertford  Cf^legsa  are  being  fitted  with  Uis 
electric  light  throughout,  and  both  places  will  be  com[il<iad 
in  a  fbw  weeks.  Bnksenoae  will  have  lamps  amountingU 
an  equivalent  of  over  700  f-c.p.  lamps,  and  Hertford  sa 
equivalent  of  400.  Tho  Oxford  Company  are  about  to  la; 
a  conaidorably  larger  number  of  underground  mains  i 
different  stieeu  to  cope  with  the  demand  which  is 
for  the  light. 

Coventry  Tramways— Mr.  W.  E.  Graff  B*ker.  wbe 
baa  purchased  the  undertaking  of  the  Cavenuy  sad 
District  Tnimwayn  Company,  has  made  an  impwaat 
proposal  to  the  Coventry  City  Council.  AddrOMJig  (bi 
body  as  the  principal  local  authority  on  the  rooMtftbi 
tramways,  which  extend  from  Coventry  railway  sMIm  <• 
Bcdworlh — a  distance  of  about  six  miles — he  proposes  lU 
it  ahall,  with  the  concurrence  of  the  other  local  anthonliat 
purchase  the  entire  tramway  lines,  and  all  the  varion 
parliamentary  powers  in  connection  therewith.  Ht 
further  propoKOs  that  the  Council  shall  give  his  • 
lease  of  Ihe  lines  for  a  period  of  31  yeara,  with  ld»erlj  u 
assign  with  tbo  Council's  approval.  The  price  to  be  |aid 
to  him  is  to  be  £12,000,  Mr.  Baker  at  bia  own  assl  la 
relay  the  [>aving  on  the  line  of  route  and  tbe  copper  win 
thereunder,  which  will  be  used  in  tbe  operation  of  tfae  nad 
by  oloclricity.  Mr.  Baker,  under  the  lease,  ia  to  [uy  a  loi 
of  £h40  per  annum,  payaiile  in  advance,  which,  by  the  eid 
of  tbe  lease,  will  cover  the  amortisation  of  the  princiiMl— 
tbo  cost  being  thus  written  off;  the  Council,  howevar.ts 
bo  rosii»n*il)te  for  the  maintenance  of  the  linoe.  SbeeU 
the  pro|K>sition  meet  with  approval,  Mr.  Baker  will  ai  one* 
put  down  the  necessary  pUnt  and  o<|uipment  for  tb 
operation  of  the  liamways  by  eleotricity  at  regular  utA 
frequent  intervals,  and  one  of  hit  banks  is  pr^Mlvd  ts 
advance  the  mm  of  £12,000  necessary  (or  tbe  ptirehaM  d 
the  tramways,  should  the  Council  require  Jt,  for  SI  yeio 
at  3  j  per  cent. 

Dnblin. — In  the  early  hours  of  Wldneaday  momii^ibs 
principal  streets  of  Dublin  wore  illuminated  for  lbs  Knt 
time  by  the  electric  light.  The  run  was  made  aa  a  iMt,  tai 
waa  renurkably  aucceaalul.  The  light  waa  ezceediaglf 
bright  and  steady,  and  was  a  brilliant  contrast  to  tbo  doU 
and  flickering  git*  jetit  which  wereatill  uuextinguiahed.  Tbs 
appearance  of  the  city  under  eleetric  light  was  as  il 
daylight  had  suddenly  broken  in  upon  tbe  darkaM 
before  its  time,  and  the  officials  of  the  Oorpon* 
tiou  and  the  contractota  feel  the  greatest  Htb- 
factioii  in  the  result  of  the  trial.  "  For  more  than  u 
hour,"  says  a  correspondent,  "  tbe  electric  light  mignco 
supreme,  and  it  was  a  groat  pity  that  tbe  trial  shoaUl  ban 
ukei)  {tiacc  in  the  early  hours,  when  the  people  wera  fc* 
rented  from  witnessing  the  effective  workiug  of  Ifae  systcni. 
When  the  engine*  vrere  stop|icd,  and  pa  again  shad  lb* 
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ALTBBNATE-COBBENT  DYNAMOS. 

RV  R.  W.   WKEKKS,  WHrr.SCR. 

htesm.  Johium  and  PhiUip-t. — 'llio  Kapp  alternator* 
nada  by  tbia  firm  complele  the  list  of  Uiobo  luvitig 
moving!  knakture*  and  fixed  tnagneu.  Tlie  arrangemeul 
of  Um  ftflld  magneta  ia  dilTurent  tram  the  ivolaetdeacnbed, 
u  th«  oppoaite  |>oles  have  in  tbi*  caw  Uie  eame  polarity. 


of  the  annatore  is  ao  Blronf;  axid  th«  inBalstioa  so ' 
looked  after  ibat  the  annatore  ooiU  do  not  get  looae  or ' 
out.  Id  ibo  etiukll  ma«hidfl  exhibited  aU  tho  armatun  Mihl 
are  connected  in  aorice,  but  in  the  larger  ccnUal  •utux. 
alterniiton the  two  balv«s  of  tlte  armature  are  coiineL-t«i]  it 
pirallfll  to  reduce  iho  voltage  between  any  twoadjacem  mik 
The  conductor  used  is  circular  wire  in  tbo  smuller  maclunek 
bnt  in  the  large  1 20- kilowatt  alternator  two  tbi  a  itripa,  -OZJut 


JahDUD  and  Pbllilp*  ltO-K.W.  AlMuitor. 


The  OMgnetic  lines  of  force  pass  from  one  magnet  to  the 
uexl  on  tbe  ssoae  side  of  the  machine  through  the  iron  core 
of  the  armature.  So^  though  a  set  of  poles  in  reijuired  on 
well  side  of  tbe  armature  to  give  magnetic  and  mouhiuiical 
bftknce,  yet  the  magnetic  linos  generated  by  the  set  of 
polos  on  each  side  of  tbe  armature  arc  distinct  in  their 
aetioii. 

The  mechanical  coRStmction  of  the  field  is  briefly  as 
follows :  Tbo  magnet  cores  are  made  of  wrought  iron,  and 
inlet  into  cast-iron  frames,  as  seen  in  the  illustration.  Cast- 
iron  iiole  taoes  are  screwed  to  the  coree  after  the  exciting 
coil*  Itave  been  uUced  in  ponition.  The  polo  face  is  niudo 
nearly  roclungnlar,  so  that  thoro  shall  bo  an  equal  number 
of  lines  of  forco  ontorinc  the  nrmatura  core  at  all  distances 
from  the  centre.  This  is  to  prevent  as  niiich  as  possible  the 
How  of  lines  from  one  lamination  of  tbe  core  to  the  next, 
which  would  prodnee  eddy  currents  in  the  iron.  The  cast- 
iron  frame  into  which  the  cores  are  fastened  is  made  in  two 
halves^  and  bolted  tocetbcr  to  fsciliute  the  removal  of  tbe 
armature  when  noe<lcd.  In  the  large  machines,  each  ringof 
uagDOU  ia  arranged  to  witbdnwafong  tboaxisof  tbo  arma- 
ture by  means  of  ■  rack  and  pinioD  gear  tovnablo  tboarmiture 
to  bo  examined  in  si/u.  The  armature  core  is  built  up  by 
winding  chaicoal-iroii  strip  of  the  full  width  of  the  core  on 
to  a  cast  iron  spider  ring  till  Iho  desired  depth  is  obtained. 
The  number  of  arms  in  the  spider  is  half  the  number  of 
polos  in  the  machine,  so  that  two  coils  are  wound  in  each 
•p»e«  between  the  arms.  Tbe  o»t*i<le  of  the  core  is  then 
made  np  with  hard  wood  to  tbe  desired  contour  where  the 
eoila  have  to  bo  wouod.  The  wood  blocks  all  round  are 
taenred  in  position  by  driving  boltN  and  bound  on  by 
neane  o(  steel  wire  wound  in  the  eircumferentisl  groove 
left  for  this  purpose.  Tbe  cotls  are  direct  driven  by  means 
of  shoulders  on  the  wood  and  tbe  spidei'  arms.  The  core 
l>  iiitnUted  witb  mtca  and  two  layers  of  viilcsnised  fibre 
when  Uie  conductor  has  to  be  wwiim),  and  the  cast-iron 
spidsr  is  fit4«d  witb  obonite  caiu  where  needed.  In  this 
tnachine  the  traulure  oondoetor  nos  to  bo  wovnd  in  place, 
and  In  oaao  of  damsge  a  coil  cannot  be  replaced,  but  baa 
to  be  mwoutid.    The  roaken  claim  that  the  construction 


by  '230in.,  are  wound  on  ed^e  and  contieclod  in  |Mrallt' 
Tbe  coitnectioiis  are  made  to  bolt*  in  tbe  afii<l«r  ririj:,  wbxl 
arc  well  insulated  fitini  the  npider  itself.  T'be  eonwl  * 
collected    by  ordinaiy  copjior  brushes,  of  which  then  tn 


JuluiMii  Mid  PhUllpt  IOK.W.  AHnnUvc; 

two  to  each  coilectiti^  tiog.     This  ring  biu  ita  cotlestnf 
surface  vertic-al,  and  not  horieoatAl,  as  ia  the 
other  altoraators.    This  is  done  to  enable  tb*  eoU 
be  placed  wall  inside  tbo  magnal  fraoM,  to  as  |o  rcndi 
dangerous   parts  inaccessible  to  a  casual  pasaor-by.    Tbi 
niaguut  imlcs  are  inlet  into  a  slkoot-bnus  ring,  ao  tbal 
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biveo-  tbui  that  of  the  irrwtgbt  iron,  and  tlie  space*  to  left 
■t  »e  Snda  u«  filled  in  whb  wood,  wbich  (orms  the  imu- 
Utjng  tupportfor  the  armature  coiU.  Thete  coils  are  wound 
fiat  on  wwdeo  cores,  ind  then  Uid  on  the  inner  surface  o( 
tbe  wrought  iron  with  a  sheet  of  insulating  material 
bfltween.  Another  wooden  ring  uiexheiid  keeps  the  coils 
in  portion,  and  tecurel;  c1nni]i*  both  the  wooden  core  and 
the  oonduotori-  Tliia  ring  is  railde  in  sogmentt,  to  that  when 
it  ia  necetaarj'  to  tako  out  a  coil,  ono  segment  only  ncu'l  be 
di*|>lnood.  On  exnminiiigthe  machine  when  not  nLwurk  it  will 
be  teen  th^it  the  breaitth  of  the  wooden  cores  is  about  equal  to 
twice  the  breadth  of  the  winding.  Thus  on  the  aroiature 
surface  tJie  cores  and  the  coTi<luctors  occui)}*  equal  space 
alteitiately,  as  shown  in  Fig.  1.  Tbe  connections  between 
tbe  Ml  mature  coils  are  made  in  the  chnnnuln  cast  in  the 
frame  (Fig.  3).  There  are  npaccs  left  in  casting  for  the 
coDdiMtors  to  como  through,  and  the  joints  are  well  pro 
lectod  by  the  laeffng  of  wood.  As  the  armature  is  fixed, 
the  two  end*,  aner  all  the  coils  are  connected  in  series,  are 
led  to  two  t«rDiina1a,  which  alio  are  usually  placed  under 
the  wood  lagging.  This  ensures  that  no  dangerous  shock 
can  ba  got  trom  the  machine,  a*  the  high-tension  parts 
ar«  Inaeoeasfblo.  The  insulation  of  the  armature  is 
well  carried  out,  and  should  give  no  trouble.  The 
hysteresis  loss  in  the  iron  is  likely  to  bo  higher  than  in 
the  machine  last  described,  as  more  iron  is  needed,  but 
tiere  will  be  rery  litUe  fluctuation  in  the  field  as  the 
anuataie  iron  circuit  ii  uniform.  The  magnets  are  excited 
frou  a  lOO-Tolt  circuit,  and  take  16  amperes;  thus  5'3  per 
cent,  of  the  total  jwwcr  given  ont  is  required  to  excite  the 
field.  This  high  value  ia  due  to  the  design  anil  the  smull 
riu  of  the  machine,  as  the  radial  form  of  magnets  does 
not  allow  much  space  for  winding  when  tbe  diameter  is 
small.  The  tnechanicoil  details  of  this  alternator  are  well 
deeifiied  and  csrried  out,  and  should  give  little  trouble, 

Tm  details  of  the  .'iO-kilowatt  ulteinnior  exhibited  are 
as  foUowa  :  Outmil,  1,000  voIm,  :iO  iimiiorcii  at  fiOO  revolu- 
tions ;  60  complete  perioils  per  socond  ;  weight  complete, 
3  tons  15cwt.;  floor  space,  4ft.  6in.  by4f[.;  height,  4ft,  iipi.; 
aroMtitrD,  36in.  diameter,  6in,  active  length  ;  conductors, 
■015  square  inch  section,  wound  in  12  coils  of  34  turns 
Mch  ;  V2  polea  of  wrought  iron,  3iri.  by  Oin. 


UTILISATION  OF  WATER  POWEB.* 

BY    HKttBKRT    I).    i:X)ALbs,   A.ir.l.i.,li.,   KNtilKKKR  AND  HCR- 
VKYOR  TO  TllK  MARKKT  UARIKtROUOH  UWAL  BOABll. 

It  has  occurred  to  the  author  manv  times  that  tbe  iitilisa 
tion  of  viiGt  power  has  not  receivetl  the  amount  of  atten 
Uon  at  the  hand*  of  the  association  to  wbich  It  is  untitlud— 
indeed,  huctn  find  no  iwper  bearing  upon  the  subject.  By 
placing  a  lew  not«t  boiorc  you  it  is  hoped  that  toe  recital 
of  your  oxiMirionce  and  sugge«tions  may  be  conducive  to  the 
fuither  utilisation  of  water  ]>ower  in  the  service  of  our  towns 
and  districts.  Tbe  author  casta  the  responsibility  of  this 
paper  upon  the  association,  Iwcuniii!  nn  more  expcnencoil 
member  has  hitherto  introdueetl  the  subject. 

In  uiiing  the  term  water  power  it  must  not  be  understood 
that  of  iUelf  water  has  any  |»wer — any  more  than  a  spindle 
baa — but  it  it  necessarily  act«d  U]xin  by  the  energy  of 
gravity,  and  being  (>nu;tically  incompressible,  is  capable  of 
Inosmitting  power.  It  is  only  in  this  sense,  therefore, 
that  the  term  ta  used.  If  munictiral  eni^iuoers  would  lake 
the  trouble  to  inveatigalA  the  available  amount  of  water 
|>ower  in  their  localities  for  the  ifurposoi  of  applying  it  for 
Ute  benefit  of  tbeir  districts,  iMombly  not  a  little  a<lvantago 
might  be  gainc<l  in  many  directions.  Memben  of  this 
association  who  have  alrudy  requiiicioned  water  jwwer  for 
■DUDicipal  engineering,  woulil  confer  a  great  benefit  on 
MDO  of  lu  by  narrating  the  deUiU  and  efficiency  of  such 
work.  Our  subject  baa  )Huciically  nothing  m  do  with  tbu 
application  of  machinery  to  water,  but  that  of  waier  tu 
Baebinery,  except  in  so  Ltm  refurciMc  is  oiwle  to  hydraulic 
maiiM,  having  an  artificial  head  caused  by  the  pumping  of 
water  under  a  load  into  naiDs,  wbich  in  turn  ^ro  to  bo  use! 
for  motive  |iower.     Doubtless  a  convenient  routse    wilt   be 

*  l*aiMit  rand  at  IkcannuBl  tneallB|[of  Um  liinKiuiiilttl  Ahkh'U- 
IMa  oJ  Ui>iiM|atl  aiul  VqimMj  Kii|[iiiMr»  M  Buij,  Jaly.  IdlM. 
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to  ebunfy  the  nibjoct  niider  three    beads  :   I. 
of  energy,     IL  Water  mototi.     III.  Apj.Ucationof ; 

I.  Sointci!)  OF  Enkruy. 

Water  is  n  source  of  energy  wbich,  unltko  that 
is  unaffected  by  strikes ;  neither  in  it  a  power  which  u 
likely  to  be  more  limited  than  it  is  at  preBeoL-  Tspw 
having  been  raised  by  the  sun's  beat,  clouds  are  forasd  *i 
various  distances  from  the  earth's  Burf»co.  The  rain  fillitig 
from  these  clouds  provides  a  power  wbich  it  is  the  prhnlagi 
of  man  to  utilise.  Tbe  higher  tbe  elevatioo  of  watarshm 
tho  soa-lcvol,  the  greater  the  source  of  energy  obOunsUs 
When  we  consider  that  falling  water  la  capnble,  tb» 
retically,  of  performing  just  the  amount  of  work  vhidi  woidd 
be  required  to  raise  it  to  the  height  from  which  it  ki 
fallen,  we  can  understand  what  an  enormoas  avaiUii 
power  exists  in  nature  for  tlie  working  of  macbiuaa.  Vba 
water  falls  freely  ita  descent  will  be  acoelerat«d  intbesiu 
manner  as  that  of  falling  xolid  bodifla.  It  is,  oaverthelM 
seldom  that  direct  advantage  can  be  obtained  from  tfait  ka, 
as  moat  of  ifae  water  falling  upon  thQ  earth's  aurfaoe  loetr 
or  later  finds  its  way  to  channels  and  stream*,  tbe  iscte- 
tions  of  which  are  Bat  and  the  beds  rough,  canstitg  pwt 
friction.  Wherever  there  is  water  there  is  power,  ud  i 
we  remind  ourselves  that  about  3,000  tons  of  ws:ert>3 
on  every  acre  of  area  in  Kngland  per  annum,  we  see  thus 
is  no  insignificant  power  which  it  is  our  duty  to  irv 
into  tbe  service  of  man.  Evidently  only  a  proportion  el  lis 
water  can  be  profitably  employed  as  a  motor,  as  the  Uin( 
rain  has  to  serve  other  purposes  in  nature.  But,  ao  tk 
otbei'  hand,  water  can  be  used  over  and  over  a^aia.  Wv 
unlike  steam  in  this  res]iect,  which, on  loavjng  tbemialft 
is  ovapoiuted.  Pcr|*ctuul  motion  is  a  demoitatraud  ir~^ 
bility,  but  in  a  consliinl  i>u|)ply  of  flowing  water,  si  a 
stream  which  is  never  dry,  we  approach  very  nas^ 
long -sough  trf  or  discovery. 

It  bae  occurred  to  tbe  author  that  )>esJdes  tbe  pent  K 
be  obtained  fiom  rivers,  streams,  waterfalla,  Usi^tU*, 
etc,,  small  motors  might  more  generally  be  driroebnBlki 
water  mains,  sewage  water,  storm  witter,  etc  Ib  Hartal 
Uarborough  the  pressure  in  the  water  mains  is  nfiasa 
for  working  such  machines  as  hydraulic  lifts,  than  heist* 
head  of  200ft.  This  bead  is  not  sufficient  for  givtag  ap» 
portionate  efficiency  as  compared  with  staan.  lor  •! 
purposes,  but  such  a  head  might  be  utjliaed  whan  ll* 
employmeut  of  otiier  generating  power  would  ba  ootottti 
miostion.  Mr.  J.  W.  Sutcllfle,m  tbo  Pnottdiitft  it  ^ 
Institution  of  Ci^'il  Engineers,  says,  "  Every  sqnan  aSt^ 
freeiy  drained  area  of  watershed  in  tbie  district  (M 
Lancashire  and  West  Yorkshire)  will  furnish  O'i  h.p.|W 
foot  of  fall  (with  very  little  storage),  except  during  *  If 
weeks  in  summer,  when  steam  macoineiy  ia  io  its  sialt  i 
maximum  efliciency."  To  take  tbe  greatest  known  ««■ 
of  water  power  in  the  world,  we  are  told  that  the  Ri* 
Niagara  has  a  total  dcwcnt  of  334ft.,  and  discbarges  abM> 
40,000,000  tons  of  water  per  hour  -,  giving  a.  bone-po*a 
of  over  15,000,000 — a  power  which  it  ia  diSioult  teea 
oeive.  At  Bellegarde,  at  tlie  confloeoee  of  the  RboM  srf 
the  Vatserine,  on  a  fall  of  40ft.,  3,700  h.p.  are  utilind  kf 
six  turbines.  With  rcs[iect  to  tidal  [wwer,  the  rMaha* 
opinion  of  a  discussion  at  the  Yorkshire  CoUetto  Eogiae*it( 
Society  ap[>cais  to  have  boon  that  it  had  been  •onaa^tf 
over-estimated.  The  greatest  possible  advantage  derinUi 
from  each  acre  of  water  10ft.  deep,  reckoning  a  werfeat 
day  at  eight  hours,  was  slat«)d  to  be  3]  h.p. 

An  example  of  unemployed  water  j>ower  may  |isrhtp 
be  here  given.  Kight  yeara  ago  the  author  visited  vW 
was  then,  and  ia  probably  now.  come  disused  machioicj  ^ 
St.  Germains,  in  Norfolk,  llie  works  were  constraoi*) 
for  the  purpose  of  draining  low-lying  land  a  few  miles  tn« 
King's  Lynn,  which  is,  as  you  know,  at  tho  mouth  ol  tb 
Uiver  Uuse.  A  channel  was  cut  from  the  Oust  toi  * 
distance  of  1 1  miles  south  of  King's  Lynn,  artd  at  W 
miles  from  the  town  a  huge  dam  was  thrown  aooiitbt 
cbainiel  for  tho  pur(>ose  of  preventing  the  tide  from  floiiiiBt 
the  low-lying  conntrv  on  its  south  side.  At  Iowti<)si> 
became  necessary  to  libeiato  the  aoeumulated  water  oo  lb< 
south  side.  To  this  end  a  series  of  16  syi^oo^  3IL  is 
diameter,  were  conveyed  over  the  dam,  and  protected  (ro 
tlie  damaging  efTects  of  drifting  ice  and  timber  by  a  Istp 
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wtUi  other  wattrwbeeU.  Gear  for  increasing  the  driven 
Rpo«d*  with  orcliiuir)'  wutcrwheets  is  cliBponsed  with.  Tbo 
fint  cott  of  turbines,  ei:ce[>t  those  for  very  low  falls  is 
low  tlian  for  ordinary  wulcrwhMis,  made  in  iron,  of  corre- 
sponding power.  Where  the  (all  of  wnler  is  small  Ihey 
yield  a  betUr,  bm  where  it  is  great,  a  worse  rc»ult  tlian 
the  Other  wheels.  Where,  however,  the  fall  is  more  than 
40fL,  ordinary  waterwbeeUcaimot  asa  rule  be  conveniently 
uaed,  while  lurbin«i  caii  be  used  for  falls  of  sovoml  him 
dred  (eel.  Turbine*  are,  therefore,  best  adapted  for  small 
Bwl  very  great  falls,  and  the  ordinary  waterwbeols  for 
modontte  (alU  of  wat«r. 

Jonval'a  low-preasure  turbines  are  suitable  for  falls  of 
30ft.  and  undet.  They  are  either  fixed  in  penlroughs,  or 
inside  a  close  case,  according  as  the  fall  is  groat  or  smull. 

The  efTeclivfl  horse-jrewer  of  turbines  =-  -079 Qh.  Quan- 
tity of  water  In  cube  feet  per  second  =  12'6  — p'. 

The  volumeofDUtnyitnama  could  be  increased  by  leading 
,'«ixiall«r  stmms  into  the  one  channel,  should  an  increased 
power  b^ond  that  existing  be  necessary.  I'nder  many 
cooditioM  the  water,  after  leaving  the  turbines  and  othei- 
rnotora,  would  flow  on  without  in  the  least  interfering  with 
the  existing  rights  of  millowoers  and  others, 

llYIiRAtTLIC  R.\M. 
Hydraulic  rams  are  used  for  the  raising  of  water  only, 
and  are  aetnated  by  the  weight  of  the  water  which  they 
have  to  raise,  or  other  source  of  energy — such  as  aewago 
water.  The  useful  effect  is  nil  when  the  lift  roaches  "G 
time*  the  fall,  aod  no  delivery  can  then  be  expected.  The 
Ulting  capacity  of  hydruulic  rams  is  very  small  compara- 
trraly,  and  as  they  do  not  provide  motive  power,  municipal 
•nginoers  can  find  little  use  for  them.  The  effective  horse- 
power of  the  ram  «   00113  (f  h.     tjuantity  of  water  used 

6S1  H  I' 
in  cube  feet  per  minute  •« .-— -■ 

Watkr-Prbssurk  Enoink. 
Water  may  be  brotixhl  to  act  u])on  the  piston  of  an 
mgine  in  precisely  the  same  way  aa  steam  act«  in  a  steam 
en|on<i,  the  preuare  being  according  to  the  head  of  water 
utilisej.  There  is  a  consideruble  loss  of  energy  in  the  flow 
of  water  due  to  friction,  con&eijuently  a  water  pressure 
engine  must  be  run  at  a  much  less  speed  than  a  steam 
engine,  the  frictionni  losses  of  energy  in  a  lliiid  being  pro- 
portiODal  to  ita  weight.  A  steam  engine  bus  n  piston  s})eed 
of  400(t.  or  SOOIt.  per  minnto ;  a  water -pressure  engine 
tarely  has  a  apoed  exceeding  80ft.  per  minute.  It  is  just 
when  an  excoptioiially  high  pressure  can  be  obt&ined,  or 
requires  to  be  used,  that  the  water- |>ressure  engine  is  most 
applicable.  One  of  the  drawbacks  of  this  type  of  engine  is 
that  the  same  amount  of  energy'  must  be  expended  each 
stroke  whether  the  load  is  heavy  or  light.  These  vnglnes 
work  with  good  efficiency  when  the  fall  and  lift,  are 
constant,  and  when  (|uite  proportione<l  to  the  work  to  be 
done.  The  elective  borefrpowcr  of  n  water  pressure 
engine  =  ^It'il  Q  A.     Quantity  of  water  in  cube  feet  per 

minute -««^-. 

Hydraclic  Maiks. 

Bramab,  in  1796,  by  an  ingenious  contrivance,  first  gave 
the  principle  of  the  bydroatatic  preas  a  practical  applica- 
tion. He  saw  that  the  incomprenibility  of  water  formed  a 
favourable  medium  for  the  InmsmiMton  of  force,  and  it  wils 
ntiUaed  by  bim  by  roeins  of  a  snudl  pump  at  a  high  pres- 
•oro,  acting  with  the  least  possible  Iom  by  friction  on  a 
largr  pMon  or  ram,  thus  obviating  tbe  necessity  of  gearing. 
It  was  not,  however,  until  50  years  aftor  this  that  wat«r 
pnsaure  was  utilised  in  other  directions  for  power  pur- 
poses. In  1M6  Loird  Armstrong  erected  tlie  first  hydraulic 
crane  at  Newtaiatle  Quay,  since  which  date  numerous  itml 
valuable  machines  driven  by  water  |>reMiirc  have  been 
invented.  I^rd  Armstrong,  Mr,  Ellington,  and  l*rof.  II. 
Robinson  were  the  first  to  inaugurate  the  kying  of  high- 
pressure  wat«r  mains  in  towns  for  the  purpose  oF  providing 
power  (or  the  use  of  private  consumers,  without  their 
IttYiag  to  Bsnantely  erect  the  generating  Jnlant  necessary 
lor  cwising  Ui«  required  artificial  head.     Toe  author  here 


begs  to  acknowledge  tbat  much  of  the  infornuttion 
tnined  in  this  |>apor  is  obtained  from  the  exp«ri>nee  «| 
these  gentlemen,  and  also  from  Prof.  Unwin,  llydraalli 
mjiins  have  been  laid  in  Hull,  London,  Birminghsm,  and 
other  towns,  side  by  side  with  gas  voA  water  pipes,  TW 
moat  economical  pressure  lo  use  appears  to  be  about  SDOIIi 
to  the  sijuare  inch,  which  is  generatod  by  steam  sagiDa 
ptiropintt  into  the  mains  and  accumulators. 

The  accumulator,  which  fulfils  most  important  fttocticsi 
in  connection  with  the  mains,  may  be  described  u  t 
cylinder  in  which  i\  ram  works,  the  top  of  wbicb  is  weighlcd 
to  the  required  pressure.  This  weight,  which  is  raised  u 
the  piston  ascends,  of  necessity  gives  tho  water  an  aiti 
Gcial  head,  equal  lo  a  column  of  water  of  ^roat  height.  If, 
for  instunoo,  the  pressure  within  the  mtiin  is  8001b.  to  tts 
iquare  inch,  it  ia  tho  equivalent  of  a  column  I,84S[t.  bi^ 
wtiich,  for  practical  purposes,  in  most  instAncea  it  would  U 
almost  impossible  to  obtiiin.  Besides  serving  to  ^^tvAva 
an  artificial  head,  tho  accumulator  also  stores  up  the  vstst 
pumped  when  it  is  in  excess  of  the  wator  consumed :  ani 
in  fact,  performs  in  the  hydraulic  system  the  functions  «f 
the  Hy  wheel  of  a  steam  engine.  As  the  conBumptMod 
water  by  the  machines  connected  with  the  mnin  falu  bsZow 
the  supply  of  water  pumped  by  the  eng^ine,  tbo  ramiiM 
and  stores  in  the  oylitider  the  excess,  until  the  nun  hsi 
risen  lo  the  top  of  \\a  stroke,  when  it  o»te  off  tbs  ilsw 
from  the  engine  by  cloiiing  the  throttle- valve.  On  lb 
other  band,  when  the  consumption  of  w^tor  by  the  ■acta) 
is  greater  than  is  being  supplied  at  the  time  by  the  eo|iMi, 
the  ram  falls  and  supplies  tho  deSciency,  at  too  saae  ti« 
opening  the  steam  throttle-valve  by  which  the  tut!  (nnr 
of  the  etigine  is  brought  into  operation.  Tbo  iiiiiisiihw 
thus  acts  OB  a  reservoir  of  power  and  as  a  coneemCtf  if 
its  distribution. 

Pro(.  Unwin  writes  ooncarning  the  power  to  be  tilMttJ 
from  hydraulic  mains,  "  The  prewture  is   too  grM  t>  Vs 
conveniently  applied  in  a  turbine,  and  the  pressnrssi^ 
in  ita  ordinary  form  is  too  extravagant  iu  its  consm|KM 
of  water  for  ordinary  power  purposes." 

Without  t;oing  into  the  relative  advaulagos  of  the  vsiisst 
types  of  pressure  engines,  we  may  mention  that  the  Baaia 
the  Brolhei'hood,  and  the  Felton  are  being  used  in  Lonte 
for  power  [lUi'poses.  These  machines  have  an  sScimCT^ 
from  SO  to  ^.^i  per  cent,  The  Checter  Hydraulic  iW 
neering  Company  (who  coDslruoted  the  hydraulic  WKk 
nery  used  by  the  London  and  Hull  Hydraalic  Pt«* 
Companies)  state  chat  they  have  recently  fixed  in  Load& 
besides  a  large  number  of  Brotherhood  hydrautic  ea^A 
several  Pelton  motors.  This  is  a  high-speed  vMat  ^ 
has  a  little  greater  efEciency  than  the  Brotherhood.  F* 
slow  driving  or  for  machines  which  require  to  be  freqneUff 
stopped  and  started  the  Brotherhooc)  enf>iDe  is  tbs  bsik 
but  for  highspeed  muchinerv. such  as  for  driving  dynsBS^ 
the  Pelton  is  recommeudou  as  there  is  no  neoesiiiyi' 
intermediate  gearing,  and  the  full  power  of  the  mciM* 
utilised . 

Possibly,  as  motive  power  is  not  a  necessity  to  psopk  ■> 
the  same  sense  as  drinking  water  is,  it  will  be  soma  tni 
before  municipalities  undertake  the  installation  od  p«* 
mains  themselves,  but  that  it  may  some  day  bo  the  drtf 
of  municipal  engineers  to  lay  them  down  ia  not  unlikslji- 

in.  Application  or  Povkr. 

In  many  directions  there  is  undoubtedly  a  field  (or  tk> 
utilisation  of  water  power  in  conjunction  with  that  of  ^ 
tricity.  A  groat  deal  of  water  runa  away  year  after  jsw. 
unused,  to  the  sea,  which  might  bo  the  motive  power  f* 
driving  electromotors,  and  for  producing  electric  It^t.  h* 
ticularlyis  this  ibecase  insmalltowus  and  villages,  wUbbbf 
the  introduction  of  these  facilttiea  might  findtt  posiMt  H 
carry  on  many  industries  with  greater  advantage  thas  H 
present.  1  his  would  be  a  desideratum  not  to  be  despiM^, 
iLi  it  is  now  the  object  of  stateamun,  if  possible,  lo  prsntf 
jioople  from  crowding  into  the  larger  towns,  seeking  iks  I 
employment  which  to  a  coneidorable  extent  ta  dupuuillM 
upon  efficient  m.-tchinery.  As  a  body  of  men  )uvui|al^ 
hjart  the  physical  welfare  of  the  inhabitants  of  our  lowK 
we  should  welcome  the  results  foreshadowed  here  as  * 
most  desirable  thing. 

Some   puhlio  authorities  which  are  in  the  nnfortonslt 
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position  nf  not  owning;  tbe  gas  worln,  hftve  frequent  ami 
roaaorable  cause  for  complaint  mtti  reapect  to  both  the 
eflicioDcy  and  the  piice  of  the  light  supplied  to  the  su-eet 
lami)*. 

Where  the  condilioriB  of  the  locality  are  favourable 
(or  the  utilitiutioH  of  water  for  driving  dynamoe  for  jiro- 
ducing  electric  li)cht,  the  |iiiblic  authority  la  poisetsad  of  a 
slTODg  lerer  (or  the  reduction  of  it«  ga«  bill,  i!  it  doea  not 
iDatiguratc  electric  lighting;.  A  case  in  point  occurred  not 
loiiK  neo  at  Carlow.  The  municipal  aiithorilics  quarrelled 
with  the  gas  company  and  determined  to  discontinue  gua 
lighting,  and  to  atart  electric  ligbtinK  instead.  Carlow 
being  situated  at  the  junction  of  the  rivers  Barrow  and 
Burreii,  i)l«nty  of  water  |K)wcr  wn«  available,  A  disused 
coriimill,  five  miles  away  from  tho  town,  was  converted 
into  a  dynnraoroom,  the  old  waterwbcet  of  the  mill  doing 
the  necessary  work.  It  is,  however,  intended  to  erect  a 
turbine  in  the  future.  The  wires  conveying  tho  current 
»ro  carried  overhead  on  polea  to  the  town. 

Efforts  are  being  uiade  in  the  Alpine  countries  to  use  the 
masses  of  water  which  rush  wilillv  down  the  mountain 
aides  aa  a  meana  of  producing  elcctncity.  Turbines  placed 
at  the  foot  of  the  (alia  are  tumeil  by  the  force  of  the  water, 
and  a  dynamo  i«  attached  to  tho  turbine  and  driven  by 
belting.  In  tbia  way  do  fewer  thiin  12  towns  in  Switzer- 
land are  fixing  up  electrical  apparatus  (or  lighting  and 
()Ower  purposea.  In  places  where  (ailing  water  abonnda, 
electrical  eneigy  can  be  produced  cheaply.  As  an  illustra- 
tion, it  may  be  mentioned  that  an  electrical  company  hns 
been  formed  Jt  the  village  o(  Faida,  on  the  Gotbard  lUiU 
way,  a  place  numbering  1,000  inhatHtanta.  By  means  of 
iron  pipe,  a  imall  supply  of  water  ta  obtained  from  the 
neighbouring  Pinmogna  torrent,  which  dnveabolowa  imitll 
higa-preasurc  turbine,  which  in  turn  drivoa  a  dymimo 
Bupplying  ^60  glow  lamps.  The  whole  cost  is  under 
£3,000,  which  sum  is  divided  into  shares  of  £l9.  the 
onni'TS  forming  the  company.  In  this  manner,  in  addition 
to  tho  streets  and  railway  station,  the  peasants  and  working- 
men  have  their  bousea  aupplied  very  cheaply  with  the 
electric  light,  which  is  elsewhere  regarded  a«  a  luxury,  but 
which  Prof.  Preece  regards  as  a  great  sanitary  agent. 

When  Mr,  W.  B.  Bryan,  C.E.,  waa  the  borough  engineer 
of  filackbuni,  ho  bad  to  deal  with  the  sewage  of  a  district 
which  ha<l  been  newly  incorporated  by  an  extension  of  tho 
borough  Ixtundsries,  and  lying  2-tft.  below  the  sewage 
outfall.  He  therefore  designed  a  pumping  station,  the 
engines  to  be  actuated  by  pleasure  from  the  town  mains. 
Tho  pressure  in  the  mains  was  1251b.  to  tho  square  inch. 
The  enginea  worked  automatically,  and  were  cu[)ablo  of 
niaing  1,000,000  gatlona  in  24  houra  S-Ut.  bi^b.  Mr. 
Baldwin  Latham  in  a  number  of  caaea  has  been  tuuig  high- 
presHUre  water  for  transmitting  power  for  automatically 
pumping  sowftge.  At  tViern  Barnet,  for  insUnce,  he  is 
transmitting  power  from  the  sewage  works  to  a  iwint  a 
mile  distant,  and  lifting  the  sewage  of  an  isolated  district 
SSft.  high  into  the  gravitation  sewers.  Sew^e  is  raised  at 
Brentwood  by  means  of  a  waterwheol.  Small  motors 
driven  by  sewage  are  tiaei)  for  working  lime-mixers,  etc. 

In  connection  with  power  mains,  a  small  jet  of  high- 
preantre  water  injected  into  a  larger  jet  from  the  water 
works  mains  intensifies  the  pressure  of  tlie  latter  in  the 
delivery  hose,  and  also  increases  the  quantity.  A  pressure 
of  40lb.  to  the  square  incb  in  a  water  main  will  throw  tho 
water  issuing  from  a  hose  to  the  height  of  from  40lt.  to 
60ft. ;  but  if  water  is  turned  on  through  a  ^in,  opotiing 
from  the  high-pressure  main  of  TGOlb ,  the  wator  will  rise 
to  a  height  of  from  90ft.  to  100ft-  through  the  atmosphere. 
Sr  F,.  M.  Shaw  says  tbia  result  would  be  very  aatidactory, 
tbe  pressure  being  as  great  aa  from  a  fire  engine. 

Another  application  of  water  power  was  made  in  the  iron 
•ubway  under  the  Thames  just  below  Kingston  Bridge. 
The  Bubway  was  cunstruotod  of  cast-iron  plates  bolted 
together  in  segments,  forming  rings  16in.  deep,  the  diameter 
being  9ft.  The  method  employ^  in  driving  the  tunnel 
and  hxing  tho  pUtoa  was  similar  lo  that  adopted  in  the 
eonatnictioR  of  the  City  and  South  London  Electric 
Railway.  An  iron  shield  of  slightly  larger  diameter 
than  the  subway  itself  waa  forced  forwards  into  the  clay 
by  powerful  hydraulic  jacks  for  a  distance  of  about  IHin., 
Bufnciont  U>  insert  one  .ring  of  the  caal-iron  platea.     The 


Tower  Bridge  ia  provided  with  two  ateom  pumping  engines 
for  bydraulio  machinery,  each  360  h.p.,  eight  large  hydraulic 
engines,  six  aecumiilalors,  and  four  hydraulic  lifts  in  towers 
for  passengers,  Tlio  hydraulic  forging  piessce  at  modern 
engineering  works  far  exceed  the  Nasmyth  hammer,  which 
was  once  considered  to  give  wonderful  rcsulUt.  Those 
jM-esaea  are  of  4.000  tons,  and  are  worked  by  2,000-h,p, 
pumping  enginea,  and  commanded  by  travelling  cranes 
capable  of  lifting  150  tons.  Altogether,  hydraulic  power 
is  very  acrvicoahle  in  the  working  of  ponderous  machine 
tools,  as  it  is  also  in  the  working  of  cranes,  etc.  We  are 
indebted  to  water  power  in  no  small  degree  for  the  cleanly 
and  naiselesB  lifts  which  are  the  comfort  of  lofty  houses 
and  flats. 

No  doubt  the  efficient  utilisation  of  water  power  presents 
many  difficultiea  which  it  is  tho  duty  and  privilege  o( 
engineers  lo  overcome.  Surely  there  is  a  splendid  field  in 
many  directions  for  the  employment  of  aucn  a  well  under- 
stood natural  power  as  that  of  water. 


SOCIETY  OF  ENGINEERS. 


VISIT  TO  THE   FERRY   WORKS.  THAMES   DITTON. 

On  July  30th,  a  visit  waa  paid  by  the  members  of  tbia 
society  to  Meears.  Willana  and  Robinaun's  works.  The 
Ferry  Worka,  Thames  Ditton,  were  alarteil  in  the  year 
1881,  (or  the  oonatmotion  of  steam  launchos  and  vaohu, 
and  for  tho  manufacture  of  the  marine  form  of  the  Willans 
engine,  as  then  mode.  Soon  after  the  engine  was  modified 
for  land  work,  and  waa  ai>plie<l  extensively  for  electric 
lighting,  and  in  1885  the  present  |>aiteni,  well  known  aa 
the  "  central-valve "  engine,  waa  produced. 

In  November,  1SS8,  the  works  were  almost  completely 
(te»troyed  by  fire,  and  in  the  following  year  they  were 
rebuilt  on  a  greatly  imtirored  plan.  They  include  at 
present  a  (oundry,  containing  a  20-ton  traveller,  driven 
electrically,  and  two  cupolas,  with  faiu  driven  by  electric 
motors. 

Close  to  the  foundry  is  the  machine  shop  (about  UO(L 
by  120ft.),  a  ouwtoreyed  building,  with  a  gallery  along  tiie 
west  side.  It  haa  a  weaving-shed  roof,  the  ligot  coming 
from  the  north,  and  is  divided  into  six  similar  bays,  with 
interchangeable  overhead  travellers.  At  present,  one  bay 
is  used  as  a  store  for  manufactured  parts,  and  one  corner 
of  the  building  is  also  uaod  aa  the  experimental  and  testing 
department,  but  a  new  building  ia  to  be  erected  for  thia 
purpose  in  the  space  between  the  praient  machine  an<l 
erecting  ahojis.  The  present  testing  department  boiler  is 
capable  of  supplying  «team  for  about  200  i.b.p.  or  250  i.h.p. 
up  to  2001b.  pressure,  but  two  Other  bodors  of  equal 
capacity  have  been  onlored,  aa  well  as  a  water-tube  boiler 
for  exceptional  prcasuros,  so  that  wbeu  the  new  testing 
arrangements  are  complete  the  largest  engines  at  ureaetit 
made  by  the  company — of  about  TOO  i.b.p.— will  be  able 
to  be  tested  to  full  power  under  steam  before  going  away. 
Brake  aj>paratuB  equal  to  at  least  this  horao-powor  will  also 
bo  provided. 

The  erecting  shop,  measuring  100ft.  bv  60ft.,  is  com- 
manded by  an  electrical  overhead  Uxveller,  cagmble  of 
lifting  25  tons,  and,  like  tho  machinu  shop,  haa  a  weaving- 
shed  roof,  with  north  light ;  adjoining  tbts  is  a  building 
containing  the  pattern  shop  (the  machinery  In  which  ia 
driven  by  an  electric  motor),  pattern  storea,  and  a  mesa- 
room. 

A  complete  ayatem  of  ganging  ia  in  operation,  and  all 
[mrta  of  the  enginea  are  atandardiaed,  and  are  aa  for  aa 
possible  kept  in  store, 

A  rigid  system  of  inspection  of  work  prevaila,  both  after 
each  operation,  and  when  tho  parts  are  finally*  jiossed  into 
store.  The  inspectors  are  furnished  with  minute  instruc- 
tions as  to  the  allowable  deviaUona  from  standard  dimen- 
lions,  and  are  held  responsible  for  any  errors  which  may 
l>ass  them.  All  work  is  paaaed  through  the  atores  on  com. 
plotion,  and  not  directly  to  the  ereotine  ahop.  There  is  a 
very  complete  apparatus  for  atandardiarng  efeouical  instnt 
ments.  and  tho  appliancea  for  atoam  «xt.'^u%  \m}a»,'^  ~ 
probably  inferior  tio  UQ^t  \u  «».**%i*. 
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MUNO   VOLUHES. 

yUt.  I.  lo  fitj.  indtuim,  nete  ttrttt,  nf  "Till:  Kl.EC't)llL*k 
BhsimKU  "  art  note  rtadf,  niMf  ran  U  And  hwuJ  in  6lv4  tiotk. 
fiU  kittrtd,  priti  Jk  td,  A*iam6«r>  earn  kam  lAnr  utni  eopU* 
bamtd  far  t*.  Od.,  or  eortn  tor  bimdinff  can  bt  w6tari*ml,  priM  t*. 


TRAMWAY  WORK. 

The  paper  of  Mr.  Cox  reati  before  the  Municipal 
Enf^neerB,  and  given  in  ooi  issue  of  last  week,  baa 
created  a  considerable  amount  of  interest.     Tbe 
oouiit]-  borough  of  Bradford  has  done  much  to  solve 
the  problem  whether  it  is  best  for  the  lociU  anlho- 
rity  to  carry  out  its  own  liglitiiig  or  be  dopcndeol 
upon  a  supply  company.     Our  contention,    which 
haa  not  been  meffectivcly  odvocatedt  is    that  tbt 
mniiiciptkl  authorities  should  carry  out    their  own 
lighting ;  if  this  course  is  impossible,  the  ucxt  beat 
tiling  is  to  form  a  local  company,  and  only  as  a  last 
resource  should  an  outside  company  be  permitted  to 
do  the  work.     Naturally,  the  local  company  will  in 
many  cases    have  to   be    promoted    by   outstdcre. 
Bradford  took  the  best  course,  and  carried  oat  lt» 
cxpuriiueut  of  Bupplyiug  curruut.    Tbo  weak  point* 
of  central  ntatton  work  soon  made  tbemselveii  known 
to  muu  accustomed  to  make  money  by  the  ttso  uf 
machinery,  and  they  looked  aroimd  for  means  lo  get 
a   fuller    load    on   during   a   longer   period   of   iim 
day.      It  so    happened    that  some    uew   trsaini 
work    was    projected,  and    it    was    tfaoaf;bt    ibil 
electrical  energy  would  be  juRt  the  thing  to  nt 
Thu    use   of  electricity  would   kill    two   birds:  it 
would  pat  a  more  constant  load   on    the  stalioti. 
and    would    gel    rid    of  the    objectionable  Mwo 
traction.     Hence  the  authorities  det«rmiu«d  spdn 
an  experiment  that  should  give  them  datatoMS- 
sidcr  the  apphcutiou  of  electricity    for    tbe  whoke 
traction  on  the  projected  line.    The  rotjolU  ct  tha 
experiment  and  the  conclusion  of  the  borough  eo/y 
neer  are  set  forth  in  bis  paper.     We  have,  howcTer. 
to  notice  that  hu  has — and  we  think,  &om  bis  point 
of  view,  justly  so — put  tbe  worst  construction  npoo 
the  experiments,  so  that  if  the  Council  deteamM 
to  continue  with  electricity  they  may  know  theva; 
worst  that  may  happen.     Still,  it  would  be  very  a»i 
to  prophesy  that  f^om   the  figmres  givcu  deduclNUil 
of  a  vastly  more  favourable  character  as  regards  «i- 
penso  can  be  made,  and  it  is  tolerably  certain  wouldki 
nearer  the  true  result  when  the  annual  balaooe-slMM 
of  a  year's  normal  working  woe  made  oat.     Thus  Mi. 
Cox's  estimates  are  worked  out  on  a  '2jd.  baaii  {« 
B.T.U.,  while  he  admits  that  the  current  could  b 
supplied  at  2d.  per  B.T.U.,  that  an  independoU 
firm    have    offered  to  supply  at  this    lower  poea 
This  meaus  of  course  that  the  central  station  wooU 
and  could  supply  at  the  lower  price.     Then  again  ii 
tbe  discussion,  Mr.  Cox  himself— and  otheura — dnv 
particalarattention to  the lowannualmileaf^ of  80,000 
miles.     Many  of  the  items  in  the  estimate  wonU 
be  reduced  with  a  large  mileage.  The  esfciiDate  of  tbs 
engineers — Meeiftrn.  Easton  and  AnderBoa^-allboaek 
alee  based  upon  80,000  car  miles,  oomes   to  ool; 
8'i)24  pence.      In  this  latter  estimate   caneal  is 
taken  at  2d.  per  B.T.U.,  which  results  in  2-784  psDM 
per  ear  mile,  as  compared  with  8*930  pence  of  Mf- 
Cox.     There  is  uiother    point  to  which  attcDMn 
might  be  called.      In  an  experioient  tbe  fngintf* 
would  naturally  he  on  tlie  safe  side  as  regarded  tbt 
power,  but  when  continuous  rimniog  was  the  oidir. 
economy,  always  keeping  in  view  efficiency,  in  ewcj 
direction  would  be  souj^ht ;  hence,  minor  altcntiaai 
in  mechanical    details  as  warranted  by  oxponaoos 
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woald  almost  certainly  farther  reduce  the  coat  of 
current  per  car  mile.  It  seemB  also  that  a  saving 
ought  to  be  made  in  the  equipment  of  such 
lines.  We  know  of  at  least  one  'bus  company 
that  has  twenty-five  cara  running  to  one  idle.  Mr, 
Cox  estimates  four  cara  running  with  three  idle,  that 
means  between  40or  50per  cent,  of  rolling-atock  idle. 
Would  not  the  proportion  of  one  idle  to  three  running 
be  sufficient  for  every  purpoae?  Theae  are  just  some 
of  the  criticisms  which  Mr.  Cox's  paper  demands,  for 
it  must  never  be  forgotten  that  the  duty  of  the 
borough  engineer  is  to  guard  hia  council,  and  hence 
to  exert  the  utmost  caution  in  preparing  reports  and 
estimates.  It  is  better  for  him  to  pluckily  err  on  the 
safe  side  than  to  cut  matters  so  closely  that  little 
margin  for  eventualities  is  allowed.  We  trust,  in 
considering  Mr.  Cox'areport,  the  Bradford  Corporation 
will  also  give  due  cousicleration  to  the  view  a 
we  have  advanced  and  to  others  of  a  similar 
character.  The  estimated  return  for  the  Wakefield- 
road  line  is  much  less  than  is  obtained  on  some 
other  of  the  Bradford  lines,  and  it  is  to  be  remem- 
bered that  almost  without  exception  the  introduction 
of  electric  traction  upon  tram  lii.ea  has  been  followed 
by  an  increase  per  car  mile  in  the  receipts. 


CLAYBURY  TENDERS. 


On  Wednesday  the  Contract  Journal,  which, 
as  most  of  our  business  readers  know,  makes  a 
speciahty  of  giving  results  of  tenders,  gave  the  list 
of  thoae  received  by  the  London  County  Council 
for  the  electric  lighting  of  Claybury  Asylum. 
The  list  is  a  startling  compilation,  because  it 
knocks  the  bottom  completely  out  of  all  precon- 
ceived notions  as  to  the  knowledge  electrical  firms 
have  of  tendering.  The  lowest  tender  was  to  the 
amount  of  :E13,970,  the  highest  £28,400  —  a 
difference  of  £14,430,  or  some  £460  more  than 
the  total  amount  of  the  lowest  tender.  It 
is  difficult  to  understand  this,  eapecially  aa  in 
this  case  contractors  were  not  left  to  their  own 
sweet  devices,  hut  tendered  upon  the  same  specifica- 
tion.  As  one  contractor  remarked,  "  Our  tender 
could  well  have  been  £3,000  or  £4,000  lower  had  we 
been  able  to  modify  the  specification  in  a  way  that 
would  really  have  made  the  work  better."  There  is 
no  wide  divergence  between  successive  tenders;  it  is 
only  when  we  come  to  a  summation  of  a  large 
number  of  tenders  that  the  amount  becomes 
startling. 


THE  NEW  TELEPHONE  COMPANY. 

The  prospectus  of  the  New  Company  is  before  ua, 
and,  as  might  have  been  expected  by  the  references 
made  at  the  meeting  of  the  National  Company  the 
other  day,  shows  a  compromise  has  been  effected, 
and  that  amicable  arrangement  is  to  take  the  place 
of  fierce  competition.  It  was  clear  to  all  who  had 
studied  the  subject  that  one  or  other  company  would 
have  to  take  a  back  seat,  and  perhaps  the  best  result 
that  could  have  happened  is  the  combination. 
By  it  the  National  practically  admits  its  service 
to  have  been  for  from  perfect,  and  that  the  New 


has  aomething  better  to  propoae.  The  National  takes 
all  the  shares  that  the  rules  of  the  Stock  Exchange 
allow,  nominates  one-half  the  Board,  and  atill  retains 
control  of  the  telephonic  interest  for  the  country. 
If  recent  agitation  leads  to  a  cheap  and  efficient 
service,  the  needs  of  the  public  will  be  served,  for  it 
is  hardly  in  the  nature  of  a  prophecy  to  foreshadow 
the  total  amalgamation  of  the  two  concerns  before 
many  years  are  over,  unleaa  some  wise  Government 
plucks  up  courage  to  take  over  the  work.  So  far  as 
London  is  concerned,  we  may  look  for  a  gradual 
development  of  the  twin-wire  system  till  the  whole 
system  is  complete,  and  no  sabscribers  are  left  in  any 
other  direction.  The  decreased  rate  of  subscription 
should  bring  additional  thousands  on  the  exchanges, 
and  it  is  only  when  every  house  has  its  telephone  that 
thefullbenefit  of  this  modern  invention  will  he  under- 
stood. It  is  difficult  to  know  whether  to  congratu- 
late the  National  or  the  New  upon  the  result,  but  at 
any  rate  the  former  has  shown  ita  wisdom  in  falling 
into  line,  while  the  latter  has  secured  an  easier  task 
for  providing  a  system  which  all  competent  persons 
allow  is  far  preferable  to  that  we  have  been  accus- 
tomed to  in  this  country. 


VARIATION  OF  VOLTAGE  AND  EFFICIENCY  OF 
LAMPS. 


Tbe  influence  of  the  variations  of  voltage  upon  the 
efficiency  of  incandescent  lamps  is  a  subject  which  specially 
appeals  to  supply  cotnpanieB'  maiiagers  and  engineers. 
M.  G.  P.  Roux,  of  Paris,  has  communicated  to  us,  u 
below,  the  results  of  a  series  of  tests  which  he  has  recently 
carried  out  to  determine  the  consumption  in  incandescent 
lamps  under  different  voltages.  These  tests  were  made 
with  an  Edison-Swan  lamp  of  16  c.p.,  110  volts,  with  a 
normal  consumption  of  4  26  watts  per  candle-power. 


'/O     tlo    /io 

Curves  or  Experihknts  on  Incahdsscsmt  Lahpb. 

Eneivy  4-28  volte  at  the  thick  line  (110  volte).  Beeistsnce,  R, 
cola  at  start  (b;  bridge)  321  ohms.  Besistanoe,  R,  at  fiiiiih 
172  ohms  (calcuUted). 

I  E^  tilths  of  ampere.     W  =--  watts.    R  =  10  obma. 

In  the  first  set  of  tests,  the  results  of  which  are  given  in 
Table  I.,  and  in  the  curves  of  the  diagram,  it  is  shown  that 
the  resistance  of  the  lamp  diminishes  as  the  pressure 
increases,  which  means  that  the  watts  absorbed  increase 
more  rapidly  than  the  t^are  of  the  vdlage,  and  that  an 
increase  of  234  per  cent,  of  watts  must  be  reckoned,  for 
an  increase  of  1  per  cent  in  the  volts — iu  other  words,  an 
increase  of  3  voltson  an  ordinary  circuit — means  an  increase 
of  about  7  per  cent  of  electrical  energy  absorbed. 

The  tests  were  commenced  at  20  volts  and  carried  to 
126  volts.  The  figures  in  the  first  and  second  columns  of 
Table  I.  were  taken  with  a  Defireii-D'ikXtRtTM^  ^-vts^nr- 
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Difitar  tUndwiJiaeil  with  a  Post  OiBce  suudard   battery, 
lOT  volu,  and  a  Ftrj  sundard  eel). 

Table  II.  sbows  the  percentage  of  increase  of  consump- 
tioti  of  energy  in  the  Um]>  for  variations  of  voltage  within 
the  oi'diiutry  limita.  The  mean  U  221  per  cent,  for  1  per 
cent,  uf  variation  of  voltage. 

Tasue  1— Tnr  op  ak  Ed»ox-8wax  LAiir,  16  c.r.,  ItO  VoLn. 
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It  L>  certain  that  the  lighting  [mwer  ia  increased  at  the 
sumu  time  aa  the  volta|;e,  bat  not  in  the  same  proportion, 
aiul  there  remain*  here  a  defect  vbich  the  constauc  progress 
tin  tho  maoufaetan  of  incumlciiceiit  lamps  will  certainly 
cauie  to  diuppmr,  lo  that  the  consumer  could  be  obar^ed 
not  by  cottsumptioD  of  onerey  in  bii  lamp,  but  rather  by 
the  amount  of  light  suppliedT 


ELECTRIC  CONDUIT  ROAD  IN  CHICAGO. 


w 


WhiU  the  hoi  b«ttl«  for  and  agMOBl  the  overhead  trolley 
ha*  been  |oing  on  between  lh«  street  car  companies  and 
the  municipal  authorities  id  various  eities,  reaulting  in 
New  York  and  Chita);o  in  tho  adoption  of  the  cable,  a 
■treet  car  cotn[iany  in  the  Utter  city  has  been  ex|ieri' 
ramtinft  'luictly  with  a  conduit  electnc  road  in  order  to 
Sttiafy  iteelt  on  the  question  of  the  ]>0S8ibitity  of  working 
aueb  a  road  successfully.  ,  This  road  has  now  beon  running 
a  numb«r  of  months,  and  from  all  reports  appears  to  have 
given  complete  satisfaction  ;  a  short  description  of  it  maj' 
therefore  be  of  ititerest. 

The  ooiiduit  ueed  it  that  known  aa  the  Lore  lysUm, 
already  mentioned  and  illustiuted  in  our  i»ue  of  July  1, 
1S91.  It  baa  tioce  b«on  changed  slightly  in  details  and 
improved  io  accordance  with  requiremenu  which  its  intro- 
duetion  into  ptuctJc«  have  shown  to  be  neceesary.  Much 
of  its  preaent  nieceu  U  due  to  the  earnut  eflbrta  of  the 
geiMnI  manaicer,  Hr.  Albert  G.  Wheeler. 

The  aeeompanyinK  illuatration  explains  ItMlf  and  needs 
little  comment.  One  of  the  im|)ort*nt  fealurea  is  that  tlie 
top  oover  of  the  conduit  concisU  of  rolled  steel  DtrijNt  or 
wtglfrirons,  having  a  deep  vertical  Mange  on  the  side  bound- 
ing the  slot.  Theae  angle-irutu  are  laid  in  long  lengths, 
baiiig  swnfad  in  place  by  the  cUm{«  shown  ;  by  releasing 
ttieae  fastenings,  which  is  a  very  simple  maltor,  the  aiigle- 
iroos  an  readily  ramoved,  which  open  the  conduit  and 
nnden  It  easily  accoMiUe  for  oxaminiog  and  repairing  the 
wirsM,  claaiting  the  conduits,  and  other  purposes.  Thie 
apiwars  to  b«  a  T«ry  important  feature,   as  one  of  tho 


difficulties  with  a  conduit  is  uaaally  ite  inacceesiWlity, 
unless  made  large  enough  to  admit  a  man,  in  whtcb  csm 
it  becomes  expensive.  It  ia  sUt«d  that  it  r«<iuir«  b««» 
few  men  and  a  very  short  time  to  open  long  lengths  of  ihn 
conduit, 

The  tlango  on  the  slot  aide  extends  lower  down  than  Iht 
wires,  and  therefore  protects  them  in  a  measure  from  tirte- 
ferenco  on  the  part  of  tho  meddleeome  small  boy,  who  is 
other  systems  delighted  in  pokiti};  wires  into  the  slot  snl 
BBciiig  the  spjuks  flj-.  It  will  be  noticed,  too,  that  botk 
load  and  return  are  insulated,  which  overcomoe  a  nntnte 
of  difficulties  experionred  on  grounded  railroad  circslti, 
and  too  well  known  to  bo  enumerated  here.  Tbo  eve 
coming  of  these  difficulties*  ia  by  no  mftaijs  a  nialtsr  4 
smnll  importance. 

Another  feature  is  the  mean*  of  support  and  inaulauoa 
of  tho  trolley  wires,  aa  shown  in  tho  cut,  Oreab  difficmUisi 
wore  at  first  oxperionoed  in  the  insulated  aunport,  but  the} 
cUim  that  the  preaent  form  overcomes  all  tnia,  and  that  n 
is  perfectly  aatiafactory,  the  wires  being  well  insulated  tnm 
in  very  wet  weather,  and  when  the  streets  kto  flooded  wili 
water.  Aa  will  be  seen,  thit  arrangement  takes  care  ol  thi 
expansion  and  contraction  ol  the  wiree.  Tbo  real  ol  thi 
conduit  construction,  with  the  rail  eupporU,  roadbed  laJ 
rails,  are  said  to  bo  the  same  as  ttiOM  of  the  beat  caUi 
roads, 


Tbe  Love  Bleotric  Conduit. 

One  i)t  the  mrts  which  was  very  troableaome  at  fint  « 
the  trolley  itself,  but  now  tbey  state  that  they  have  orv 
come  this  also,  and  that  the  very  simple  form  of  inlkf 
shown,  which  is  the  one  used  now,  ia  perfectly  Batts£KM>T' 
Tho  trolley  wheels  are  slightly  smaller  than  tboeo  used  • 
overhead  roads  and  are  loosely  siijiportevl  eo  aa  to  adailsl 
a  small  amount  of  play  in  all  directions,  juat  enough  V> 
adapt  themselvea  to  the  inevitable  slight  irregiilinliia 
cliietly  at  curves.  The  whole  trolley  bar  is  easily  delacksl 
and  replaced  if  broken. 

The  conduit  is  well  drained  by  meana  ol  frMttant  fifi 
connections  to  tbe  sewers  and  sotlling-boxes.  Iti  odir  It 
clean  it  of  mud  and  other  sodiroent,  a  broah  ia  attached  >s 
the  trolley,  which  swecpa  tho  dirt  into  receiving-boxes. 

The  road  is  I  ^  miles  long,  embracing  four  curves  of  31, 
45,  and  S5  degrees  radius,  two  double  and  two  single  track 
crossings  and  10  switches.  It  was  Uiilt  during  tbe  p«) 
winter  on  the  tracks  of  the  North  Chicago  Street  Raflvif 
Company. 

That  tbo  road  has  been  running  quite  tuccessfullT  >  ^x^ 
shown  by  the  fact  that  tho  North  Chicago  Street  Bailwa; 
Company  has  accepted  the  road.  In  a  letter  from  PreiidaNt 
Yerkes,  of  that  company,  he  says :  "  So  far  aa  the  mis* 
il«olf  ia  conccr-ied  it  gives  us  jwrfect  satisfaction,  and  tm- 
trary  to  my  (oars  the  insulation  is  not  interferw)  witJiiatay 
manner  by  moiiturv.  We  h.-ivc  bid  noineof  tbe  moeti 
rains  in  this  vicinity  during  tbe  |KUt  three  or  four 
that  I  have  over  cxporionced,  so  much  so  that  at  one 
the  cars  ran  through  water  on  the  track  Sin.  or  to 
deep,  the  trolley  in  tho  conduit  running  in  the  waWti 
owing  to  the  inability  of  the  sewer  conneoljons  to  e^rrj^ 
tho  lliwd  ftist  enough,  but  at  no  time  was  tho  road  auifni 
from  this  cause."     After  referring  to  somo  tmlavoimUtj 
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■aai«  rolUf!*.  Etch  of  tfaese  trawtarec  bad  b«en  recentl]- 
repsired,  anil  kllfaotigh  they  hilt)  been  well  baked  lliero  may 
bare  been  »aiiie  Ica^go  throtigb  Ui«  green  sbelUc.  The 
Foaeault  ourreiit  in  the  cores  w«r«  probably  greftter  iban 
is  Ibt  new  armatures.     With  the  same  armature  and  Golds 


Flit.  5. 

tbo  oflicicocy  i*  a  few  (ler  cent,  higher  cold  than  whon 
bot.  It  baa  bean  tb«  aim  lo  run  as  nearly  aa  poaaible  at 
tbe  tamporatura  of  ordinary  running,  so  that  the  Relds  were 
eomfoTUbljr  wann  but  not  hot.  It  is  conlidently  believed 
that  tbe  flffieiency  of  these  machines  would  be  considL-rably 
above  90  per  cent,  it  taken  at  arraalnre  nbnft  and  with  full 
volt«ge. 
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heavy.  On  atarting  tbe  oar  tbe  cuiroat  »  very  boairy  and 
the  field  iR  saturated  with  a  iHnall  number  o(  tuma  ;  neoea 
the  torque  with  a  given  cuirout  ia  itearlf  tbo  aame,  wbii- 
ever  the  windings  of  the  field.  Tbo  aiwed  »nO  counter 
E.M.F.  are  small  at  «t*rting ;  bencfl  the  potential  differeae* 
at  tbe  armature  bmibe*  should  be  rcduood  until  it  paMM 
only  enough  current  to  start  tbe  car  without  jarlung. 
The  easiest  way  of  reducing  the  (Krtentiftl  difforenca  at  tbe 
brushes  is  by  interposing  r««i«tance ;  and  the  he«t  derelofNd 
by  the  C-K  can  be  eared  for  more  easily  and  cb4»p1y  in  as 
open  rheostat  than  iu  the  field  coils.  Rheostats  of  iron  ind 
mica  are  cboanor  and  more  heat-proof  tbaii  colton-COT(wt 
wires.  This  forces  tbe  conclusion  that  for  tbe  heavy  loid 
due  to  accelerating  the  car  at  ctartirif;,  tbo  field  ahould  hare 
the  smaller  number  of  turns,  and  m  the  car  rea«hH  notnul 
speed,  and  the  horsepower  and  C  becomes  I0K,  tk 
ofhciency  of  the  motor  would  be  raised  by  incraoaing  ib 
number  of  tiiins  in  the  field.  This  conclusion  is  anetlf 
the  reverse  of  the  common  practice  of  manufacturen  via 
sacrifice  some  efficiency  for  speed  at  small  horM  po««R 
It  is  also  in  line  with  the  experience  of  tbe  road  dmo 
tioncd,  that  replaced  the  commutuled  fielda  witb  a  aogli 
soiies  coils  of  No.  7  wire,  and  latiir  with  No.  5  wirei  In 
bent  lose  could  be  saved,  and  the  average  efficiency  niisJ 
by  using  tho  two  motors  in  series  at  tbe  start,  sod  alMT 
ward  cutting  out  one  or  putting  the  two  motors  ia  panili 
if  necessary,  as  tho  speed  increases  and  borse-pom 
decreases.  An  avomge  of  12  teats  on  the  road  sbowite 
with  two  motors  on  a  car  it  require*  27  per  cent  !«••  cunM 
if  only  one  is  working. 

In  Fig.  2,  Curve  A  shows  the  efficiency  of  SpngneBcMr 
with  single  pair  of  coila  when  tbe  whole  of  a  TboBMS- 
Houston  rheostat  is  in  circuit.     B  sbowa  about  ibrte-tUf 


pikb  Ibfv  rvtti 
Fl'i.  H. 

Fig.  1  shows  elficiejMy  curves  tor  tbo  motor,  with 
different  combination*  of  the  field  coils. 

In  Fi^.  3,  Curvca  A  and  B  show  efficiency  of  tbe  inaohtne 
with  B&7  and  Gil  tunu  of  Nn.  7  wire  in  the  field  coila  li 
will  be  Doted  in  Figs.  1  ami  3  that  the  motor  haa  highuat. 
efficiency  with  tbe  larger  number  of  turn*  on  field  coils 
until  tbe  iron  is  Htnrtted,  when  tbe  Iwltcr  efficiency  is 
^VM  with  smaller  nttmber  of  turns  and  consequent  lower 
nalalsnce  in  field.  This  shown  tbe  sdvRntAge  of  working; 
on  tbe  fifth  and  seventh  cli)i«  with  barrel  regulator,  ni'  nf 
cuttbg  out  |i*rt  of  tbe  turns  on  field  when   the  load  ia 


of  the  rheostat  in  nie ;  and  in  0  it  is  all  out,  Tbe  < 
line,  A^  gives  the  efficiency  as  calculated  from  tbe  difff 
ence  of  potential  about  tho  motor  alone.  Curve  A,  is  ■* 
strictly  compatible  with  the  other*  on  account  of  ibe  M(P 
sary  variations  in  the  voltage  at  tho  motor;  but  it  ie*> 
ahow  thu  increuBod  efiieieacy  to  be  obtained  by  uutiii>i 
the  suporfiiious  voltage  in  a  second  motor  in  aeriaa.  b 
this  connection  it  is  interesting  to  note  tJmt  tbe  iwiwaiW 
of  rheostat,  as  calculated  from  current  ai»d  [lOlential  diftr 
ence,  decreases  with  incioaso  of  current.  Tbis  ia  * 
expected,  since  tho  larger  p.irt  of  tlw  rerietanMi  b  dne  ■" 
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Burface  contact  between  the  plates  of  iron  iu  the  rheoBtat, 
these  being  pressed  together  more  closely  as  the  iron  heats. 
A  similar  effect,  but  much  more  marked,  has  been  noticed 
in  earlier  experiments  by  one  of  us,  with  alternate  plates 
of  carbon  and  iron. 

Figs.  4,  5,  and  6  show  curves  of  torque,  speed,  and 
horse-power,  referring  to  the  No.  6  Sprague  motor.  In 
Fig.  5,  A  shows  horse  power  and  horizontal  effort  on  a 
30in.  wheel ;  B,  C.  D,  E,  and  F  clips  2,  3,  4,  5,  and  7, 
respectively.  In  Fig.  6  A  shows  speed  and  horse-power, 
with  all  of  the  rheostat  in  ;  E  with  ^  of  rheobtat  in  ;  B,  G, 
D,  F,  and  G  clips  2,  3,  4,  5,  and  7,  respectively.  These 
may  be  compared  with  results  presented  by  Prof.  S.  H. 
Short  before  the  Chicago  Electric  Club,  March  28,  1892. 
Fig.  7  gives  curves  of  current,  torque,  speed,  and  efficiency 
from  a  15-h.p.  Thomson-Houston  single-reduction  motor. 
The  reduction  ratio  is  4-7857. 

(To  he  eonlimted. ) 


ELECTRIC  SWING. 


Hr.  Volk,  of  the  Brighton  Electric  Bailway,  has  devised 
an  electric  attachment  for  swings.  The  direct  pull  of  a 
solenoid  is  utilised,  the  core  of  the  solenoid  being  connected 
w)th  a  wire  cord,  which  passes  over  a  pulley,  then  faorizon- 
tiuly  to  the  side  arms  of  the  swing. 

The  make  and  break  action  is  rather  peculiar,  as  with  the 
reversal  of  the  motion  of  the  swing  the  contact  is  made  and 
broken  independently  of  the  angular  motion  of  the  swin^. 
This  is  effected  by  means  of  the  wire  cord  running  througti 
a  gripper  attached  to  the  contact  lever,  so  that  the  cnrd 
slips  freely  through  the  grip{]er  after  carrying  the  lever  to 
either  extreme  of  ita  motion.  The  current  is  about  three- 
quarter  amperes  at  160  volts.  The  motion  is  said  to  be 
peculiarly  smooth  and  pleasant. 


ELECTRIC  CLOCKS. 


The  merits  of  the  self-regulating  electric  clocks  recantl]'  ex- 
hibited at  the  CryHtal  Palace  Exhibition  by  Meaare.  Shippey 
Bros,  are  begiiming  to   make  theiuselves  known,  for  we  learn 
that  this  firm  are  busy  fitting  up  sets  of  these  ingenioUB  clocks' 
in   country  mausions,  also  in   several   engineering   works  and 

Sublic  buildings  in  variuus  parts  of  the  United  Kingdom, 
luring  the  past  month,  amongst  others,  they  liave  carried  out 
K'vate  installations  for  Mr.  Gilbert  Harrison,  "  Manx  View," 
niforth  ;  Captain  Bilton,  Norfolk-sijunre,  Brighton  ;  Mr.  L. 
H.  Barron,  Slough  ;  Mr.  Valentine  Holmes,  Frith ville-gardens, 
W.;  Mr.  Heniv  Bevan,  South  Woodford  ;  Messrs.  Amoa  and 
Smith,  where  clocks  are  under  test  at  the  Victoria  Docks,  Hull; 
the  offices  of  Messra.  J.  H.  Burt  and  Co.,  Cannon -street,  and 
numerous  other  public  buildings  and  mines  in  England  and 
Wales. 

The  principle  of  these  clocks  is  simjJe  ;  for  instance,  in  the 
ball  of  a  private  residence,  or  in  tho  chief  ofticea  of  works,  a 
atandard  oJeotric  regulator  is  placed.  Thb  regulator  works  by 
ita  own  action  for,  say,  50J  seconds,  when  electric  contact  is 
made  and  a  magnetic  pull  is  exerted,  and  during  bha  remaining 
half-second  roi|uired  to  complete  tho  round  of  the  minute 
wheel  an  ingenious  contact  arrangement  lifts  a  small  ball 
and  momentarily  breaks  the  circuit,  so  that  the  wheel  becomes 
free  again.  Tlien  by  the  aid  and  momentum  of  tho  pendulum 
the  motion  is  continued,  and  the  automatic  electric  action  goes 
on  perpetually  dity  after  day,  year  after  year,  for  one,  three,  or 
five  yean,  according  tu  tho  battery  power  supplied. 

The  regulators,  which  are  made  in  three  sizes  according  to  re- 
quirements, are  capable  of  regulating  sets  of  either  10,  20,  or  30 
■econdatr  clocks  connected  in  series,  and  these  can,  of  course, 
be  fitted  in  various  parta  of  the  house,  buildings,  works,  or 
railway  stations,  as  the  case  may  be,  and  thus  can  be  success- 
fully driven  by  four  to  six  volts  of  intermittent  current  within 
a  radius  of  two  or  ihree  miles.  The  secondary  clocks,  being  in 
qrnipathetic  action  with  the  main  circuit  clocK,  are  electrically 
regulated  every  minute,  and  it  is  claimed  as  part  of  the  inven- 
tion that  by  this  method  no  clock  can  deviate  from  each  other 
for  more  than  one  second  under  nny  conditions  whatever.  The 
■f  st«ro,  which  is  covered  by  several  patente  m  all  countries, 
IB  the  inventiun  of  Mr.  E.  Schweizer,  and  as  an  illustra- 
taon  of  the  success  of  the  system  when  worked  on  a 
laige  acale,  it  may  be  mentioned  that  the  municipality 
of  Vienna  has  hod  working  for  some  time  past  over  600  of 
these  clocks,  r^ulated  from  four  main  centre*  ;  standard  time 
ia  thus  assured  in  all  parts  of  that  city.     A  special  type  of 


clock  is  abo  manufactured  and  supplied  for  fixing  up  in  central 
electric  stations,  which  ia  i^uarantead  to  be  no  way  affected  by 
the  vibration  of  the  machinery  or  magnetism  of  the  electric 
plant.  The  progress  of  this  new  system  of  horology  bids  fair 
to  make  it  oue  of  the  important  inventions  of  the  age,  and  it 
will  be  watched  with  interest  by  all  firms  or  authorities  seeking 
to  secure  a  reliable  clock  which  will  without  trouble  give 
uniform  correct  standard  time. 


ON  THE  APPLICATIONS  OF  ELECTRICITY  IN  THE 
ROYAL  DOCKYARDS  AND  NAVY.* 

BY   HKNRT   E.    DE\DUAN,   CHIKK  CONSTRUCTOR,   PORTS- 
MOUTH  DOCKYARD. 

This  is  an  age  of  electricity  ;  and  the  fact  is  well  exemplified  on 
board  a  modern  battle-ship  of  the  Royal  Navy.  Some  of  the 
applications  of  electricity  m  the  naval  service  do  not  come  within 
the  scope  of  ordinary  mercantile  practice  ;  and  in  the  case  of  those 
which  do,  the  naval  experience  is  of  a  special  kind,  and  may  be  of 
some  value  to  those  outside  the  service.  A  statement  therefore  ef 
naval  methods  and  practice  up  to  date  may  not  be  without  interest 
and  instruction  to  the  members  of  this  institution.  At  the  present 
time  visitors  to  Portsmouth  Dockyard  will  probably  be  surprieed,  if 
not  disappointed,  at  the  somewhat  primitive  character  of  the 
workshops  devoted  to  the  electrical  testing  and  constraction. 
This  branch  of  work  was  commenced  in  a  very  small  way  about 
IT  vears  ago,  and  found  a  temporal^  home  in  a  small  shed  which 
had  been  previously  used  for  a  different  purpose.  As  the  work 
from  time  to  time  has  erowo,  this  shed  has  been  enlarged  as  far 
as  available  space  would  permiL  Designs  have  been  prepared  for 
a  more  sobstantial  and  suitable  buildinv,  in  the  hope  that  in  time 
the  Admiralty  will  be  able  to  devot«  sutQcient  money  to  providing 
a  proper  habitation  foF  this  important  branch  of  dockyard  work. 

The  larger  propoition  of  the  plaot  required  for  electric  iuBballa- 
tions  in  the  navy  ia  not  made  in  the  dockyard.  Formerly  idl 
dynamos  and  their  oni;ines  were  obtained  entirely  by  contract ; 
but  recently  five  sets  of  these  have  been  designed  and  constructed 
io  the  dockyard.  After  patterns  of  the  smaller  fittings  have  been 
Gied,  the  supply  of  these  also  in  bulk  has  generally  been  obtained 
by  contract.  There  is,  however,  a  great  deal  of  work  left  to  be 
done  in  the  dockyard,  in  testing  and  installinE  these  fittings  in  the 
ships,  in  carrying  out  repairs,  and  in  devising  and  preparing 
pattema  of  new  flttiogs  to  meet  the  constantly  growing  require- 
ments of  the  navy.  There  is  also  some  work  which  for  obvious 
reasons  is  confined  to  the  Royal  workshops. 

The  applications  of  electricity  in  the  navy  may  be  dealt  with 
under  the  following  heads :  ()}  Search-lights  ;  (2)  internal  lighting 
of  ships,  including  temporary  installations  iu  shipe  building  and 
repairing  ;  (3)  torpedo  and  gun  circuits  ;  (4)  electric  communica- 
tion 1  (5)  other  applications. 

1.     Search-liouts. 

Tho  introduction  of  the  search-light — without  which  no  modem 
warship  or  torpedo-boat  would  be  considered  comptete—  dates  from 
IST6;  and  the  first  vessel  in  the  navy  fitted  with  a  search -light 
apparatus  was  the  "Minotaur."  Some  experiments  bad  been 
carried  out  in  the  jirevious  year  by  Messrs.  Wilde  and  Co.,  of 
Manchester,  on  boanl  the  gunboat  "Comet";  and  theee  proved  so 
far  satisfactory  tliat  a  couiplete  pUnt  was  ordered  and  fitted  on 
board  the  "Minotaur."  The  dynamo  employed  was  one  of  the 
alternating -current  type  with  32  magnets,  and  it  was  dtiven  at 
atKiut  400  revolutions  by  a  belt  from  an  auxiliary  pumping 
engine.  The  projector  wax  of  a  primitive  type,  and  pedestals 
were  fixed  in  three  different  places,  from  any  one  of  which 
the  same  projector  could  be  used.  It  was  Htted  with  a  para- 
bolic roSector  and  with  dioptric  and  diverging  lenses.  A 
diaphragm  was  also  provided  for  enabling  flashing  signals  to  be 
made.  The  lamp  employed  was  Wilde's,  aiid  was  a  vertical 
one.  The  carbon  ro(i<i  were  si|uare  in  section,  and  their 
holders  were  mode  U>  slide  on  two  pillars,  and  were  moved  up  and 
down  by  a  central  pillar  with  a  xcrou'  thread  cut  in  it.  The  tamp 
WHS  hand -regulated,  and  one  lead  was  put  to  earth.  The 
"  T<'meraire  "  in  the  same  year  was  next  fitted  in  a  simitar  manner, 
with  the  exception  thatn  Man^in  projector  was  introduced,  fitted 
with  Wilde's  lamp,  lens,  etc.  In  tlieneityoar,  1S77, the  "Dread- 
nought,"  "  Neptune,"  and  several  other  vessels  were  fitted  with 
the  same  class  of  apparatus. 

In  1ST8  direct  driving  was  first  introduced.  In  this  year 
Messrs.  Wilde  and  Co.  coupled  tlieir  machines  to  engines  mode  by 
Brotherhood  and  by  Chadwick,  of  Manchester.  The  dynamo  was 
also  improved,  so  as  to  be  able  to  maintain  two  arc  saarch-lighta  at 
one  time.  In  the  same  year  also  the  "  Triumph  "  was  fitted  by 
Messrs.  Siemens  Bros,  with  a  search-light  mstallation.  The 
dynamos  were  four  in  number,  of  horizontid  type,  arranged  in  two 
pairs,  and  each  connected  in  parallel  to  one  circuit.  A  switohboard 
was  fitted,  for  enabling  any  two  of  these  dynamos  to  be  coapled 
up  toeetber  on  any  circuit.  It  consisted  of^a  wood  base  with  two 
seta  of  bars  at  right  angles  to  each  other,  one  set  on  the  top  of  the 
base,  and  the  other  underneath.  One  set  of  bars  was  connected  to 
the  dynamos,  and  the  other  to  the  circuits.  At  their  intei«eotions 
these  bare  could  be  connected  as  required  by  means  of  suitable 

Slugs.     The  projector  used  was  a  Siemens  bolophote,  which  was 
eavy  and  clumsy,  being  mode  largely  of  cast  iron.     It  was  fitted 
with  diverging  and  dioptric  tenses.     Of  theee,  the  latter  was  oom- 

*  Paper  read  at  a  meeting  of  tlie  lostitntion  of  Meobaoical 
Engineers. 
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poMd  of  eonceolrio  glftn  ring*  of  lrtnn([u1ar  tcction,  held  in  a 
■Mttal  (ruM.  Il  hfd  bIm  ■  Huihinic  arrsiitromoiiU  The  lamp  uerI 
WM  on*  ot  tbo  Siomona  nalf-iwulntiiiK  tyint,  nnd  lia>i  a  *innU 
mlmM  fiteil  to  it.  It  wa*  cwnplTcaWd,  nnd  (icijii«tii)}'  sot  out  of 
order.  Tlie  cnrboii*  v«n  «pl  lo  xlick  toij«il>or,  nnd  Ui«  lamp  wnn 
Mniilive  to  &n>*  sKghl  varhlfon  in  «p6«al  of  ilvTinnioa.  Tlii*  kicp 
did  not  comu  into  gcnprnl  line. 

SutNMqncnIly.  the  (•lamiiie  dfonino  wim  intnxiiiMd  (or  xenrcb' 
lighting  tty  Mcun.  Snntter  Lonioiinior.  oF  Pnrin.  nnd  in  1:^1  Ihs 
'"livflaxIbM"  wk>  Hlt«d  with  Uii*  dynitmo.  In  tliis  installution 
the  Muigln  (irojcctor  wm  untd,  witli  n  Mansln  minor  innlood  of 
ibe  dioplric  lend.  The  Inmp  wui  l»iid.r«aiilat«d  and  inclined. 
The  nrnmtne  dynsmo  hu  tine*  been  «up«rMA»(I  by  olban  of  Uter 
tnolio.  but.  tbo  Mantfin  mirror  and  thn  iiKiUnnt  li»iid'Uiiip  Rur- 
vlvoil,  sod  bocamo  the  atundnrd  B«rvioo  fitting. 

A'ataJ-Htreir*  /'r^'br(«v-.— Oat  of  tbene  earlier  attflmpU  the 
iBod«ra  navkl.MTVioo  projector  hua  ipwlaallv  been  evolved,  which 
baa  now  beoome  lAmlUar  to  ina*t  porKoru.  It  Mnuiata  of  n  cylin  - 
driol  UmImh  ntad*  o(  v«ry  tlmi  eioel,  with  n  nilvored  kIo" 
pankboUe  mirror  at  Ibe  buck  end,  in  the  (ocu»  of  which  an  arc 
light  ia  prodnced  betwMin  two  twboo  el>io)(«,  held  In  whni  i» 
kaavn  u  an  incUnod  hand'lamp,  the  oarbonn  slanding  at  an  Hnifle 
ol  about  lOdcg.  totlio  axil  of  the  mtrror.  The  fe«dint;  of  the 
C«rbOM  U  not  aulomalic,  but  i*  aDoompUihod  by  band  ;  nnd  the 
iMitcra  !■  «o  Rucpended  that  it  biu  motion  on  Iti  pedcatal  throuch 
the  whole  olrolo  in  uimuth  and  through  nbout  DOiicg.  in  nllitudo. 
During  !t«  motion  the  electriral  comiveUorix  am  kept  up  by  auit. 
able  rubbing  contAOhi,  A  «u'it«li  a  lillwl  in  the  |>n:la>Ukl  for 
•witching  the  current  on  and  ofl.  Tlie  circuit  wirw,  main  and 
retMrn.are  brauKht  frtnn  the  main  awil^bboiu'd  tothoitwitiili  on  the 
padeMal,  tbcn<«  to  Ihe  rubbing  contacU.  and  linally  jmim  dose 
tOKoUior  up  ono  of  the  hollow  arma  of  the  Unicrn  aupport,  and 
tbronfCh  the  trunnion. bcnrinji  lo  two  l|)rii)R«  at  tho  batlom  of  the 
lamp-box.  The  lamp  when  put  In  mnkoH  contact  with  thcae 
•]>rinK>.  nod  eomuteUw  tlie  clr«ult  lhrou(!h  llio  cirbona.  Two 
■Inee  of  tbeae  urojeotorB  are  naeil  in  the  Tiaial  servJcc,  a  lari^ci' 
with  ■  2<in  mirror  for  ahipa,  and  a  Hmaller  with  a  20io.  mirror  (or 
torpedo  boala.  The  parabolic  mirror  in  tlitwe  projeoUrs  oonviTften 
the  raya  into  a  powerful  and  penetratJDK  cytinurical  beam  ol  liKht, 
At  tho  fnmtond  of  tho  lantern,  dlierK'ntc  Icnaci  can  be  uttiLuiie<l, 
lor  Hireadlnf!  Iho  boun  over  a  lar|[<ii  mrlaoe  nhcn  dcaiiod  ;  or  n 
SMblng  Mreeo  can  be  nflliod  for  aiiennlhne  purpoMa.  Tho  two 
meat  Important  part*  of  tfa«w  pivjooloni  (or  the  prodnctbn  of  n 
lioed  and  Blendy  bviim  ar^.  of  coime,  the  reflecting  mirror  and  the 
euboni.  For  the  siijiply  of  tbate  articleti  the  naval  service 
WAN  until  ror«iitl;|'  detieiidimt  unlirEly  utmn  Kremli  manufocluriliit 
flma*.  The  AdminJty,  fully  alive  to  the  diloininu  in  wbiuh  this 
eountry  mticht,  under  certain  circumatanccii.  bo  placed,  huve 
■oneht  to  Induco  Rngliah  manufacturer*  to  enter  into  oompolition 
wHd  th*  French  Amu  tor  the  aupply  of  thcao  artlt-livi ;  and  cxeiy- 
Ibinic  of  thie  kind  which  hoa  been  nlfonxl  with  the  aliifhto*!  iMixniao 
of  *iM>MM  kM  bMn  fully  and  carefully  tailed  at  PorUuiuutli,  The 
Engluh  nunufactureni  hnt«  no  docibl  bwl  no  entry  tank  lo  uei^odi- 
pliu  :  for,  diir^ntilinj;  cohI,  tbc  Frrncli  mirrors  and  carhunr-  Ictt 
notkloK  to  bo  doaiicd.ond  are  itUl  the  standard  to  which  allot  bum 
arerefemd. 

Jtffmn'i.  —  Aa  rwaida  mlrron,  the  <[aalitlea  roiuirod  are  throe  : 
tm,  thai  thev  thatl  tiroject  a  cjlindrlcal,  aharply  dotlnod,  and 
boiMKeneoue  m»di  oJ  light  of  great  Intonfllty  and  ponntrutivc 
pomr :  eeoond,  that  when  in  operation  tliey  ahull  iioC  be  liable 
to  crftck  by  contact  with  wat«r,  in  the  form  either  of  rnlii  or  of 
■M-WAler  iprny,  or  by  a  blast  of  cold  airi  third,  that (Jiey ahnll 
MtlU  the  coacuasioD  cbuumI  by  the  di«chur^c  of  houvy  guns. 
niCM  gnalltioa  ahoiild  bo  c«inbincd  at  n  modcmtc  cost  if  poaaible, 
alllionitb  efflcioney  ia  the  primary  conaidcration.  Thux  far  mirtora 
bare  boon  aobmltted  for  trial  by  aix  dilTeront  ICng1i«h  makcra,  and 
by  other*  •|i«rimen«  are  tMag  prepared  for  future  trial.  From 
among  iheM  at  lean  one  aueoeMlul  English  »(>eciinun  haa  been 
lAtaiaed,  wfaidi  ooiopaiva  in  all  points  favourLtbly  with  the  Prenoli 

CdtMtion  :  and  one  halt  of  the  Mipuly  for  lli<>  navy  will  thi*  year 
ordered  from  tbo  linn  prodncioK  thin  Kgiccimcn. 
CbrAona.  — VViUi  roRMtl  to  Enuliah  carbona.  tho  loaulta  were  (or 
ft  lon([UiiMdbikearUninE!  won  after  ac^eral  attcmpta  by  ihoaame 
Sffnii  none  of  the  eiiecunenR  aubmitted  (or  teet  appraochod  in 
etf  dsney  thoM  of  French  make.  The  lliree  (|ualltl«a  required  in 
Mod  ovbena  are  that  they  ehall  m^nlain  a  etaady  arc  without 
nMiriair  or  eicemivo  hiwing  i  that  tbey  aholl  be  perfuotly  pure  nnd 
homageaeoui  in  aitnctaro.  and  iholl  pruaenu  a.  well-formed  crnter 
on  the  poeiUvo  carbon  and  a  wall  formed  iioint  on  the  negative  ; 
and  tiiat  tbo  waato  ahall  be  ateody  and  uniform,  witbont  crnckinj; 
or  onimbllng.  A  certain  amount  of  aanocaa  hna  already  ciowneu 
tko  peraetcring  albrta  o(  BcKhati  manufacturer*,  Altlioufch  the 
Bngwli  earboni  are  not  eivn  yet  fully  eciual  to  tho>o  provioualy 
obtainMl  fma  France,  it  ia  hoped  they  « ill  nmn  come  auffldontly 
Mar  tlialalMKUrd  to  make  tb<niaoce}>iabk'  for  vie  in  the  navy. 

Prtftrtor  JfefwirvMcafi.— Ilie  preKnt  acii  ice  projector  reijuire* 
at  taaat  one  maa  eloae  lo  It,  to  dirocl  tho  beam  of  lijibt  in  any 
daairvd  dWilioB  and  alao  to  food  and  odjuat  the  oirbona  on 
MMMOfy.  Thii  ia  a  diaadraiUi^ni  baoauao  the  nowtion  of  a  aoorch 
Ugbt  ia  erldeatty  dob  afflardlii);  a  good  mark  lor  an  cnomy'a  Rni, 
and  la  a  bad  iMMtioo  for  obeerving  the  object  tllominatod,  and  It 
WmU  be  •■  adrantaoe  If  the  projector  could  be  ontirely  munlpu- 
lalod  froniapreteeled  poaitionataomediatanoe-  tor  inatanoe.  from 
tbo  atdlBary  ooMiliift  tower.  For  thu  parpose  two  nHjui^ites  am 
neeaMary ;  fint.  a  fpied  automatic  lamp:  and  aecond.  an  ctli- 
etaot  motor  for  givInK  lite  nnrnrmfj  moveoMinta  to  tbo  [>rojoctor. 
It  l>  to  tliaae  two  ImiiroveKMnle  that  attentloB  i«  now  beinK  slvcn. 
A  KOed  praoueal  aatamaUo  lompfe  tli«  firal  naawiity  ;  without 
llifl  a  IMM  muat  be  atatlMied  at  the  projector  to  (oad  the  oarhona 
and  Mitf  tbnv  b«  MD  abo  direct  the  beaiD  ol  UghL    Several 


automatic  Inrngw  huv«  boon  totterl,  but  notio  liavo  aa  yc« 
adopted  for  general  iino.  One  lamp,  in  which  tho  carbon*  arc  top- 
bit«d  by  n  rnnalt  oloctric  motor  hi  naliunt  I'irt.-uli.l*  promiainfiib*  ' 
in  lia  nnal  form  it  lias  not  yet  beoo  roturnwl  from  Ibe  n 
The  lielil,  bawevor,  la  atlll  open  for  invention  in  tbi*  dir 
EijieiinieTita  have  ;il«o  been  modo  with  nri  eJectrv 
attouhed  to  the  service  projector,  by  which  the  moveoionte  > 
latter  mn  b«  directed  nnd  controlled  (r.>iii  ii  diatan<!e.  TWi 
nre  hi|i;blv  lalinfac-lary,  but,  an  alreody  tiLHt«ii,  ttto  tnventkai  I  . , 
likely  to  be  brnuclit  Inrgetj  into  ii-io  until  it  nan  bo  oombloed  *id 
n  anii.ifactoiy  aiitfliFintiolami).  Itccontly  »  whe«lod  CMtriac*  ka> 
been  iiitroduood  for  iiatiig  a  •tilp'a  jirojoctor  oa  shore, 

S.  1m.'ani»3CXNt  UK  (iLi>w-LAwr  l^uirriyit. 

Electricity  la  at  tbn  prtaont  day  loiKoly  t«Hart«d  to  ler  lU 
iiurpOM  of  lightlnjiF  intocnaUr  thio  ToaaoU  of  tho  navy  ;  all  tk 
larger  veawla,  vndi  a»  battw-ahlpe  nnd  firat  and  aocoad  clw 
crui-en),  are  now  «•>  li|;htod.  Moreover,  tbia  moila  of  lightlnfa 
not  roatrictod  to  the  bubitaMe  portions  of  cito  nhlp,  but  1#  eunal 
out  to  tlio  complotu  ciuluaioD  of  other  uiodoe,  nltltough  tJii  lUta 
may  bo  httod  aa  n  roaciro.  Tbua  the  eleotrio  lif{btiiis  ia  eitoaW 
to  nifiobinory  apncca.  cord  bunkers,  ma|nuike«,  eboll'rooaeB,! 
ruotntr.  gun  i]uai'Lor*,  etc.,  oi^  wall  MtoUio  iUuminatioii  of  coa 
oaidc,  telegraph  dlala,  bew  and  maatliond  and  algnal  laaa 
semaphores,  etc.  Clustere  of  glow  Uunpa  bettefuh  an  eoan 
motal  rolIecCor  nre  alw  employed  (or  ligfatinf;  tlw  upper  deck,  vbH 
coatinz  or  other  oporiLtionn  arc  beii^  oorritiil  oti  ttt  ait^t.  Ia  • 
lnn[o  battle- (hip  like  tho  "  Koyol  Sovereign  "  tbcro  wouUbetbarri 
HtX)  ot  thoae  glow  lnm[is.  neeesii toting  for  tbia  n^tom  aleoe  tba« 
eight  mlle«  oi  electric  Uada,  which  arc  Miutvaleiit  to  aaiaaUbt 
like  IG5  mile*  ot  copper  wire  nl  varying  •(«••,  principally  No.  V 
legal  standard  wire  gaug«,  or  (I'OSein.  diametor, 

/Vr)|rrru, ^Tho  lirat  iuRtallatiOH  of  intcinal  liithtina  in  tbaaat] 
wnaoarrieil  out  on  bouid  the  "  Inlleiiblo  "  in  1^1  liy  tba  Ai^ 
American  Itrirsh  Compriny.  It  waa  a  oombinod  ayotom  t4  ■mm' 
glow  tarnjis,  Tho  dyuamoa  uaod  wor«  of  the  Brnab  t]rM ' 
which  tbe  lirat  «|Mciinen  brausht  to  this  country  waa  pafOMpl 
bv  the  Atliniiatty,  and  la  atill  In  uto  In  I'ortamoutli  Oockfad 
l^r^h  miicliiric  wn«  capable  n(  maintnininK  IS  Bnuk  w 
luiupii  It!  ■2,0D»  c.p.  eivoli,  Tho  Inrnpa  hod  iIoubTo  aeU  oi  cartaaa 
each  puir  bnrning  oigbt  hur,ir8.  T^ieae  arc  lani|ai  wcreaviUrf 
ijii  mid  off  by  a  awitcb  opening  and  ulorriiig  n  nbunt  circuit  •!«■' 
r'fuiatrinoo.  With  llna  plin  it  iavvident  a  latup  oonld  ootW^if 
hiilxllod  while  tho  current  woa  on,  even  if  tho  light  wal  latdm 
oil',  beoaute  blie  lamp  Itaolf  atiU  formed  a  part  of  tbo  einrdk  k 
Hwlloh  was  ocoonlingly  deviMxl  In  ilio  dockyard  by  tnauMolekai 
the  lamp  oorihl  be  uiit  completely  out  of  the  circuit.  liaBtat 
glow  lampe  were  littod  in  Mls  of  IN  in  Mrlea,  ench  aot  bcdi^|AMl 
in  lurnllol  between  the  main  circuila  of  tho  arc  UaipB.  U 
glow  lamp  waa  Stted  with  an  outomatie  Cut'OUt,  btingiag  hiella 
ciifiilt  n  rasiBlanca  oc|ual  to  about  that  of  tho  lamp,  in  OMt  '^ 
Utter  foiled.  This  syatom  now  no  longer  oxiat«  in  the  "  Iiiiwltili ' 
on  installation  on  modern  mothod*  havInK  b««D  Bub«titiit«llbrtt. 
Tho  five  Indiivu  troo[iBhlp«  were  next  flttod  tlirougbout  with  gb* 
lampB  by  tbo  Gdi«on  Coinpiuiy,  who  owd  the  EdIaoti'HeoUaMa 
tvpo  of  dynamo,  giving  a  current  of  IW  amporea  *t  110  tilU 
Tbc  "  I'rilypbemviB"  wiu  also  entirely  Kttod  by  Mnwiia  'liwiati 
nnd  tho  "  ColusFue "  by  the  Br-nrdi  L'ompaay,  Ui«  dyiuuMM  ia  lb 
latter  boini;  of  the  Victona-Riuah  type.  The  "  Polyptraawt*  ■•• 
til*  only  ehip  in  tho  navy  htlivl  on  tho  aingle-wire  ayaCom.  Alkr 
warda,  the  adoption  ol  internal  lighting  becMne  geoaral  j  all  wt 
reawla,  except  thu  emnller  cruUers,  wore  fitted,  a«  wore  *lm  Ai 
previous  vesseU  on  tho  linit  opportunity  of  thoir  oocaiog  lalv 
ropair^  und  refit.  Tbttrc  are  now  in  thu  nary  about  900  twfll 
vuhai  lilted  01'  boinf>  Hitod  with  ulectiic  lighttni;  for  scatfcbJi^ 
or  Internal  lighting,  or  both. 

JhJIriillijf.—TUe  eurlbr  inalnllationa,  altJiough  ijalto  mtadir 
tory  ao  tar  n«  the  Itluinlnating  elfoct  wnaconoerned,  wore  uartaJill 
not  aatiataotory  in  regard  to  Lhe  ondnranoo  of  tli«  plant ;  la  ImU 
they  were  a  conrstant  eouroa  of  traubia,  both  th«  dynamoa  aJwl  lb 
leads  requiring  freiiuent  repaira  or  reoowala,  Tboaa  ii««lilw 
oroae  partly  from  faulty  ormstniction,  at>d  jiartly  from  tlka  c*a 
ditiona  necoMarily  existing  on  boiufl  ship*  ot  war,  such  as  ika 
naotwity  for  placing  tho  dynomus  well  down  in  the  ^|iw  ml 
under  protection  (lom  ahot  i  which  relegated  tbem  eitbar  le  it* 
engine  room  with  its  high  temporaturo  and  inolst  atinaisiilw^ ■ 
to  some  other  confined  and  ill-vMilUatod  spot.  Undor  (bwo  a» 
ditir>nB  the  insulation  aoon  tafferad,  and  In*  m&ohjite  qitlaUf  {il 
out  of  nclion.  The  leads  throughout  Ihe  #liiii  anSarad  uieltnO 
ocrrcaa  of  salt  water,  which  caused  much  trouble  by  doMroyioglla 
inauUtion,  and  producing  short- circuiting,  thereby  Imuaaiil] 
aottlnz  on  Arc  tlio  wood  casing  in  which  tlie  loada  wore  bU,* 
any  otcor  Indammnblo  mntoriai  in  tho  neighbourhood. 

/><Mrrf<*M.->Noarly  all  thoae  difficulties  bnvo  in  the  mwiM  rf 
time  been  triirinoiint^id.  While  it  la  still  naceosofy  M  |liM 
dyunmoB  under  jirolcction  (or  uao  In  action,  tt  liaa  now  booamalla 
pTncticc  to  lit  an  additional  dynamo  ea|iable  of  running  all  Ik* 
ligbca  gsnerally  requirerl  nt  one  tlmai,  aiKl  to  plaoo  it  with  tk 
motor  In  un  open  ajNuw  br)twueii  decks,  or  on  tbo  appar  d*A 
suitably  aheltered.  Tbis  ia  known  as  the  poaoo  or  dayligM 
dynamo.  The  Introduction  of  lood-ooated  vriras  Baaricod  an  avaci 
in  ahlpllghliiig  :  and  tlioao  wins  are  OBtiroly  oaad  in  all  tba  !•■■ 
installations,  and  ore  taklag  the  rJooo  of  tho  old  laada  ailMt 
ns  the  latter  rocpdr*  renawaU  Theiw  cabloe  diapoaoe  «mM| 
with  tho  wood  oaalnge  prvvionsly  uaed,  ramltingln  gr«>l«  st*- 
plicity  of  Ktting  as  well  as  inor«Med  affiobney.  The  rrood  ^al>^ 
arc  atlll  usoil  in  Amonoa,  oven  with  the  bad-ooaUd  cabiM,  bolls 
tho  writer 'a  opinion,  n  bile  addinff  largoly  to  tho  coart  ol  Iha  taMi' 
Utlon,  the)  aio  likely  to  dotnwt  from  ita  efSctanoy,  aa  thsv  hm 
such  oonvonbut  receptaoloi  for  «nU«r  to  lod(«  ia. 
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Dvnamoa.—The  Admiralty  have  not  adhered  to  any  one  par- 
ticular kind  of  dynamo,  for  although  those  of  the  Siemens  type 
predominate  in  the  navy  at  present,  nearly  all  the  well-known 
nukkera  are  repreaented— Buch  as  Latimer  Ctark,  Muirhead,  and 
Co.,  the  Electric  Construction  Corporation,  the  Siliertonn  India- 
rnbber  Company,  Ooolden  and  Co..  Crompton  and  Co.,  and 
FaTEOns  and  Co.  The  experience  gained  in  the  t«Bting  and  use 
of  these  machines  of  dilterent  types  was  of  immense  bcneHt 
In  enahlinK  those  points  to  bo  discovered  in  which  dynamos 
kre  most  likely  to  fail,  and  in  suggesting  the  direction  which 
improvements  should  take.  The  weak  points  in  most  of  the 
nuchines  supplied  were  imperfect  insulation,  owing  to  want  of 
mfficient  care  in  building,  and  the  excessive  internal  heating 
of  the  armature.  In  some  cases  the  section  of  copiier  used  waa 
too  small,  resulting  in  the  heating  of  the  dynamo  and  Iho  rapid 
dwtruction  of  the  insulation.  iTy  direction  of  the  Adtniialty  a 
dMlen  was  prepared  by  Mr.  I^ine,  electrician  of  Portsmouth 
Dockyard,  for  a  machine  to  give  an  output  of  JOO  amjictes  at 
80  volts,  which  should  embody  the  experience  already  gained,  and 
■hoald  be  free  from  Che  faults  previously  niontioncd.  Five 
machines  have  been  built  from  this  design,  two  of  them  for  the 
"  Rupert,"  a  vessel  now  under  reconstruction.  No  opportunity 
bae  yet  occurred  for  testing  them  under  the  conditions  of  sea 
aarvice,  but  two  have  been  used  for  about  a  year  under  full  load, 
aa  temporary  lighting  plants  for  ships  building,  etc.  At  times,  too, 
they  have  been  worked  for  long  periods  above  full  load,  from  4'JO 
to  4.10  amperes  ;  and  they  have  always  given  perfect  satisfaction. 
They  are  driven  at  about  330  revolutions  a  minute  by  ofien  vertical 
oompoond  engines  of  56  i.h.p.,  designed  and  constructed  in  the 
chief  engineer's  dcj>artmental  thedockyard.  The  total  weight  of 
the  dynamo  and  engine  with  bad-plate  is  about  5^  Cons. 

Olner  filling".— As  regards  Cho  other  fittings  required  to  com- 
plete a  successful  installation — such  as  switches,  fusible  cut-outs, 
iBinpholders,  shades  and  their  holders,  etc.  -  iiatterns  have  been 
adopted  or  devised  in  accordance  with  accumulated  exj)erience,  Co 
meet  the  special  requirements  of  the  navy  ;  thc»e  are  simplicity, 
combined  with  strength  to  withstand  the  rough  usage  necessarily 
ozperienced  on  board  a  fighting  ship.  The  guiding  principle  in 
the  present  installations  is  to  make  every  part  of  the  circuit  inac- 
OMsihle  to  water  by  employing  lead-coated  cables,  and  by  enclosing 
in  metallic  water-tight  boxes  all  the  principal  switches  and  cut. 
oate,  and  by  effecting  in  all  cases  in  the  interior  of  water-tight 
diabributing-boies  the  subdivision  of  the  mains,  which  them^lves 
p«as  into  the  boxes  and  their  subdivisions  out  of  the  boxes 
tbroagh  water-tight  stuffing- glands. 

SieilcJiboard.  —With  several  dynamos  and  a  combined  installation 
of  incandescent  and  search -lighting,  a  good  switchboard  is  a 
BOCBBsity,  The  one  generally  used  in  the  navy  at  present  is 
■naoeptible  of  improvement ;  and  a  new  switchboard  has  just  been 
dealgned  and  mode  by  Mr.  Lane,  the  dockyard  electrician,  which 
praniaes  to  fulfil  all  the  requirements. 

Tamporary  Installatioiu.—Tiio  employment  of  temjiorary  instal- 
bttioas  of  electric  lighting  in  ships  building  and  repairing  has 
bean  a  marked  feature  of  recent  practice  in  Portsmouth  Dockyard. 
Probably  more  has  been  done  here  in  this  respect  than  has  been 
ftttempted  in  any  other  Royal  dockyard  or  private  shipbuilding 
jard  in  the  country,  althoufrh  these  are  now  finding  it  to  their 
■dTftnbvs  to  follow  the  lead.  So  highly  satisfactory  have  been 
tbe  raaulte  of  the  experiments  in  this  direction.  Chat,  with  the 
czoeption  only  of  the  smallest  ships,  the  electric  light  is  now 
Inatalled  as  a  matter  of  course  on  board  every  new  vessel  at  an 
■■rly  stage  of  its  construction,  and  also  in  all  vessels  where  reptirs 
of  any  magnitude  are  to  be  carried  out.  The  character  of 
tlww  temporan'  installations  varies  with  the  circumstances  of 
oaoh  case.  Where  vessels  are  building  in  the  docks  adjacent 
to  tbe  electric  shop,  it  is,  of  course,  more  convenient  and 
•OOuomicsI  to  supply  the  current  from  n  dynamo  in  the  shop 
Itoelf,  the  leads  being  carried  to .  Che  ship  on  teni))Orary 
irooden  poles  put  up  for  the  pur[)OBe.  Vessels  building  on  the 
■lips,  which  ore  too  far  from  the  electric  shop  to  convey  the  current 
to  tbem  in  an  economical  manner,  are  served  by  a  dynamo  and 
tnotor  placed  at  some  convenient  spot  near  Che  ship.  Altera  vessel 
ia  launched,  and  generally  for  all  vessels  aHoat,  the  most  satis- 
faotory  method  is  to  place  a  dynamo  and  engine  with  a  steam  boiler 
in  tbe  ship  itself,  generally  in  a  temporary  wooden  house  on  the 
Bpperdeck.  By  this  means  the  light  is  ninintuined  without  interrup- 
tMHi  during  the  many  movements  of  the  vessel  about  tbe  basins 
Tbe  leads, lamps,  etc  ,  are  littcd  roughly.  The  cables  are  simply 
Utd  to  clips  fastened  to  the  beams,  etc.  The  switches  are  hung 
from  the  cables.  The  lamps  with  tlieir  holders  are  secured  to 
woden  bases,  and  protected  by  wire  guards  without  any  globes. 

CW. — Although  no  exact  comiiarison  can  be  given  between  the 
eoat  of  this  mode  of  illumination  and  that  of  the  old  [ilan  of  light- 
liM[  by  candles,  it  is  estimated  that  in  a  first-class  cruiser  tike  the 
*'  Koyal  Arthur"  the  total  cost  of  the  electric  lighting  during  tho 
wbole  period  of  building,  including  de}>reciaCion  of  plant,  would 
baabont  £1,200.  This  would  probably  not  much  exceed,  if  at  all, 
Uw  cost  of  candles  for  the  same  period;  but  the  vastly  superior 
fDoroination  obtained  by  the  electric  light— enabling  work  to  be 
dono  better,  more  quickly,  and  under  better  supervision,  to  say 
nathiDg  of  tho  advantages  in  health  and  comfort  to  the  workmen  — 
would  justify  the  oontinuance  of  this  system,  even  though  the 
tIo«1  nrnili  should  be  much  greater  than  that  of  lighting  by  candles. 
It  ia  bardly  an  exaggeration  to  say  that  the  excellent  results  as 
ngaids  celerity  and  cheapness  of  construction  which  have  lately 
baoo  attained  ui  Portsmouth  Dockyard,  could  scarcely  have  been 
iImIIiiiI  without  tbe  aid  of  the  admirable  illumination  afibrdod  by 
tha  ayatom  of  incandescent  lighting, 

Tt»Hng  of  Duiiamot.—B^ioi6  acceptance  from  the  makers  all  the 
djriMmoa  porobaaMl  by  tbe  Admiralty  ore  tested  on  receipt  at  a 


dockyard  ;  and  a«  no  less  than  ISO  have  been  tried  at  Portsmouth 

during  the  lost  two  years,  tS90and  1891,  the  experience  gained  has 
been  considerable.  At  the  north  end  of  the  electric  shop  a  space  is 
fitted  with  cast-iron  holding-down  plates,  of  sufficient  area  to  take 
several  set«  of  plant  at  one  time,  and  also  with  an  overhead 
traveller  for  lifting.  Steam  at  1001b.  per  square  inch,  or  other 
pressure  required,  is  supplied  by  three  boilers  of  locomotive  type 
in  the  adjoining  boiler-house.  Adjacent  to  Che  holding-down  b«d 
is  a  separate  enclosed  room,  containing  all  the  various  electrical 
testing  instruments ;  and  into  this  room  tbe  leads  from  the 
dynamos  under  CcsC  are  taken.  For  enabling  a  dynamo  on  any 
part  of  the  holding-down  bed  to  be  rapidly  connecUid  up  with  the 
instrument- room,  two  bare  copper  rods  extending  overhead  Che 
whole  lengCh  of  Che  bed  are  dxed  to  the  roof  trusses  and  insulated 
by  slate.  From  these  are  suspended  two  banging  leads,  tbe  lower 
ends  of  which  can  be  connected  to  the  terminals  of  any  dynamo 
under  trial.  Tho  overhead  bars  are  coupled  to  leads,  which  pass 
through  resistances  sulficient  to  give  the  full  load,  and  then  into  the 
instrument-room.  Nearly  all  the  dynamos  now  purchased,  except 
those  for  torpedo- boats,  are  of  acajiacityof  400ampereBat  80  volts, 
the  latter  being  the  Admiralty  standard  voltage  for  all  dynamos  and 
electrical  fittings  ;  and  they  are  all  direct-current  ond  compound' 
.  wound.  The  dynamos  are  coupled  direct  to  open  vertical  compound 
engines,  working  generally  with  lOOIb,  st«am  pressure  at  a  speed  of 
about-l^revolucionsa  minute.  Thedynamoandengineare  required  to 
stand  first  a  continuous  trial  of  six  hours'  duration  with  full  load. 
Every  half-hour  the  steam  pressure,  current,  and  E  M.F,  are 
recoiiled,  as  are  also  tlie  temperatures  of  the  testing-room,  field 
magnets,  and  armature.  It  is  stipulated  that  one  minute  after  the 
eiitf  of  the  trial  tlie  temperature  of  any  accessible  part  of  the 
machine  must  not  exceed  that  of  the  testing-room  by  more  than 
30deg.  F.,  and  Che  maximum  temperature  of  tbe  armature  at 
end  of  trial  after  stopping  must  not  exceed  that  of  the  room 
by  more  than  70d^.  F.  If  these  limits  are  exceeded  by 
more  than  lOdeg,  the  machine  is  liable  to  rejection.  These 
tests  for  temperature  are  considered  to  be  of  great  importance, 
for  if  unsatisfactory  the  dynamo  is  not  likely  to  remain  long 
efficient  The  spare  armature  which  is  supplied  with  each  machine 
is  rc<|uired  to  undergo  a  similar  test  for  two  hours.  Tbe  current 
produced  by  any  dynamo  is  measured  by  means  of  a  Siemens 
ammeter;  and  as  a  check  upon  this  the  current  con  also  be 
switched  on  to  a  Siemens  dynamometer.  There  are  several  of 
these  ammeters,  and  three  dynamometers,  of  different  sizes  to  suit 
the  current  to  be  measured.  Tbe  leads  pass  through  sliding 
resistance -boxes,  so  that  tho  strength  of  tbe  current  can  be  varied 
as  reijuired  for  che  compounding  trials.  The  voltmeter  leads 
taken  from  the  dynamo  terminals  are  also  led  into  the  instrument- 
room,  and  the  E.M.F,  is  ascertained  by  means  of  three  Evershed 
marine  voltmeters.  A  switch  is  interposed,  of  such  a  nature  that 
either  any  one  or  any  two  or  all  three  of  these  voltmeters  may  be 
in  the  cireuit,  thus  checking  one  another's  occuracy.  A  Cardew 
voltmeter  and  also  a  Siemens  voltmeter  can  be  switched  in,  if 
desired.  The  Cardew  voltmeter  and  the  Siemens  ammeter  are  tbe 
instruments  actually  used  on  board  ships  of  the  navy.  Very 
delicate  instruments,  such  as  electro- dynamometers,  are  found  not 
to  be  suitable  for  use  under  such  circumstances.  As  additional 
testa  the  engines  and  dynamos  are  expected  to  stand  without 
injury  the  sudden  remov^  of  the  full  toad  by  the  breaking  of  the 
cireuit ;  and  under  such  circumstances  the  maximum  increase  in 
revolutions  or  in  volt^e  must  not  exceed  25  per  cent.  The 
dynamos  are  required  also  to  be  compounded  so  as  to  give  t, 
conotant  E.M.F.  of  SO  volts  when  the  current  is  varied  from  400  to 
10  amperes,  the  speed  being  fairly  constant  during  the  time: 
and  they  are  fairly  tested  to  ascertain  Cliat  these  conditions  are 
fulfilled, 

Eii'jiii^i  — As  regards  iho  cnginos,  great  im[>ortance  is  attached 
to  their  economy  in  the  consumption  of  steam.  The  makers  are 
required  Co  state  ttie  connumptiun  of  water  per  electrical  horse- 
power (>or  hour  which  they  will  guarantee  shall  not  be  exceeded. 
A  lino  is  incui-red  for  every  pound  of  water  per  electrical  horse- 
power per  hour  in  excess  of  the  maximum  guaranteed  ;  and  if  the 
excess  amounts  to  mora  than  lOlb.  per  hour,  the  machine  is  liable 
to  rejecLion  on  this  account.  The  water  used  is  carefully  measured, 
and  every  endeavour  is  made  to  avoid  lasses  by  leakage  of  steam, 
etc.  Importance  is  also  rightly  attached  to  the  governing  arrange- 
ments, and  it  is  stipulatetT  that  the  increase  of  speed  when  the  load 
is  gradually  removed  must  not  exceed  5  per  cent. 

Kr-jislancts. — Before  the  six  hours' trial  is  started,  and  imme- 
diately after  its  conclusion,  the  resistances  are  observed  of  the 
dynamo  complete,  of  tbe  armature,  and  of  the  shunt  and  series 
windings  of  the  field  magnets;  the  resistances  are  thus  obtained 
both  when  the  cirouits  are  cold  and  also  when  they  are  hot.  For 
this  purjiose  the  leads  from  tho  terminals  of  the  part  whose  resist- 
ance is  reiiuired  sreCakenintothe  testing  room,  and  the  resistances 
are  obtained  by  a  bridge  made  by  the  Silvertown  Company,  by  a 
Thomson  marine  galvanometer,  and  by  an  ordinary  scale,  for 
which  the  light  is  given  by  an  incandescent  lamp  behind.  The 
ordinary  Daniell  cells  are  used,  and  a  key  is  introduced,  so  that 
one,  two,  three,  or  four  cells  may  bo  switched  in  at  once  without 
altering  the  leads.  The  dynamo  and  engine  are  further  tried 
when  fitted  on  board  ship,  and  when  tho  whole  installation  is 
complete. 

3.  TokPKDo  ASD  Gun  Circuits. 

Torpedo  t7i>cui(i.— When  the  VVhitehead  or  fish  torpedo  was  first 
adopted  as  an  element  in  the  offensive  armament  of  ships  of  war,  it 
was  ejected  from  its  carriage  by  means  of  an  imputse-rod  or  piston 
actuated  by  compressed  air.  The  ejection  was  efiected  by  opening  a 
communication  valve  between  the  impulse  cylinder  and  a  reservoir 
of  compressed  air.    As  it  was  necessary  that  tbe  discharge  of  the 


toipacio  ohoiikl  lie  efrMMd  troin  an  obwrving  and  rfirMling  BlflCion 
KcaM«  froiD  th«  torpedo  itwjlf.  elccUioily  wiu  early  prcwcd  into 
Wfvioe  for  athet'iDg  Ihe  comnuDJCAtioa  botwoon  the  obsorior  nncl 
the  liriti]t  i-alvo ;  and  in  lltTO  nn  electrical  orranecmcnt  wan  flrnL 
Sttcd  for  cnnblin^  the  lirinf;  vntto  to  be  opoDod  from  a  illftAiicij. 
Tbo  mctlioit  ol  cjootitiK  lotpcdoc*  from  a  ctrriiuiio  l>y  iikaiik  o!  hii 
bniMiUarod  wiuiRoonMAndonwl.JiOweior.nnil  i)i«»ir  ){U'i  |>r<iii>i|>)u 
took  iw  i>liuM.  Bytliia  methoilUie  lorpettoi'  iUull  ploveil  in  ii  tiibu 
or  tfuii,  into  wliich  comprc<«cd  air  U  Mmilt«d  b«liiiiil  Uie  tor|fodo : 
■oJ  ilio  cjuctton  ii  cifeotod  by  the  exponnve  force  of  Iha  air  neting 
(lircvlly  upon  Che  renr  of  ihe  t^rpcxlo,  exoRtlv  >!>tho«iiploiivo  force 
of  ifiHnxiwdcr  drii'o*  a  abat  out  nf  a  eun.  When  wortod  from  a 
dlnuuii  {KAni  the  firing  vntvo  no*  (til!  ojiciied  byoUcutnlty,  but  nn 
»n  lnijirovod  iiIkd-  In  the  ckrllcir  >t)iij»  tlio  bKtt<<r  ia«  mwd  ptuMtl 
below  Iho  water  line,  and  the  cirfiiitn  uero  coiu))Ieto  with  niain 
and  letnrli  oircH.  Where  not  pralaoted  by  nnnour  urnut  balow 
the  wnter-iine,  tbe  wirea  were  cluplimlol  and  kept  nfwrL  from 
eaoh  other,  >■  graater  ■ecurily  agtd"*'-  both  rircuiin  being 
dertnyod  at  one  time  from  the  wme  caiiw  The  cireuita  now 
■■ed  are  oarth  etrculu,  nnd  ore  dnpllcnt«l  wlinro  eipotcd,  iu>  (or 
ln«tanM  nwtr  (lie  toi^tedo  cuboe.  The  »i«ndltii!  wire*  o(  the 
aiodern  oiroutte  ore  leetl-meted  Tbe  conductor  ie  formed  o(  a 
■ItMiil  of  eeven  wirw  of  No.  33  lefcal  etandard  wire  t^nge,  or 
O^QSin.  diameter.  It  »  inRulaled  with  indiarubbcr,  «  hicli  again 
i*  oorered  with  three  ■ervinfrn  of  cotton  l«iio  p>eiiarc<l  with  imliu- 
rubber.  Tbo  oneloaintt  lead  tnbe  it  oovered  wtlli  a  (trnntr  tape 
■Mturatud  with  n  wntcrpraol  mixture.  Where  flntlblo  IwuIh  an 
retjolrod  they  are  (ormoa  ol  'M  wire*,  each  of  No,  %t  lofcol  elJindani 
win  gaagt,  or  O'OI'Jtn.  dininelvr,  liiiulnle'l,  n>>  before,  with 
indianibber  and  eotton  ta|<e,  and  protected  by  n  binding  of  lieinjt. 
Tbe  whole  ta  sniurated  with  Huu{.«r'M  comiiutitioD.  Within 
the  la«t  few  years  powilei  iiDpulnc  hu  been  inlrmliiL'pii  for 
diacboiving  lorpcdoen.  Pot  thi*  pU[|i»B  n  carLndgr  cDnlninin^  a 
finall  enorgp  ol  guninwdor  i*  placed  in  n  powtlor  RhninbDr  |>i<o[>ni'<id 
for  it  at  tlie  rcoj  of  llio  lor|iMO  tnbo.  The  cartridge  ]•  liio't  by 
nteana  ol  an  electric  cnrrent  i^nerattd  In  a  local  circuit— (hfii. 
le,  by  a  ballety  mKured  to  tm  torpedo  tube  il^ielf.  Thi^  luunl 
ClKull  !•  iDOnientarily  Dompleled  by  the  action  of  the  firin,;  ctteuit 
from  the  obeetTinK  atation. 

Omi  OitfHilf.  —Electricity  i?  further  einiiloynl  in  tho  navy  for 
eflbetJMg  the  discha/go  ot  guai.  either  individually  at  the  gun 
poeitioneoi  aimultAnooualy  in  group*,  from  aomc  protcctnj  obwn'lne 
alatlon.  So  tar  an  thcuntcr  U  awaro,  Uil>  iij'ktoin  ww  tiii>t  )i(iu;cl- 
o«Uy  eni]ilo}'od  about  IHT4>Bnd  the  current  liiui  oblHined  by  cntuu* 
of  uta  Mttortee.  Theee  were  formed  of  about  160  elementa,  con- 
•itUBg  of  alternnio  copper  and  line  ulatee,  Mparated  by  fearnought 
(a  IuikI  ol  Baonel)  dipped  in  diluted  vinegar.  With  tbcvo  bntterioa 
kigb'tenaion  futea  were  used,  wiiii^h  were  not  only  dangotoun.  but 
frequently  failed  owing  to  the  difficulty  of  keo|>lii|i  the  cireuita 
free  from  mniature.  From  IS'4  down  to  about  ISSl  nun  cireuita 
«rer«  fitted  a«  oompleu  wire  circuit*.  Now  earth-return  circuit* 
an  •dof)t«d,  eioept  in  eome  OMoe  o(  auxiliary  ciroulte  which  ore 
(till  oompleto  wire  eirouita. 

Snffg  Arr  in^metU.  ^Tb^ae  are  highly  neuntHiry  in  the  ordinary 
warKing  circuit,  in  view  of  the  poMibilitv  of  the  gun  boini;  firecl 
proaMtitrely  withpoxibl^  diiosiroQa  roiult*.  l<\)rin>uucB  the  gun 
■liltlit  by  mleelianee  be  hml  before  the  brcccK  bbol;  h  m  prnpi^rly 
reptaoodand  locked,  and  to  avoid  thU  danger  tlio  circuit  1*  1ir<ikcii 
aiihxnol  lenity  by  the  act  of  unlocking  the  breech,  and  theconniytiim 
lin  OMtfe  autoinntlotlly  in  llio  act  of  nilorkinu  after  loiulici);. 


leaoali 


_  I  the  fnin  mi^hl  bo  flrtd  after  the  brueoh  block  woa  neciireU, 
bnl  belorQUie  gun  woe  mn  out,  in  which  cbbc  the  energy  of  ivcoil 
woaki  be  espoided  in  em.-uihing  up  the  gun  tnuunting.  Tu  nroid 
IhJo,  ttie  droull  ie  automntically  broken  at  the  (com  end  ol  the 
(■rrioffe  by  the  AClton  of  recoil,  and  la  comadfl  auto  mat  Ically 
jiwl  a*  Ihe  ftoti  omIm  rencfaoa  Ita  mn-out  pmition.  TU'  making 
and  breaking  of  the  elrvultfiare  olfectod  hy  meanri  uf  luhbliiK  cnn. 
tooU,  and  while  Ibaao  give  omuranoo  xfainal  an  ocoidi-ntnl 
dbokorga  ol  tbe  gutia,  th^  are  not  on  onmixed  good,  ub  they 
eoOMiUaiW  oaueo  a  miae-llre.  and  n  contiatioiM  |wotecled  circuit 
wilJiiMit  oav  of  ihoae  btnaka  would  be  move  oertkiii  and  reliable. 
In  tiie  oarifer  turret  *bi|i*,  eapocially  ia  the  riftged  onee,  the  guns 
were  inaaked  by  portion*  of  tna  ahip'a  attucturc  nt  certain  angles 
o(  tratnlag.  In  annh  caaee,  device*  were  introduced  for  nutn- 
■Mflcally  breaking  the  tiring  cUoult  at  lhe*e  |iMtioularang1eii.  In 
alt  tha  kUr  turret  aiid  bortiMU  ehiin  the  turreta  or  barbettos  are 
|>laoed  MNtr  thaextraiBlUMOt  the  etiii),  and  while  havinf;  a  limited 
arc  of  tpaining,  they  an  mobatrueied  in  tfieir  lire  throughout  the 
whole  of  thia  arc  when  tbe  ahip  ia  ctoaied  tor  action.  Conae- 
gtMntly.  tlwte  ia  now  no  necemity  for  any  mfety  arrangcmonte. 
Ia  IIm  nodera,  aa  in  eoilior  ahipa,  the  full  depreaatoii  of  Uie  guna 
eaoMOl  tM  obtained  ihrooghout  the  wliolo  hori*ootnl  arc  ol  training, 
and  Ike  danger  of  firing  into  the  deck  it  obviated  by  an  ingenious 
HlOIBatte  ankngemeat,  wblcfc  to  in  oonneetion  with  the  hyrlmulic 
or  otter  mediaiiiNn  (or  working  tin  gun*,  and  hu  nothing  to  do 
wlUi  tlio  olectrio  cdrcoibi. 

4.    EI.U.TIUC   OONNL'XICATIOK. 

The olUclaDCy  a«d  aafoly  of  a  modem  aarvhip  arc  largely de|^ien- 
dtn%  ulion  tlie  nealM  o(  commuoioxtion  botwuon  the  vnrlOiUa 
wwklw  |*n«  of  Uie  TaawL  The  oltioor  directing  from  the  conning 
btMgoUie  moveueitta  of  the  i-eead  muet  have  the  aionoa  ol  Inetnritlv 
trwamlUluto  tJM  engine- room  a  few  prvorraiifred  *lgnal»  with 

Xd  l«  tM  atorttng,  (topping,  etc. ,  of  the  engiuea  ;  nnd  he  likea 
ve  the  eignal  IranamUtod  ba«k  tu  him  to  nwure  him  that  his 
enter  kai  been  correctly  rtnetvod,  and  ia  about  to  be  mrricd  out. 
Whan  mannniiTing  in  *i|iiadroa*,  in  which  hia  ahip  baa  to  keep  her 
OOrraeteloUonhi  r«latkHii«theotbcni,lieniu*t  benblo  t■JCOlI1mllnl' 
flMatatbaMffta»t«omM*«rdan•r•gnrdl^g*mallvaria^lon•af  i>i>oe<l, 
mif,  MM  rt*<MUoa  nan  ot  Ian  over  a  oooelderable  range  of  ejjood. 


He  alio  like*  to  be  able  to  oMerUIn  for  liiinaelf  on  Ibo  bridge  IM 
:iclualrevolnLion(ioIlhoen(!iue«,  andhopr*fer*tadothieataguiat» 
without  haviii),'  to  Inke  the  trouble  to  aw  a  watch  and  oooia  tke 
revolution],  i»iy.  for  a  minn(«.  Where  tbo  steering;  wheel  i> 
iinmodioioly  under  hia  own  ere,  t*  it  trenomlly  !•  when  ftmum  o 
other  niechnnlcnl  |>ownr  ia  applied  for  ateering  Uie  ahi|>,  )ir  like*  le 
linvo  nn  imllrnlion  on  the  bridge  tbat  Iho  rudder  if  {ucpvtr 
r(w)K>iidiiig  !•>  the  inotion^  of  tlie  ataeriag  wheel-  Should  ■Hher  of 
tlie  alleniHliie  Peering  pwitions  below  have  bo  be  r««ot1«d  to.  h> 
reqaires  a  certain  niean»  ol  communioatlag  hl«  ordore  10  tlM*te*n 
man  at  tliot  position.  In  luldition  to  the  ineana  of  trmnMnlttiaK 
a  few  prearranged  signnU,  ho  alao  rei|iiir<.'9  n  tuauw  of  roavwday 
from  the  conning  biidgo  with  the  cngiMtroom,  willi  ibe  Meeriac 
[lOaition*,  and  with  nfowother  placcn.  In  nolKMi,  when  tbe  veMi^ 
moveineiite  may  be  directed  from  a  proiectod  oonninn  rtalioB,  la 
novils,  in  addition  to  the  foregoing  retiuitemeula,  Ut  be  jaM  to 
com  in  union  I  ion  with  the  ofKcent  at  the  voriona  k**"  leaflet*, 
including  tiinvtH  ur  burbettee,  and  olea  with  thoe*  at  torpedo 
diacharglnE  |)«>iIionii,  etc.  In  fact,  he  retjuirea  to  be  placed  adte 
dlrocltyor  mrlirently  in  coniinnntcation  wilb  every  part  of  theAtr 
whor*  officer*  and  men  am  ilAtioncd.  Whoro  only  a  few  |ie^ 
arranged  aignila  are  r«i|i'ir«d,  themi  intercom m a nlcatlona  Mt 
cfTeoted  by  meonn  of  trenwmttuig  and  roc^tuing  InatruMart^ 
either  mechanical  or  oleotriciil ;  while  foe  cotiiiniinii-atlcaw  tri  * 
goneml  character  voice  piiieo  ore  employed.  Abuui  rix  yeaie  ifo 
many  complninta  wore  recoiveil  from  i<hi|iB  an  to  the  onMiltotottOT 
nalninof  the  menna  of  Mgnalting  and  iniercoramnoicstion  t  tmtm 
many  now  Inatriimonta,  eliiofly  eloctrieal,  wore  then  beuig  nro[MBt 
(or  UM  in  tlio  navy,  a  comnilltoo  waai  anpolntod,  oOVMMlg  tt 
navnl  ollicei-^  luiva)  oontlriictore.  and  marine  «ngin««r*,  of  nW 
the  writer  wna  n  member,  to  uni|uirv  into  and  report  upon  it 
whole  aubjoct  In  the  cooraeot  the  enquiry  the  viewaof  aln^ 
number  of  roprcBontativc  dbvbI  officem  were  obi«iniid.  In  ordwM 
determine,  fiintly.  what  inter«immuaicalian  wn*  neceaaary  od 
beat  for  a  ahin  of  war.  On  thi*  primary  naa*t4an  naval  ollceR 
were  not  whnllj'  agtcoil ;  but  there  wa*  >nlncl«nt  m^cord  to  maHt 
a  elandard  method  to  be  laid  down.  In  order  to  arrive  at  >1* 
b«l  innaiit  lor  oflectin^  thew  Intereommuiiicut  iona,  the  ooamittm 
atudied  all  the  methods  that  hud  been  previtnisly  tciod.  indaAv 
thoiw  in  am  in  the  niotvanlile  marine.  They  cnmfuUy  tMtml 
nnd  tcited  many  new  initrumenta  that  weio  ■iibmitied  In  l*tf 
notice,  nnd  cnmod  out  a  numhor  of  indepeodont  (1 1  iiiiilMaih 
I'uiic  /'ijivi  nnd  Call  Btllt.  ^Amciag  other  mOAna  of  imp«>M**< 


the  cominltlop  nwommendnd  that  all  voloe  pipna 
slat iuoF  where  iheio  i»  noi'C  f-t  vibration,  ami  All  other*  8  4^ 
are  over  hJUIt,  In  length,  fliould  be  incmaaed  from  ||1b.  ba«*l 
diameter,  the  site  then  in  use,  to  'Jin.  interaal  diamotar  ;  and  iW 
with  Iheee  larger  jiipee  a  ayiitem  of  eleotrtoal  cn)l  betto  iheaM  t» 
liltoil.  Thi'  plan  ia  now  genomlly  carried  out  in  the  B«ry,  eat 
ha^  re»iili(Hi  in  giently  improving  the  moane  of  ooiniBBnleiU* 
Thecallbcll  aimnj^cmenl  conaiit*  of  on  ortHnary  pwdi  boadA 
the  neiiding  atution,  with  tlie  well-known  auaandnter  or  dn|> 
«hiitler  ini-ti'umunt  at  the  receiving  e(at«on  ;  tho  drQ|>)^>g  Awbm 
iii(tioato>  llie  station  Irum  which  the  call  haa  c^oiivo.  awl  llia**t 
the  pnrtii-ular  jiipo  to  be  epoken  through.  It  ie  found  that  ■<■* 
voice  pipof  communication  to  placoa  wboro  tl>ar«  te  cauoh  rto 
tinn  or  noise  is  not  verv  anliatuctocT.  Many  devjooa  ban  taw 
and  luo  etill  being  tried  with  the  object  of  iniprDveinMiL  1^ 
oommliteo  were  much  iiniitewoil  with  the  iminenee  fadUa 
offered  by  an  electrical  tyi-ti-m  of  iTomiiiiinioatian  -,  and,  aM*^ 
other  thingp,  telephones  ol  different  forme  wero  tried  ia  mbaw 
tion  for  voiico  pifien,  The  roeulta'wero  not  auch  »»  to  lewd  MIM 
introduolion  into  the  t<hii»  of  the  navy, 

T'lfjiraphi.  ^\'it,li  regard  to  inatmineail',  tboofth  for  ablp  *>* 
a  mochanlcnl  •yatom  haii  aome  groat  adrant^gea  over  an  «la((riHL 
yet  na  a  mean*  of  eatabliahing  common icution  bolwaHi  tta* 
inaii'umcnta  at  dlalant  *tntton«  the  olootiicBl  ayatooi  to  (ar  in^ 
away  Iho  bB«t.  The  ninuy  disadvonti^rw  of  ■  nyaivm  of  tbelb^f 
nnd  bevel  wheels,  led  through  a  oonaidomblo  [lortton  of  the  hMP 
of  a  ahip,  eooieely  need  to  be  ataled  :  while  the  gnat  C^W 
otTcrcd  by  a  aimplo  inaolaied  wire  are  c<|Ually  odf-ondMiL  1l> 
committee  therefore  recoumonded  that  th«  onu  miwhanlfd 
giaph  for  commumcalins  oidoni  from  the  bridge  or 
lower  to  Iho  oiiclnD>room  riioulil  be  mlAined,  but  iImI  ^ 
telegraph  for  ortieni  rMpactlnK  epeod  of  rorolntivn  ehonU  ti 
electrical.  Many  of  iheee  eleetrieal  lolcKrapha  h«v«  bc«it  lUtfl  fe 
the  navy  :  but  tho  report*  ii[>on  thcw  liavo  not  been  «nHwa^ 
favournble,  although  in  •ome  watancwH  thov  hnv«  boan  M(Wt* 
Whether  the  ground*  for  tbo  anfavonrablo  re)>orf  have  al»«r 
been  good  anaeulliciont  fan  matlor  of  opinion  ;  but  nt  theira** 
time  electrical  tolegmpha  in  the  navy  •|)l>e>i'  t«  be  jjuwaaM 
under  a  cloud,  N>  that  the  flohJ  U  etilT  open  for  inrentinn  blf 
direction.  The  t^legraphr  already  in  use  are  wockeil  by  ivi^tfT 
orMcondary  batt«rieei  while  a  new  tonn  hna  bMa  nn)|tt«l.M 
be  worked  direct  front  the  nhip'n  dynamo. 

St  OniER  Ai-rutunoxH  at  Bt-wriuorrv. 

StiAmarine  Miiia.  —There  are  aomo  other  uipl  iuatJana  ef  ^Ari 
city  in  the  nuvnl  t«nicc  which  may  bo  roforrrd  lo  witbov! 
detailed  deacriptiuna.  One  imjiorlAnt  a|>|>lination  le  thai  Uj  ' . 
marlnomining,  whorcbyatationoty  torpoooeaor  mincMoi*  niiJulV 
by  a^n  electrical  current  from  Mil  ob«arvlng  »Ukii'>i)  un  thor*.  d>* 
the  [xwitlon  o(  an  enemy's  -hip  in  relation  to  the  tuiuaa  ha*  ^* 
ascertained  by  lueana  of  rniige- finding  instrumeuta  In  tmotav^VK 
atatiotiB  at  a  conaidcrable  disianuo  apart  but  electrleally  eoai^tlA 

An    electrical  apparatui  ha*   olao  been  dealgnvl   and   oiii 
mont«d  with  for  onaDlbig  a  boat,  without  any  pennn   in  ii.IhI 
•cni  finm  a  aofe  di*lanoe  Into  na  enetny'e  miiK)  lii     ' 
Mxl  ihiia render  hannlM*  the  mlnee  laid  thero.     Us 
the  bout  can  bo  eUarvd,  the  oogtnee  flio)i|iod  ur  auuivi.  "nl 
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oountennines  dropped  when  desired  and  exploded.  In  thia  way  an 
otherwise  exceedingly  ri*ky  operation  can  bo  performed  without 
danser  to  life  :  and  the  worst  casualty  that  cati  happen  is  the  Iobs 
of  the  boot  only. 

Night  iS(i7,ia?/iHi/.— Electricity  is  also  ajipliod  to  night  aignnlliiiK. 
The  ordinary  semaphore  instrument  as  used  by  day  is  illuminated 
at  night  by  means  of  incandescent  lamjis  in  front  of  a  reflector,  the 
whole  being  contained  in  a  wooden  box  placed  at  a  sliort  distance  in 
front  of  the  semapbora  arms,  which  are  painted  white,  in  order  to 
make  them  more  distinclly  visible  by  night  in  the  rayH  of  the  elec- 
tric lamps.  Another  system  of  night  signalling  has  lately  been 
introduced,  conmsting  of  four  flashing  lumps  pFaced  in  a  vertic;il 
line  at  togimust  )ica<l.  Tlie  lamps  are  incandescent  with  siiecial 
filaments,  and  one  lamp  or  more  can  be  switched  olT  at  will  by  an 
Krangement  of  switches  in  the  chart-house,  where  there  are  also 
foDr  small  tamps  which  follow  the  movement  of  the  lumps  at  most- 
llead.  By  n  preconcerted  code  the  combinations  of  the  lamps  are 
int«rDreted.  This  arrangement  is  intended  principally  for 
Bqaadron  sailing  at  night,  to  convey  orders  aa  to  altering  course; 
i^eed,  et«. 

(Tun  Sigh^.—T\i6  aighta  for  guna  are  now  adapted  for  night 
firing  by  employing  electricity  for  their  illumination.  This  is 
e&ect«d  by  means  of  small  incandescent  lamps,  for  which  the 
current  is  obtained  Irom  a  primary  battery  consisting  of  three 
Ledanche  cells  in  a  box  secured  to  some  part  of  the  gun  mounting. 
A  Bwitch  ia  also  fitted  for  each  sight,  having  a  resistance  connect^ 
with  it,  so  that  the  current  can  be  varied  at  will,  and  thus  the 
lights  can  be  made  more  or  laea  brilliant  to  suit  circumstances. 

£lcanitnafiun  at  Oim  Bora.^Aa  apparatus  is  now  supplied  to 
ships  for  examining  the  bores  of  guns.  It  consists  of  an  inclined 
mirror  supported  in  a  metal  frame,  which  is  made  to  fit  the 
bore,  and  can  be  pushed  into  anv  part  of  the  bore  by  a  long  rod 
■crewed  into  it.  According  to  the  size  of  the  gun  the  frame 
OMTiet  from  one  to  four  iOO-c.p.  lamps,  which  illuminate  the  bore ; 
Add  by  the  aid  of  the  inclined  mirror  a  close  eiamination  can  be 
made  for  defect*. 

Hobrrt  —The  application  of  electricity  to  motors  has  not  yet 
gone  very  far,  not  so  far,  in  tact,  as  in  some  other  nations  it  has 
Already  gone  or  is  now  going.  Of  the  success  of  its  application  to 
the  working  of  guns,  supply  of  ammunition,  etc.,  the  writer  is  not 
v«ry  lan^ine  ;  but  if  results  prove  satisfactory,  the  navy  will  no 
donbt  quickly  profit  by  the  experience  of  other  nations.  Electrical 
wdetice  ia  aa  yet  in  ita  infancy,  and  it  promises  enormous  develop- 
ineabl  in  the  near  future  ;  so  that  in  a  few  years  operations  may 
be  performed  by  electricity  which  are  not  dreamt  of  now.  In  any 
■MM  the  Britiah  Ifavy  will  not  fall  to  press  into  its  service  every 
development  of  acience  which  will  increase  the  efficiency  of  the 
nation  s  first  line  of  defence. 


COMPANIES'  MEETINGS. 


EASTEBN  TELEGRAPH  COMPANY. 

The  half  yearly  general  meeting  of  this  Company  was  held  on 
Friday  last  at  Winchester  House. 

Wr  Jelui  Pender,  IC.P.,  who  presided,  stated  that  the  gross 
ravenae  for  the  half-year  ended  March  31  last  hod  been  £382,207, 
'bahlK  a  decrease  of  1)1,100  compared  with  the  revenue  of  the 
OCmMponding  period  of  the  previous  year.  The  small  decrease  of 
3(799  iii  the  message  receipts  was  principally  caused  by  the  lose  of 
rarenue  from  the  reduction  of  the  Australian  tariff,  and  by  small 
daoFMwee  in  the  receipts  from  other  aources,  notably  South  Africa, 
bat  these  reductions  had  been  almost  counterbalanced  by  the 
.  yrcnrth  of  traffic  in  other  diroctions.  The  total  ordinary  expenses 
Ibr  the  half-year  ended  March  .'11  last  had  been  £10.1,820,  or  an  in- 
qreue  over  those  of  the  corresponding  (leriod  of  1891  of  £:l,800,  of 
wliicb  £3,^2  represented  the  mcroaae  m  the  working  expenses  at 
tlw  Btatiooa,  which  had  amounted  in  the  half-year  under  review  to 
£78,693.  The  numtterof  messt^es  carried  by  them  in  1891  was 
1,389,733,  or  an  increase  over  the  number  carried  in  IH90  of 
133,387.  Important  improvements  had  been  effected  at  several  of 
tbs  atations,  and  owing  to  their  good  condition  they  had  consider- 
»Uy  below  the  average  of  cases  of  disease.  Their  ships  had  been 
folqr  employed  carrying  out  important  works  of  repairs  and 
ronewals,  not  only  on  the  Company's  account,  but  also  on  account 
of  the  Brazilian,  the  South  African,  the  African  Direct,  and  the 
IMntct  Spanish  companies.  The  money  accruing  from  these 
r0purs  biid  given  the  Company  about  £13,000.  They  were  able  to 
propose  the  usual  final  dividend  of  IJ  per  cent.,  with  a  bonus  of 
\^  per  cent.,  making,  with  the  interim  dividends  already  jiaid,  a 
tol«l  distribution  of  6j  per  cent,  for  the  year  ended  March  31, 
1U2,  and  to  carry  £6K,000  to  the  reserve  fund.  After  applying 
from  this  fund  a  further  sum  of  £7'2,T73  towards  the  cost 
Of  the  Aden  Botnbay  tripHcaie  cnhle  and  other  expendi- 
tnra,  the  general  reserve  fund  would  amount  to  £442,014, 
■ad  the  (oljal  amount  applied  from  this  fund  for  new  cables, 
a(a,  now  amounted  to  £1,174,2.16.  At  the  last  meeting  the 
i^wrabolders  approved  the  principle  of  establishing  a  staff  pension 
fnad,  and  the  IMrectors  had  had  ascheme  prepared  by  experienced 
■ntMrinn,  who  had  advised  that  an  annual  contribution  by  the 
Oampwiy  of  2^  per  cent,  on  the  salaries  and  a  similar  contribution 
by  tMataff  would,  if  invested  at  4  per  cent,  comjiound  interest, 
■nvide  tofficieot  funds  to  make  adequate  retiring  allowances  for 
ihs  younger  members  of  the  staff  on  their  attaining  60  years  of 
If/p,  Aa  many  of  the  older  employes,  however,  hod  already  seen 
WiNid«*ble  Mrvioe,  and  their  retirement  in  some  cases  could  not 
^  br  dlrtaat,  S4  p«r  cont.  would  bo  imufficient  to  place  them  on 


an  equally  favourable  footing.  With  a  view,  therefore,  to  supple- 
menting their  allowances  from  the  pension  fund,  the  actuaries 
advised  that,  in  addition  to  the  2^  per  cent,  juet  referred  to, 
the  (Company  should  continue  the  present  contribution  to 
the  endowment  assurance  fund  in  full  until  all  the  existing 
jiolicies  were  paid  off,  and  allow  the  savings  effected  by 
the  premiums  ceasing  to  be  payable  to  the  assurance  com- 
|iany,  as  the  policies  matured  from  time  to  time,  to  be 
applied  exclusively  for  the  benefit  of  the  older  servants.  The 
wish  that  the  older  servants  should  not  bo  iiluced  on  a  less  favour- 
able footing  than  the  younger  members  of  the  staff  was  strongly 
cxpresi^Bt  the  lost  meeting.  The  actuaries  further  recommended 
that  the  Company  should  guarantee  4  per  cent,  intei-est  on  the 
accumulations  of  the  fund.  Provision  was  also  made  in  the  actu- 
arial calculations  for  dealing  with  coses  of  death  or  brenking  down 
in  health  before  reaching  the  retiring  age  and  for  other  contin- 
gencies. This  was  a  fair  outline  of  the  actuaries'  acheme,  but  as 
certain  details  were  under  consideration  by  the  Board  it  was  pro- 
posed to  a£k  the  aharohaldcre  to  approve  a  resolution  in  general 
terms  empowering  the  Directors  to  bring  the  scheme  into  opera- 
tion when  the  details  were  finally  settled.  He  concluded  b^ 
moving  the  adoption  of  the  report  and  the  payment  of  the  divi- 
dends and  bonus  recommended. 

The  MarvnlB  ot  TweeddMie  (the  vice-chairman)  seconded  the 
motion 

In  answer  to  Hr.  Bnara,  the  Clutrmaa  stated  that  the  proposed 
staff  pension  fund  would  cost  the  Company  about  £2,000  a  year 
more  than  they  had  been  paying  on  a  similar  account  for  the  last 
five  or  six  years. 

The  motion  was  adopted,  and  a  resolution  was  afterwards  passed, 
on  the  motion  of  the  Chalnun,  seconded  by  Btf  James  Andaraon 
(the  managing  director),  approving  the  establishment  of  the  staff 
pension  fund  and  authorising  the  Directors  to  carry  the  scheme 
into  effect  with  such  alterations  and  moditicBtions,  if  any,  aa  might 
be  approved  by  them. 

Replying  to  a  vote  of  thanks  to  the  Chairman  and  Directors,  the 
Chairman  expressed  his  gratlGcation  at  the  remarks  which  had 
been  mode  congratulating  him  on  his  return  to  Parliament.  He 
hod  had  50  years  of  active  life,  and  it  might  be  thought  rath  on 
hia  part  to  have  sought  tieing  returned  to  Parliament  again.  Of 
course,  they  had  no  politics  oe  a  Company,  but  ho  might  atato 
that,  even  at  his  timp  of  life,  he  did  not  want  to  see  anything 
done  to  weaken  the  Empire,  and  he  would  do  his  utmost  whileany 
life  remained  in  him  to  maintain  it. 


WEST  AFRICAN  TELEGRAPH  COMPANY. 

The  seventh  ordinary  general  meeting  of  this  Company  waa 
held  laat  Friday,  at  Winchester  Ueuse,  Old  Brood-street,  Sir  J, 
Pender,  chairman  of  the  Board  of  Directors,  presiding. 

The  Ch&lmuLn  sud  their  revenue  for  the  year  1891  amounted 
to  £60,214,  as  against  the  Ukings  of  1S90  of  £68,377,  showing  a 
decrease  of  £8,tH3,  There  was  a  decrease  in  the  Cape  joint  purw 
ond  the  traffic  with  the  French  stations,  but  this  was  nearly 
counterbalanced  by  increase  in  traffic  with  British  and  pDrtaguese 
stations,  with  South  America,  and  local  traffic.  The  principal 
cause  of  the  reduction  of  the  revenue  was  the  serious  depreciation 
of  the  Portuguese  currency.  Aa  would  be  seen  from  the  aocounts, 
there  had  been  a  tdf&l  loss  on  exchange  of  £7,011,  nearly  the 
whole  of  which  was  due  to  loss  on  remittances  between 
Portugol  ond  England.  This  matter  had  received  the  serious  con- 
sideration of  the  Directors,  and  negotiations  were  pending  with  a 
view  to  a  satisfactory  settlement.  They  had  l>e«n  endeavouring 
to  obtain  the  consent  of  the  Portuguese  Government  to  raise  their 
rates  of  collection  on  the  West  Coast,  and  the  saggestion  Ixul  been 
fovourably  received,  and  should  the  change  be  formally  sanctioned 
it  would  to  a  certain  extent  minimise  the  loss  on  the  rate  of 
exchange  Fortunately,  the  money  collected  in  Portuguese 
currency  on  the  coast  had  been  used  for  general  expenses  at  the 
various  stations,  and  the  Company  this  year  saved  £2,700  loss, 
which  would  have  bean  incurred  had  the  mnney  been  remitted  to 
London.  The  total  working  expenses  for  1891  amoonted  to 
£20,883,  against  £21.685,  or  a  decrease  of  £802.  Several  of  the 
items  showed  an  increase,  and  others  a  decrease,  under  the  head- 
ings of  "  working  Dxiwnses  at  stations,"  which  were  leas  thon  laat 
year  by  £394,  and  "  repairs  to  cobles  "  £2,213,  against  £4,788,  or  a 
decrease  of  £2,573.  The  balance  available  for  dividend  and  reserve 
fund  was  £12,6.19,  against  £17,370,  or  a  decreaseof  £4,931.  It  was 
proposed,  therefore,  to  pay  a  final  dividend  of  only  2^  per  oent,, 
malting,  with  the  interim  dividend  already  paid,  a  tot«I  distribu- 
tion of  4  per  cent,  for  the  year,  and  to  carry  the  balance  of  £3,395 
to  the  general  reserve  fund,  which  amounted  to  £30,363.  The  real 
question  at  the  present  moment  was  this  question  of  exchange. 
He  could  not  hold  out  very  much  hope  of  Portuguese  finance 
improving  greatly,  hut  he  thought  they  might,  by  raising  the  rate 
of  collection,  save  themselves  from  the  very  serious  loaa  miich  they 
were  now  sustoinine.  Tliero  was  another  feature  in  then-  husineaa 
which  he  ahould  like  to  mention,  and  that  was  that  there 
had  been  a  general  depression  over  Africa.  The  Cape,  aa 
they  oil  knew,  hod  had  its  time  of  triols  and  depression,  and  they 
were  passing  through  a  phase  of  depression  ot  the  present  time; 
but  there  was  so  much  vitality  in  the  country  that  he  had  no 
hesitation  incoming  to  the  conclusion  that  prosperity  would  return, 
which  would  give  the  Company  increased  revenue  ond  profit. 
Altogether,  while  he  might  say  that  although  the  report  was  not 
very  satisfactory,  it  was  not  very  nnsatisfoctory,  and  taking  the 
"  ups  and  downs  "  which  always  occurred  at  the  b^inning  of  a 
telegroph  system  which  had  more  or  leaa  to  be  nuraed  and  de- 
veloped, he  thoa|{bt  the  iiroapecte  for  them  in  the  future  were 
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upon  th«  wKole  verjr  favtiutablo  Indvcil.  Ho  mi|;lit  fuJd  that 
tMfdid  not  (lOMHHa  uiB  limiltliieat  ■tation*  Cor  working  tliU  Bjri^Uin 
of  t«l>antpli>'.  and  l.bnrofiire  ilioy  liiul  to  bo  particalarly  onteful  in 
wwtiiK  thai  Iheir  tuJf  Bt>  l)i«  nliilioiiii  ttera  wotl  loolcod  iifi«r, 
Thoy  i;»^'n  thfliu  coiii(ott«b!o  home?,  lUii)  dtd  •ver^tbing  Ihoy 
ciiiti)  lo  uinetiornto  Ihn  coDditionii  ot  the  oliiiul*,  And  ihoy  woro 
fully  Hlisliaj  in  doing  ■>  tbit  ihey  u*oti>  not  only  biynelltlnji  the 
Con>[i*i>y'i(  aeijat*,  bal  Koorlnit  for  ihoinMlvos  n  cliui«  o(  workor* 
bott«r  tbKH  woy  could  do  ondnr  othor  cimumitAnccB.  In  ooiiclu' 
■ion,  be  aiovod  th&l  iho  ro|>ort  nnd  nr^outit*  bo  n'lopt«i,  itnii  tli0 
dlvMond  dMUred  inyabl*. 

Th«  motlun  WM  woond«d  by  Str  B.  K»»oa,  find   unnnimouiily 
«ll|rMd  lo. 

Sir  J.  I'«nder»nd  Mr.  R.  J.  Gray,  Iho  l^lirin);  directore,  woTO 
n  el*ot«l. 


UNITED  RIVER  PUTE  TELEPHONE  COMPANY. 

The  tJith  iiiiCKial  ordiiiAry  icv"«i'itl  iii«4tln([  of  tlii*  Coropnny  wim 
llblii  on  Tiie—Uy  nt  VVinoheflur  Huui^ 

Kr.  J.  Irvlas  CvurMnay.  u  ho  |irtBi>luiJ.  in  iiKivinj;  llio  ik(l<>)iLiun 
of  t)>u  t«)K)rl.  icfiiml  [o  l)ic  vitniiiiuly  crilkvil  |>vri<}d  wliiuli  tlli>> 
C^tnjuiiy,  inooniiudii  with  nil  DLlicr*  ID  Iho  Kii«r  l'lNt«,  liiul  )ihi1 
to  inn*  iWoiiifh  diirinK  the  [xul  i-2  month*  Thoiigb  it  niiifht  \>a 
conniclnicil  imh  lo  nttcm)>t  a  faroofii.  ■litl,  bo  Htronirly  inclined  lo 
ihn  ojiiiiion  thnl  innttrcra,  both  flnftncliil  and  liotiticiLl.  in  t)ic 
Rivur  i'Ulo  hml  »««n  liidir  wontt.  Tho  K'"**  inooiuo  from 
th«  Kii»T  lliiM'  for  the  periwl  nndor  rcvlow  wn*  i:iw,lii)0, 
ngitinut  £l(XI.'J.'ill  in  the  iirevioii»  yenr.  This  dlffoiontw  »-a«, 
to  Bonie  etli-tit,  cniiActt  by  n  ln\Uagaf!  in  th'.'ir  kubMriborv 
between  March.  IMOI.  and  the  nnme  month  thi*  yBtr  ; 
bill  he  niijilu  •ny  it  wii»  muinly  due  to  their  u-HUng  olT  over 
i;.V(NN>  for  tulwnniilian*  whioh  Ihcir  Buenos  Ayres  maaiiKera 
biwl  rocoiDiiionil(<d.  ^oino  of  thcnr  niiK ht  yat  bo  rocoTcreiL  Not 
<rrttluil*i>dla)r  tile  oooiioinlait  tlmt  li:u]  boAn  olTcctcd.  Uicic  oxponwii 
In  111*  Riv0i-  I'Ikiv  hnJ  •Ucbtly  inerunMul.  The  princlpnl  (Muiofar 
lliiH  »-«•  the  nuKinentod  ccel  of  iDHterialft  nnd  other  iieceunrieB 
rei4iiiiiii«  for  cntryini:  on  tbe  onlinaiy  biieirniw  of  the  l'oiii[mny. 
The  loM  un  eichntigo  for  the  year  unded  Itluruh  ^1  lual  wiin 
iSI,74l.  «o  (imouni  nearly  re[ire«iniing  1 1  jjercenl,  on  llio  Coio 
INwy'a  paid  up  fhiiire  niiiilnl.      Tlie  KrD»  reccipU  umountfld  to, 

K,  £IW,Tm>  and  the  whole  of  their  expenditure  in  the  Uiver 
M  wtr.  In  toudcl  tlKiinvs  i.'iS.i^Ni,  ihua  leaving  n  prvfic  in 
pnfier  ilolhir*,  Iho  par  raln«  of  which  wiw  iI4(),  KM)  They 
««r«  oom|iFll«d  lo  rwmil  Ihis  pii»llc  lioaie  to  |>ity  ilobonturc 
lolflrwl  aod  other  «<t).«n><u-  iri  (•t*rliiiu,  >>nd  in  to  doln^  Ihoy  lonl 
on  «xah>n|;«  CSl.Tnti.  shich  left,  ihein  a  bnlitnt'i?  whon  recolved  in 
liondon  ot  £8,IIM>  to  meet  Uioie  i'X|feii)eti,  In  the  l>ondon  uullay 
they  hnd  randoacanriilon^leroctiictian.  Th«'  thouKbt  thnt  the 
wo(l(ln)f  Cor  Iho  carroitt  yciu  w-oiild  bo  miicli  mere  nutisCnctory 
llion  il  hud  been  for  the  (iroiiou*  1:2  nir<ntli>,  bocnuM:  of  n  lub- 
•Uinllal  incroKM  in  Ibo  nunibnr  of  ■ut»Ri  ll>rtH  nnd  llic  fivll  of  the 
i;ald  tireniluiii  fiDni  aii  avern^-o  ot  :Sm  to  -iiS  [ler  cent.  Tlio 
iM|ritM  outlay  Cor  Ibu  ye«r  hod  buen  evlremely  Rinall— XI.OCRt.  At 
UiQ  uoie  lime  their  plant  had  been  well  kept  up.  At  Roanrio,  in 
4X>na«|ueuoo  of  the  introduptioo  ot  the  electric  light,  iijieciul 
applianoM  hnd  been  iiraiidod  to  gunnl  ntnunet  4iiy  damage 
man  I  tin  2  from  contAcla. 

Mr.  r.  W  Jonea  nocondad  the  motion,  which  vas  carried. 


GLOBE  TELEGRAPH  AND  TRUST  COMPANY,  UMITED. 

Tlie  ninctecDth  ordinary  |i>cncrnl  mc«llntc  of  thi*  Cnmpany  waa 
bold  ut  Wini'h.iliir  II^hm, 

Ur  JeliD  Pender,  M  P.,  who  |>r.''idix),  *t»t«<l  thnt  for  ihe  year 
endlii',c  llio  ISth  ii»t.  tlivir  r»coipt*rhoiredad«TeiiM.  »>  compared 
with  i1iu^  «f  the  (irovfou*  year,  of  C!),4r>.'>,  aflnr  t-uyin);  extwiiMH. 
The)'  h'ul  reoeireil  £!,IHI  leea  on  Iheir  initeluienl  in  the  Anglo. 
Anicricon  <.'oifi|iany.  j;.1,,fJ3  teu  from  the  ttrnzitmn  Snbmarino 
CoaiiMtnr.  und  no  diiidond  Ciaoi  the  llorman  Xnrwck'ian  Com- 
mny.  They  had  nl«o  received  wiuowfaat  finallor  diildciid* 
iram   llw   ^VoM   ACrioan   nnil  tlio   WetWrn  and   Itnuiliaii   Coin 

Kuiloa,  tho  illiiiiBulwn  Ut!«tlier  ainountln)^  to  aboul  £],0W, 
evoitholva,  the  Mm  Ihev  were  able  to  diiidu  woia  only 
17.4HIT  ainallor,  owlne  to  Ibe  large  balance  brought  furwHrd 
ill  IWI,  They  had  a  <llvii)and  to  leGoinmend  on  the  present  ocou- 
■loM  of  41  |>er  com,  for  thiM  year,  oomiared  with  SJ  iior  cent,  for 
tbe  preTioiM  year.  Ttieir  preference  and  ordinary  ihnrai.  Inken 
tn  nke  aoMunt*,  ibowed  a  retttm  of  £fi.  te  9d.  per  cent.  Tlie 
money  roiaveMed  in  Uie  Woat  OmibI  of  America  Onnpany  had  m 
far  f-ivca  no  return ,  bat  the  proapoctaofillvidond  from  IhMMnroe 
were  i-ciy  jiromlning.  A  line  wa*  now  belns;  oottMructed  eorom 
tiio  Aadoa  whicb  would  hri(M[  tli*  Braitlian  Submarine  CoiniMny 
lnt«  eommuniotion  with  the  Phdfie  ooaeU  and  Ihoy  thon  ei- 
paeled  to  eee  a  coaeiilerable  incnaM  ef  traffic,  not  only  for  Llio 
Weetem  nod  Branilian  Company,  but  aUo  lor  the  Woat  Toiut 
at  Aaierioa  line.  The  Bnaliaa  Sabmarine  Comimny  hod  jutid 
Ihevi  £4,<)lin  leat  Ihnn  they  did  in  tho  prevlou*  yew.  Thai  com. 
IHWiy  «'**  bulldiiitc  up  it*  reaene  fond,  but  tlioy  hn|Mxl  it  would 
•ooa  inlnni  to  ita  fornuri  dii  Idond.  The  dl>idend,  however,  which 
they  at  |ira*enl  re7«4>«il  from  the  HruiliHa  Subtnarine  Company 
war*  etjaal  lo  a  relani  imi  itil»  tnveatment  over  7  per  cent.  They 
badalaqie  ubduivI  ol  nuatnl  in  the  BaMern  Mid  Eanerit  Exton. 
•Imi  OomiianUa,  whkeU  >bowo(l  good  r«turt».  yieldinv  twetJier  a 
dlTtdend  to  the  (ilobe  Coni|>iuiy  oJ  o>*r  0}  per  ceot-  Tboir  iiliiirea 
to  the  Americnn  Catite  Conipany  Kni-e  t^mm  a  return  of  3}  por 
oenL,  and  liieir  Wmtern  Unioa  aharw  yieldod  them  £ol  lid.  .'id. 
per  oeiit..  and  hMl  imjirored  la  value.  With  the  nneral  growth 
of  .tetaitta|diy-4Ml  laUgtapliy  inuel  ftrew— their  tUridend  would 


improve.  After  referring  wilb  ragrei  to  tira  death  ot  tinkle 
eecrotttry.  Mr.  SVilliam  Paytomand  of  Ur.  William  Ford,  atoraar 
member  of  tho  Board,  he  oonoladed  by  tnoWnfr  tho  odoptioo  el  Ue 
rcjioit. 

The  Harqula  of  TweeddaJe  ceooodcd  ibe  reaoluUoo,  whieh  «■ 
unnninioiiBly  citrrieil. 


COMPANIES'  REPORTS. 


CITY  AND  SOUTH  LONDON  RAILWAY  COHPAKY. 

Uirwldra  :  Charlca  drey  Mott,  Khi.  (cbnirnum),  Harrow 
Lodtfo,  Sluninoro ;  ClinrMH  Seymour  (irenCull,  Eeti.,  El:  _ 
Taplow  i  Sampson  Hiuibury,  Eiui. •  l'n"i(fi>rd  I'ark,  MiJitoa.  E«el; 
S.  Bni-clay  Heward,  Kw].,  Halfloldn,  Louicbton.  Esaex ;  W»i» 
Tatv,  KiK]  .  21.  Mine  in)!' till  10,  I,'>ndon,  R.('. 

Report  of  the  Direct orn  for  the  half^yoar  ending  JuiM  10.  W 
to  be  oubmitlnil  Lo  [.he  balfycarly  oitlinary  genenJ  m«etl^;  of  I' 
Coin[iany,  to  bo  hold  .it  WinchoaCor  Hoimo,  Old  Broad  alreet,  E.I 
on  rHday.  AuKimt  ■'■,  nt  X  p.m. 

Tho  reoeipt«  during  the  nalf-j-oar  from  all  aouroc*  aiiKiiuitol 
£'JI,5Kl.   4«.   8d.,   and  the  coat  of  working   for    that   period 
£ir>.0))7.  ia».  tM..  leaviiij;  n  pinfll  of  £«,4'2'2.    I  In.  Od.     Indiutie 
the  bnlanoobrougbl  forwuol  fmin  iMtyoar,  tlienet  revenue  aeeewl 
Bbowi  n  total  of  £7,^8.  19s.  Od      After  provhling  the  debMtae 
intercat.  amount  inu  to  £1,. ^17.  7it.  4il.,  thei«ramainaabaUtKea«i«l' 
nhlofor  dlriilnndof  £:l.o:)l.  12h   5d.,  out  of  wbteh   your  INrMMo 
recommend  that  tlisfuU  dividendof  Sper  et-nt.  per  annum  be  taiJ* 
tlie|)erpetual  preference  «barai,  andlney  furChor  rooo«Diiiead  tha* 
dividend  at  the  rKt«  of  i  |ior  cent,  por  annam  b«  patd  oa  tbeoaA. 
nary  efaarcn,  loarinKa  bnliincool  £IHt3  2*.^.  to  beoanledfamrt 
to  tlie  next  eaoonnt.     The  number  oC  fnumoa^vn  canied  bj  Ot 
railway  during  Ibc  nix  monlhe,  exolueive  ot  eecMoa  tlekit*  beibn. 
WBB  ■2,NIH,l<i2.  ahowin^  un  tncvean)  D'Or  the  oocroauondiag  p«ni 
la<t  yMr  of  400,i<l&     The   ■ten'ly  decrease    in    tbe  npMiiM* 
ittluded  to  In  nrovlou*  reiioit«  hna  been  mtiirfactorily  lauMiMaL 
tiotwitliHtandlng  a  ooni>iderablD  furtlier  increase  bi  tfee  ohb* 
|i:ii<l    for  mtee  and  Uxee.    llie  rolUnff-Ktoalt    and  pkn  k*i« 
been   olliciently   mainti^ned,   and   are   in    good     workiiv  mW. 
The  fourth  gcDeratioK  engine  and  dynamo  are  o^'ociod  tn/naJr 
for   uao.     ArrunKemoota   hare  recently  been   tnade   byeUckiW 
public  nre  allowed  tj]  view  the  generaUng  atAtion  on  m^mi*  ' 
a  buihII dinrgo,  nnd  tbia  privile^  i*  being  availed  of  toaoNericr 
able  extent.      I)urin§;  the  paat  teaiion  a  Joint  Comtniltead  Ik 
two  HouFe>>  of  I'nrlininont  wne  appointed  to  c-unHider  anl  ripvl 
U|ion   the   bwl  inulboil  of  dealing  with  the   varioua  clectiiea' 
coble     railway    tichomea    in    the    Metroimlis     propoeed    W  ta 
■anctbned  by    I'urliament.     They    r«|>or(«(l    atrongly   ia  Ihik 
of    electricity    an    a   motive    power,    and     made    some   nial* 
eum*o*tiona   for    Iho    exteoieion    of    ratlwaya    of    IJkis  cfaaM**^ 
The    aucccenful   workinK   of    thia    lino    hod     no     doebt    ■a' 
inlluenve    in    inducing    the  eommiitoe    lo    niako    ao    taiawi* 
a  report.      Owiii^    to   tho   diaaoluUon    of    Parliament,  the  tt 
promoted    by    thin    Coninany    for    tho    ex  tone  ion     to    UIhhi 
and  other  uurpoeee  could  not   bo  procooded   with    furlWiM 
tho    aecMmd     reading     in     the     Houm     of      CominoML      Ti« 
I>irectorB   therefore   decided   to  take  ndi-anLimo   of    the  iw^ 
tion    paaeed   by   both  Honaea    by   which    all    private    Btlb  H* 
carried  o\cr  to  next  *e«ion,  when  they  will  be  urooeedad  >M 
at  their  ureaent  elage.      The   urgent  need   of  additioaal  ndlK 
nccomraoaatioD  al  Stockwell  Station  lo  meet  the  niniiliMWeTr'' 

E rowing  trnlBe  render*  it  desirable  that  thin  workaboutd  nolev* 
ft  dckyed.  To  meet  thi*  ex|)endituro  It  wtll  bo  noceaeary  tola* 
aomo  additional  prelerenoe  eharoe.  A  reeolution  to  that  edbct  *t 
bo  submitted  nl  the  epeoinl  meeting.  Your  Direotor*  beiegW 
opinion  timt  the  time  bus  now  arrived  when  the  preeent  Iw  wlMMf 
dehenturti  mortgage  bon da  ahou'd  be  converted  tulo  niii  jielnel 
inwclock,  iiro|K]»c  to  oak  the  abiucholdcn  for  auutorlty  to 
IniB  out,  anil  a  resolution  will  be  aabiultiod  at  tike  apeclal  om 
for  tlie  inue  and  creation  o(  debenture  alook  to  Uie  oxteol  cf  tie 
uuthoriMd  borrowing  ]>ower«  of  the  Coin|iany.  It  U  bop^  tbt  • 
cnnHdeinblc  faving  in  tho  inter«Mt  charf^  will  bo  elKscted  by  1^ 
operation.  Your  Dirootut"  havu  to  announce  with  great  IV*' 
the  deuth  oC  .Major  Kitaon.  who  hn«  l}con  one  of  tbe  aodilen  lam 
llio  ooinmencemcnt  of  tho  railway.  XoUce  has  been  reoeivid  faM 
a  large  thareholder  of  hie  Intention  lo  pretioae  Mr.  Janaa  1  iiifcar 
Oliver  to  Itlt  the  vacancy  lliu4  created. 


I 


CSOMPTON  AND  CO.,  LIMITED. 

Directors  ;    H.    H.   J.  W.  Drummond,  Ew|.  :  Bornaid  t 
Eiu|.  ;   Viscount   Kmlyn  [   Carleton  K.  Tufnell,    Eai|.     MMi^taa 
lliroL-lon :  Itookos  Evelyn  Boll  rrompton,  Bai|.,  and  John  Vi^v 
Albnuht,  F.«t. 

F'ourih  rr|>ort  of  tJie  Plroctora,  to  be  preaented  ai  the  aj^al 
general  raooUn^  of  tlio  ahareholdera  at  tuo<rity  Terninoa  BmiI 
Caiiiion  atroei.  K.C.  on  Friday,  lhe'J>Ih  Jety,  fs83,  mSJO&m. 

The  Director?  hnve  pleaaure  in  aubmitUnj;  to  the  iihanhSt^ 
tho  fourth  annual  etutvmonlol  acuounte  end  balatnoe-eheet  na^if 
to  the  nint  March  last,  to  report  that  the  buaineaa  oC  tJko  1*^ 
continuea  Miiinfactary,  and  that  the  leerganMaUon  and  mUI 
lo  the  Choliiiafoid  work*  have  provedafrroat  Bdvaa(a|[«  la  lao.— 
Ing  the  output  and  reducing  tbe  ooat  of  nianufaolute.  In  nrJw"  t*t 
more  olfecbualty  to  aeiiarale  tbe  eooouni  for  the  oleMrto  hgUtH^ 
rholniDford  from  the  manutaoluriD(  and  oUior  acoounia  iil  *!• 
buelnew,  the  INrectora  hare  cauaed  to  be  ragttiand  the  fhalw 
fonl  Elect  c  LighUng  Company,  limited,  to  which  oonf^ey  IM 
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ftnenl  moMmf;  ekrijr  next  jvat  to  iil>ce  the  CoiDuany  ja  volun- 
tary llquidittlon,  and  to  nuthoriic  tho  dutribution  of  tho  copiiCttL" 

Awglm  *»miw  TMwmpb.— The  rdport  «l  tJie  Directors  tt*t«8 

\tbM  the  total  racMpt*  (ram  Jenuary  1  to  Jun«  30,  inoluding  Iho 

bftlkiice  of  £864  broaftbt  (orwanJ  from  leal  eccount,  emonnted  to 

£117,818.     Tbl«  SDin,  howovnr,  i*  nibjoct  ta  reriaion,  m  the  Uw- 

iKlt  MlwMo  IbU  Coroiutnv  i>nd  t,he  PatI*  9>iid  Kew  York  Tel«rni[>h 

',  Compuiy  is  alill  pundtne  Delora  the  Court  of  A|j|>««1  iii  Hftriit.  "Die 

^hsfllo  receipts  >bew  an  looreaee  of  £10.035  oh  compered  wiih  ihe 

eoireijiocdinit  period  o(  le«t  yew.     The  loliil  eipeiMe*  o(  the  helf- 

ytiu,  iDcIailitis  the  refwir  of  mbloe.  etc..  nmoanlod  to  £SB,3C4. 

One  qDUt«ily   interim  dividend  ol    1'2«.    Cd-    jicr   cent,    en    (ho 

■ordliMry  atock  end  ol  £1,  in.  per  cenL  on  tho  )>refornxl  atock  wiu 

«M  oo  April  30,  abeorbinf;  £i3,TIM),  nnd   a  ■oootid  (luarterly 

lirMand  el  the  leme  nMa  witi   be  \»\d  on  July  30.  leaving;  u 

eoe  ol  £954  t«  be  carried  (urward  to  the  next  noconiit. 

New   Telepbese    Cempaajr.  —  Meaare.    N.    M.    Rotliaehild    and 

Bona  are  nut buri Fed  on  bchnlf  o(  ttie  New  Telephone  Componv. 

[Umited,  to  leceii'o  ■uhicription*  for  48.S0O  ordinary  iharea  of  the 

^  C-otDpany  of  £10  each  at  uir.      The  Comnaoy  waa  formed  In  IHtli'i 

'  with  a  nominal  capital  of  CT'-O.OOA  divided  into  74,701)  ordinary 

ehM«aof£IOe*uhanil  3,000  founder*' eh*r«e  of  £1  each,  i,he  latter 

entiUed  to  one-hall  of  the   ciirplai  nroBte  after  the  pavment  ol 

ftdi<ri4enl3  of  ~  per  cent,  on  the  orttinary  iharM.     Of  the  T1.7("> 

ordiuc7  ahaNa,    l.JOO   oere   i«u«d    on    tho   formation   o(    tlic 

Company,  end   the   pteeent    bane   ii   for   tho   balance— 7,%^i 

[aharea— e(  whkh  onethtrd    la    to    be  aabicrlbed    for    at  par  by 

ftlie  Nallooa]  Telephone  Company,  Limited.     The  New  Telephone 

~  Bpany  1*  tJie  poaeeMor  of  a  lioi'tiee  granted  by  the  I'Mtmaater- 

neral  for  tli«  eeiabliahment  ol  telephone  exehanKca  and  com- 

munieatiama    in     the    metropolis    and    throughout    Ihu    United 

Kiogdcon  ;    bet  the  (Company   liiu   buen   unuble    to  develop    ila 

nndertakiiiK  until  the  Telcf[rapli*  Act  of   1^9'.'.  which  iccoivRd  the 

[Ttoyal  oMont  on  .lune  '28  lail.  pturail  It  In  a  jK»iilon   tn  doni  unUii. 

Tai-^orlly  wllh  tlie  telephonic  loquiieinonUi  ol  the  country, 

LoodeB  CoBBty   CmuiaU.— The  Council    mel  on    Tuetiiny   ut 
SpriiiKgarUeua,  when  llie  lollawinK  teudcm  were  nweived  for  Ihs 
UMoInc  li^'Iitin];  ol  Claybuty  A^ylam  loontraet  No.  1 ) ; 

I  Woodhonte  and  lUvcan  £13,970 

\g.  IL  K«*ion    W.IOS 

VLstimer  Clark.  Unuliead,  and  Co.,  Llmilwl  15,130 

kitnub  Elvtrioal  RoKlnMring  Company,  Umltad    „  16,800 

lAppleton,  Etarbey.  ami  Wilfianiicin ,.,..  16^600 

\3.  B.  K.  Oorden  end  Co,.  Limited    17.»7 

)>Orompton  and  &>.,  Limited „.. .,..,..  17,600 

Kilmundvout,  Limited 17737 

J.  O,  Slallcr  und  Co.    lR12a 

Sliarpi  uiJ  KoDt  16,640 

liourni  aiiil  (irant      ..n..,.. 16,803 

Mauelii'iilrii  EiliiDn.iiwan  Cam|>any,  Limiled >••,•■,  .im,!,  16,860 

Jcltuaonand  fhlllitM    19,200 

iHallieraDfl  I'lati,  Limited „ 19.260 

aneiidaiid  Co 19,900 

Mtie  OeMtruetioD  Ovpcraticn,  Limited 19,938 

pDteke  and  Oetbun aO,600 

Fewlor,  LaecuUr,  and  Co.,  Limited    ~..... 20,649 

J.  D.  F.  Andrew*  and  Co 21,C00 

Patoaon  and  CooMr     ..,„ 22.540 

Ropen'  KlMltical  Rii^nctring  Coaipauy,  Limited    23  966 

B.  verilv  auil  Son*  26.371 

I  Laingt  Wharton,  and  Uovn 27.962 

'SiMnen*  Kroi^  anil  Co.,  Limited    2a;,400 

The  teiidera  were  refuned  to  the  Aayluuia  Committee.  — C-»iinirf 
Journal. 


PROVISIONAL  PATENTS,  1892. 


.Im.v  IS. 
Aa  l(Dpr«Ted  tofnk  of  reltcneter.    Francia  Henry  Knhlcr. 
Ileibofl    Naldrr,    <  lurlRs    Williuin    Sceit    Crawley,    and 
Alftoi  Sciunio*.  Hi,  heil  l.iuii  kUooi,  L'lorkeiiwdl,  London, 
toprevenMBM  Ib  uUrepkeiie*.      Sir  (.'liailvK    Siowart 
Forboa,  Bart,,  'il,  Finahury-pavemaat,  Lioiidon. 

JlLV   10. 
IkeieaalDE  the  efflctoDoy  of  telophonla  eommiuilcktloil 
and  tTBBiniltllng  lyeeoh.     Thoniu  Oddy,  Kivcr  atrool, 
ICochdrtlo. 

Etoeirle  are  Uuap.  William  Edwin  Irish,  30.  Chanccry- 
laiic,  Lundun.  (Complete  >|icoi6cation  ) 
I*preven«Bta  la  laoaodeeeeBt  eleetrte  laispe.  Louia 
Stini.  17.  Ho-atlianijiton  buiMin«^i,  I'lmn'^iv  lune.  Ixtidoii. 
A  process  (or  ooTSrlDj  or  liUDlalliis  aubmariiHi  eablee 
Bad  iwdersreKAd  '"*»"*"""  aod  olker  parpeeee. 
Tom  SaHBOr  Lemon,  95,  SeberLiead.  t'omit  Cikte.  London. 
fun  ■■■■■«■  Ik  er  eenBeeUd  wllh  lelepboBSB. 
WUhaiiB  Deeheft,  4,  Houlh  otreet,  Flnsbury,  London. 
tCoMpleW  epsellloatkm.l 

Jl'l-V    'Jl», 

[13,!ttS.  Impreeeaeots  Ib  ooBaectleBs  (or  eleotreUeva  aad 
etber  eleetrte  Utht  BttUite.  Doko  Hirat,  11,  Fumlnl. 
■liept,  Loiidoo. 

.ll-l.Y    '21. 

l.l.S'Jn.  toiprevonaaBia  Ib  sv  eeaaeeted  wUb  tke  ivreduetlea  ef 
eleetrla  energy.  Ueuiy  Clay  Bull  and  Ceoijjc  Boll  (,'owl, 
Ift,  Water  .Riieet,  LivarpooL 


13.134. 
13,140. 

13,11X1. 
13,187. 

13,-JIH. 
13,iai. 


I3..'n,5.  Improved  meou  Ibr  rtg— lllii«  bjr  1»BU*eUj  m 

way*.       ThnrmLM    Whilttiicbaoi,     128,    ColtiM>ro-rtn> 

miii^jhnin, 
I3,3>(7-  Imiirovcmcnta  In  eloccrlc  bolta.    wblek   Impreee 

•re  alao  aiiiillcable  to  etber  porpoaeB.      i  .■>>[);«  W 

HHunniii.  iO.  lV\s-h  Hijl1i)ro,  l-oi>don. 
15,3.18,   An  Improved  awltebbeard.     Sir  Charlee  StewBit  f 

Bhil  ,*JI,  KinnliLitjiiHvemecil.  lAindoii. 
13,3.'»t.  ImproTemenU    Ib    er    reUtlsK    t«      Attenut^M 

elrenlia.       \^'illialn    Men  is    Mordcy,     46,      Linooln 

lield*,  I,Aiiilon. 
l:l.;<7^    Improromenta  la  or  relatlai  to  eleetrte  BMMtik  m 

Ins  apparatus,  and  ooBtToUlnc  kobt.      Wilfrid  L  S^ 

Tli«  flliij..  S'Viiii>iir-[;nAf.  Mi'M'hc«tcr. 
13,3SI>.   Impr.:vc(l    moaas    oI    prcToniltiB     Injury    ta   tela 

cnblus  ooDDecled  wllli  llsbtalilpa  nnd  lloattBg  sU 

Fredoricli  Le  Breton  lleilvroll.  16*1,  Floet-atnat,  Lob 
Jti.V."J. 
\:i,Xi\    Improvementa  In  Ibe  maaufaetiuo  of  alMitrleBlat 

platea    eel  la,    or    aeoBmulBtOTB.    B«d    Um   BeeM 

thoicto.     IvIiiLiid    Bratlnfoiil  Bri|{lit   aiu!    Lewb  II 

M.'K-iiii,  .\ri-lmft)-  Hoii»c,  Krlier,  Surrey.  | 

lU.IISU    Improvements    la   Toltaetera.       PittdAriok    ttnm 

Undjjti  ptiTel,  VVjii^fkll, 
1.1, :i!).).   Improvaaente  In  at  reUtlag  to  «l«etrt««l   appl 

(er   ■liaalllnK.     Mnuiivllt    Mettricr.    S,    Itoen^pite, 

13,405,   Improvements  la  portable  beelBaaba  t»Bttertes 

Nchnioi,  4.  Ciiilloii  atiocl.  Coder  Blroci,  I 
Jvi.V  2S. 
13.4.'^/<,  Improvoments   in  eiectrodee  fbr   nae 
apparatus,  and  lallielr  mannfactoro.     t 

17.     !|,.tl,.,,,l,     l,.,Tl.!.:t, 

n.4';l  Inprovcmenta  In  npparatu*  for  boBttaf 
eoeklafc  by  moana  of  otoetrtolty.  Cum' 
II,  Funiival-Micet,  liondon. 


atteetaa    I 
;odtn|H 


SPKOIKICATIIINS  PUBLISHK 

1M9I. 

C,07'2.  Bloctro  hsatlns  npparalBs.    ('arpwiLor.    \t 

II.IOS.   electric  bait  ones.      Cuiul. 

ll.S'ie.  Eieolrlo  lamps.     AiUiiia, 

ll.SHSL  GoBdnetera  (or  eleetrte  prepulslea  oD   piimaaMff 
Prolioliew. 

1I,0).  Bibbed  metalUe  plates  foraecandBry  battorlsB, 

13.1-24.   Heatlns  anil  weldlas  by  eleotrlolty.      tlowatd. 
eilitiun. ) 

14,097.  Telepbaao  tranamlttcra.      II.  I.,  nnd  J.  TotM^ 

I4,£lit.  OeneratlBK     and    dlatrlbnllns    el«ottifllCr- 
ruDchcti. 

ii.'iOa    Atlmlnlaterlnc    electricity    to    horsBB.      M. 
Humrji. 

Are  lamp.     Wnrl.urinn, 
Eloetrlo  lliibtlas      Mowburn.     (Rpo.) 
Oeneratlag  oseae  by  electricity,     Amlrmkli. 

71U.  laoaadeseont  electric  tampe,  etc,      Itio*. 

4,0lu,  Telephone  apparatne      l.aokuaoc1. 

4,017.  BlootrUol  attncbmenis  for  plaoee.    KKlilidunp 

9,(366    RloetncBlly  eIvIbb  r«elpraaaUBK  mouoa      .M- 
Sleotrleatly  bualtnc  and  worklnit  net«l  bB«B. 
EleclromaRaats  for  oTBana,  ote.     Uiuiin. 
Fool  aapporta  for  telvBraph  pelea,  el*.      Hireetae. 
KloctrtD  motors      Tliiiiii|i^"i.    1l'i>nin.) 
Klootric  ce&iSuctInc  wire*       Hoddxri,      (llrauuiM^.| 
PropoUlDB  railway  v^klclos  by  eleelj>i«lty. 
(Kics  mill  imolhrf,) 

IIMa,*!    ElectnoBl  Inanlatere.     Hnindoo. 

)0,lt.1<I,  Kloetrle  eaadcaser.     Lanl  Kelvin. 


1 4, .'ills 

i.->,4s;i 

l7,J-Jfl. 


B.37II. 
0,4U» 

11  Nt:. 

9,94: 

»,itK.'i. 


•  an<il 


1 


COMPANIES'  STOCK  AND  SHAB& 


3lBM« 


llrosh  Co,     ,„„ 

—  Ff*f.     

India  Rubber,  Ontte  Pkreha  *  Telegntpk  Co. 
HouH'to-Houne       ..- 

Uitrepoliun  Klectfio  (iupv^y    

London  Eiictric  itupply    

Swan  United    

St.  Jamta'    • 

NatioualTalsiibon* 

Eleotrio  CoDitnctloh 

Wettminaler  Blsolri'-  


Litetpool  Electric  Supply 


(I 


W 

a 
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NOTES. 


TonbridgrO' — Electric  communication  is  to  be  put  in 

the  new  hospital  of  the  Tonbridge  Board  of  Guardians. 

Telephone  Patenta.— The  Belgian  Bell  Telephone 
Company  has  gained  its  suit  against  the  English  Edison 
Com  pan  J. 

TommABi  Acennmlaters.— A  company  has  been 
'  fumed  in  Paris  to  manufacture  Tommasi's  multitubular 
Accumulators. 

Znrlob. — A  400-h.p,  statioD  ia  being  erected  at  Mace- 
nta,  says  Indualries,  by  Messrs.  Escher,  Wysa,  and  Co.,  and 
tile  Oerlikon  Company. 

Umbiirr,  on  tbe  Rhine,  celebrated  for  its  strong  cheese, 
'ii  to  have  a  Labmeyer  central  station,  with  power  trans- 
nitted  a  mils  from  the  River  Lahn. 

Sharbome. — A  horse  and  carriage  show  ia  being  held 
ftt  Sherborne,  commencing  yesterdiy.  Ur.  E.  R.  Dale  is 
exhibiting  electric  cycle  and  carriage  lamps. 

Book  BeoeiTed.  —  We  have  received  from  Mesei«. 
Spon  the  second  edition,  thoroughly  revised,  of  "  The 
SlectHcal  Engineer's  PocketBook,"  by  Mr.  H.  B.  Kempe. 

Asrlnm.— Tbe  great  asylum  at  Wadsley,  near  ShefiBeld, 
is  to  be  extended.  This  ia  a  building  where  electric  tight 
vould  be  efficacious.  It  is  under  the  West  Biding  County 
Council. 

■oolos. — Attiie  last  meeting  of  the  Eocles  Local  Board, 
a  committee  was  formed  to  take  the  necessary  steps  to 
obtain  a  provisional  order  for  supply  of  electric  light  in 
the  district. 

Ozystal  Faliuw  SebooL— Mr.  Latimer  Clark  will 
take  the  chair  at  the  award  of  certificates  of  the  Crystal 
Palace  School  of  Practical  Engineering  in  tbe  Palace  on 
Saturday,  at  1  p.m. 

Oroydon. — The  Croydon  Town  Council  have  received 
•n  offer  from  a  company  to  take  over  their  proviaional 
order,  but  do  not  feel  disposed  to  let  their  [mwers  for 
electric  lighting  go  out  of  their  own  hands. 

Use  of  Deatmotors. — At  the  British  Association 
Prof.  Forbes  read  an  interesting  paper  on  the  use  of 
deatructors  in  conjunction  with  high-level  water  accumu- 
latOTS,  especially  connected  with  the  lighting  of  Edinburgh. 

BAdon  Railwi^r. — The  German  Minister  of  Commerce 
Jbaa  been  asked  to  sanction  the  conversion  of  the  Baden 
steam  tramway  to  an  electric  tramway.  It  ia  proposed  to 
extend  the  line  to  Viialau,  and  use  the  power  station  to  line 
tbe  town. 

ChJLdweU  Heath.—The  Barking  Gas  Works  has  the 
r^ht  of  supplying  gas  to  this  district,  bub  it  is  rather  out 
c4  the  way,  and  so  gas  cannot  be  oblained.  Some  auggea- 
tktos  have  been  made  for  public  or  private  enterprise  to 
introduce  tbe  electric  hght. 

Bamsley. — Mr.  J.  C.  Stott,  in  the  Bamsley  local  paper, 

objects  to  the  Corporation  having  10  times  the  present 

■light,  as   they   propose.     He   thinks  one  and    all    agree 

Barnaley  ia  now  thoroughly  well  lighted.   Fortunately,  the 

Council  do  not  agree  to  this. 

Joamal. — Wo  have  received  the  Jcwnud  of  the  Insti- 
tution of  Electrical  Engineers,  containing  paper  ami  dis- 
obaaion  on  the  "  Newcastle  Electric  Supply,"  by  A.  W. 
Haayiside  and  R.  C.  Jackson,  and  on  "  Commercial 
Hectrolyafa,"  by  Jas.  Swinburne. 

Bonmemoatb  Tramways. — The  Bournemouth  and 

^0010  Tramways  Company  have  had  the  time  aulhoiiaett 

Or  MHumencement  nf  work  extended  to  two  years  from 

&i^nat  4,  1692.     We  believe  an  attempt  ia  to  be  made  to 


run  them  by  electricity,  ae  electricity  is  already  in  favour 
in  the  town. 

Wl^ran. — A  circular  from  the  town  clerk  of  Wigan  was 
read  at  the  meeting  of  the  workhouse  authorities  asking  if 
the  Board  were  desirous  of  being  supplied  with  tbe  electric 
light.  It  was  decided  to  answer  the  communication  in  the 
negative.  Electric  light  is  yet  too  much  of  a  luxury  to  be 
applied  to  workhouses. 

Free  Telephones. — The  National  Telephone  Company 
are  acting  on  a  generous  and  spirited  policy  by  giving  free 
connections  at  Cheltenham  to  the  Children's  Hospital,  the 
General  Hoapital,  tbe  District  Nursing  Society,  the  Eye, 
Ear,  and  Throat  Infirmary,  the  Gordon  Boys'  Brigade,  the 
Fire  Brigade  Station,  and  the  Police  Office. 

■leotrio  Traetion. — Tbe  Street  Raiivny  Oatetie  is 
responsible  for  the  statement  that  of  the  400  street  rail- 
roads in  the  United  States,  more  than  half  have  adopted 
electricity  as  motive  power.  In  no  other  industry — except 
perhaps  corn-milling  on  the  introduction  of  the  roller 
system — has  such  a  radical  and  extensive  transformation 
taken  place  in  so  short  a  time. 

City  Onllds  College. — We  are  pleased  to  call 
attention  to  the  notice  of  the  classes  at  the  City  and  Guilds 
of  London  Institute,  which  commence  at  the  end  of 
September.  We  have  often  expressed  our  opinion  on  the 
usefulneaa  of  these  institutions,  and  a  two  years'  course, 
followed  by  practice  in  the  shops,  will  enable  a  sensible, 
painstaking  student  to  qualify  himself  for  a  career  as  a 
practical  scientific  man. 

Niagara. — We  have  good  authority  to  state  that  the 
reported  ofier  to  Prof.  Unwin  to  accept  the  position  of  chief 
engineer  to  the  Niagara  transmission  scheme  at  over  £6,000 
a  year  is  perfectly  true.  It  is  equally  true  that  he  has 
refused  thia  tempting  offer  (which  would  have  placed  him 
certainly  at  the  head  of  tbe  practical  engineers  at  one 
bound),  preferring  to  remain  at  the  Central  Inatitution 
and  continue  his  educational  work  there. 

Sonthend.— Tbe  Southend  Pier  ia  to  have  a  telephone. 
A  report  has  been  received  from  Messrs.  Crompton  with 
reference  to  the  electric  appliances  on  the  pier.  The  Board 
of  Trade  circular  with  reference  to  the  electric  lighting 
order  elicited  the  information  from  the  chairman  of  the 
Local  Board  that  the  provisional  order  was  not  yet  in 
danger  of  running  out  The  tender  of  Mesara.  Crompton, 
at  £18.  16b.,  for  connections  to  old  trama  was  accepted. 

Loss  of  a  Dynamo. — Mr.  Alfred  Crofts,  of  St.  James- 
street,  Dover,  says  that  at  the  close  of  tbe  Electrical  Exhibi- 
tion, Crystal  Palace,  one  of  his  exhibits — a  small  unwound 
dynamo  at  208,  South  Gallery — after  being  packed,  myste- 
riously disappeared,  and  the  efforts  of  the  Crystal  Palace  staff 
have  failed  to  trace  it.  As  it  may  have  accidentally  been 
taken  in  mistake  with  some  other  exhibitor's  packages, 
thia  notification  of  the  loaa  may  assist  in  finding  the  errant 
machine. 

Heokmondwlke. — At  the  meeting  of  the  Heckmond- 
wike  Board  of  Health  laat  week,  the  Electric  Lighting  Com- 
mittee sent  in  a  modified  recommendation  "  that  the  Board 
be  recommended  to  consider  the  propriety  of  lighting 
the  town  by  electricity,"  instead  of,  aa  before,  that  they 
"should  put  down  the  neceasary  plant"  at  once.  But  Mr. 
S.  Wood  gave  notice  that  he  would  move  a  reaolution  at 
the  next  meeting  authoiiaing  the  Board  to  put  down  the 
neceasary  plant 

Portsmontta. — Tenders  will  be  invited  for  the  Corpora- 
tion central  electric  station  at  Portsmouth  before  very  long. 
The  building  contracts  will  be,  of  course,  required  first, 
but  the  engineering  and  electrical  tendera  will  not  be  far 
behind,     Mr.   Man vi lie,  tbe  consulting  engineer    to  the 
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Portomoutb  Oor^xinitioii,  luia  been  busy  for  some  time  on 
UiQ  detailed  plaiu,  and  the  tiiiiotion  of  the  Local  Govern- 
ment Board  for  power  to  borrow  is  expected  shortly. 
The  system,  it  wilt  be  remembered,  ih  that  of  the  higli- 
temion  altamating  current  with  sub-tranaforiner  stations 
tmdw  tlie  streets. 

Cyclists'  Camp.  —  The  great  cyclists'  moetint;  at 
Dorking  which  is  being  held  this  week,  is  enlivened  at 
night  by  the  electric  light.  The  Hammersmith  club  have 
a  practical  man  or  two,  apparently,  in  their  ranks.  They 
took  down  a  dynamo  and  an  old  «<ngine  obtained  from  some- 
where, ;ind  started  the  light — or  riitbor  didn't  start  it, 
for  the  engine  fell  to  pieces,  or  at  leiut  would  not  work. 
Then  there  waa  a  hunt  all  over  the  distnct  for  steam  power, 
and  a  traction  engine  was  at  last  requisitioned.  The  light 
then  went  well  and  steadily,  and  the  scene,  with  the  Sultan 
of  Morocco  snd  other  fancy  dresses  of  the  merry  cyclists, 
was  a  grand  and  enchanting  spectacle. 

Baenp. — At  the  monthly  meeting  of  the  Baciip  Town 
Council  last  week,  the  town  clerk  reporteil  that  he  hnd 
eent  out  194  circulars  to  millowners,  tradesmen,  and  otbern 
with  a  view  to  ascertaining  whether  thoy  wore  willing  to 
take  the  electric  light;  44  answers  had  beeti  received, 
representing  about  500  gas  lights,  in  which  the  msjur 
portion  expressed  their  willingneas  to  adopt  electricity  in 
lioD  of  gas,  provided  the  charge  ilid  not  exceed  Gd.  per 
nnit.  The  Council  considered  the  result  unsatisfactory, 
and  inslnict«d  the  town  clerk  to  communicate  with  the 
parliamentary  agents  with  a  view  to  securing  an  extension 
of  the  Corporation's  provisional  order,  IfidO. 

Asso«latod  Chambers  of  Commerce. — An  into- 
nating occasion  for  meeting  on  business  and  pleasure  will 
be  the  visit  of  the  Associated  Chnmbers  of  Commerce  to 
Newport  during  the  week  beginning  S«|)tember  19th  next. 
Bir  Albert  K.  Rollit,  MP.,  will  be  chairman.  A  business 
eeMion  and  insijcction  to  the  docks  will  occupy  the  first 
two  days,  and  the  lost  three  will  include  excursions, 
amongst  which  will  be  a  visit  to  the  famous  Uiaca  and 
AI>croam  Collieries,  which  «re  oleciricnlly  fitted.  The  works 
of  the  Ebbw  Company,  the  Crumlin  Viaduct,  Tintern,  and 
Monmouth  will  also  be  riaited.  On  Saturday  an  explora- 
Uon  of  the  aviiilable  land  for  the  wharves  and  docks  on  the 
Kiver  Usk  will  he  mode,  and  the  harbour  and  port  of 
Newport  will  also  be  inspected. 

Coast  OommattlcatloiL~In  commencement  of  the 
■ysteo  of  Htablishing  telegrtphic  and  telephonic  communi- 
cation around  the  British  coast  the  telegraph  steamer 
"Monarch,"  with  Lieutenant  Williams,  ILN.,  and  Mr. 
Lumsdeo,  the  electrician,  on  board,  arrived  at  Scilly 
on  Tueeday  atlcrnoon,  and  on  Wednesday  commenced  the 
work  of  eon  nee  ting  the  coastguard  stations  at  St. 
Mary's,  St.  Agnes,  Bryher,  Tresco,  ind  St.  Martin's.  Before 
darkness  set  in  they  had  laid  a  submarine  cable  from 
Dryher  to  Tresco,  and  from  the  Cove  at  St.  Agnes  to 
about  half  way  to  Portbcressa  Beach  at  Sl  Mary's,  where 
they  hava  buoyed  t^  end  of  the  cable  for  the  night  Opera- 
tions were  resumed  next  day.  This  communication  will 
be  of  the  greatest  value  loi  conveying  news  of  wrecks  tu 
the  lifeboat  stations  at  night  or  during  the  prevalence  of 
fogs. 

BrlghtOD. — We  are  glad  to  learn  that  the  central 
station  is  being  well  BU[t]>orted,  installatjons  being  added 
with  great  freeness.  We  are  not  so  pleased  to  bear  (excejit 
frotn  the  |x>int  of  view  that  it  shows  extension)  that  it  will 
be  nMOaaary  to  re<i|>eo  the  itrceta  for  the  addition  of  a  third 
cable  to  convert  it  at  this  stage  to  a  ihrce-wire  Nyalem. 
Moreover,  whatever  else  k  lighted,  one  would  think  that  the 
se{»lajiade  ami  pJer  ebouid  have  elecuie  light,  yet  none  is 


seen.  A  recent  view  In  the  illustiatcd  papers  sbowed  pt 
burners  in  full  force,  and  this  view  is  used,  we  see,  era 
now  as  an  advertisement  of  Sugg's  burners.  Brigbton,  tk 
richest  watering  place  in  the  South,  and  no  public  elertn 
light  I  It  is  hardly  believable.  The  rate  of  charge  lot  Ik 
current  is  7d,  a  unit,  and  not  much  is  yet  dorm  wftkdi^ 
load — we  hope  some  motors  will  be  got  to  work  to  fill  i; 
the  loud, 

SnbliB.— The  Dublin  Corporation,  last  Friday,  hi 
bofore  them  the  question  of  handing  over  the  alectrit 
light  station  to  the  contractors  to  carry  on,  and  lb 
duration  of  the  appointment  of  electrical  engineer.  Aiw 
being  amended  to  include  reference  to  their  kwyer.Ui 
Council  adopted  the  amended  revolution,  as  follows:  "tbi 
the  report  of  the  Electric  Lighting  Committee  be  adoptad 
with  the  addition,  that  instead  of  being  compelled  teaenpl 
the  tender  of  Messrs.  Hammond  and  Co.,  tbe  commkut 
shall  have  power,  if  they  see  Bt,  under  tbo  advice  of  tbar  b* 
agent,  to  enter  into  a  conti'aet  for  running  the  station,  ul 
consenting  to  any  extension  of  it,  for  one  ymr,  wsl 
Messrs.  Hammond  and  Co. ;  with  any  other  contfietsr  « 
contractors ;  or  if  they  see  fit  the  committee  taay  gads 
take  to  carry  out  the  running  of  the  station  tbemittfa 
employ  workmen,  purchase  materials,  and  do  all  that  t 
necessary  in  the  matter  ;  and  that  the  Omploymeat  ei  lb. 
Ruddle  be  for  12  months  only." 

Cathedral  and  Chttroh  Uehtlnc. — St  MnyV 
Roman  Catholic  Cathedral  at  Newc.istle-oe-l^  w 
reopened  on  Sunday  by  tbe  Very  Reverend  Jots  Tj^ffa* 
of  Westminster,  and  in  tbe  evening  was  lighted  ftr  tbi 
■irst  time  by  the  electric  light.  We  understand l^*^* 
the  only  Roman  Catholic  eatbodrml,  except  Sl  Sftwo't 
in  Rome  and  one  in  FVance,  which  is  so  lit.  The  lacal* 
tion  has  been  fitted  by  Messrs.  R,  J,  Charleton  ami  Ca,  •' 
Newcastle- on -Ty no.  Wo  have  recently  mentioned  iht  bh 
of  a  church  being  lighted  from  a  matiNion.  A  siwta 
installation  has  also  just  been  carried  out  by  tbe  shon  fas 
at  Pnidhoo  Hall,  near  Newcastle-ou-Tyno,  in 
with  which  there  is  a  Roman  Catholic  chureh. 
number  of  lights  at  Prudboe,  including  the  maiisios  if' 
Mrs.  Liddoll,  the  stables,  outhouses,  etc.,  and  the  AbA 
adjoining,  is  equal  to  abnut  2W  16-c.p.  lamps.  Ths  pes' 
here  is  obtained  from  a  steam  engine  and  large  T  smeiiri 
boiler.  There  are  two  batteries  of  E.P.S.  celU,  31 L  tff^ 
and  the  6ttings  inside  the  house  arc  very  haodaoma  IV 
installation  has  given  much  satisfaction  to  alt  conoansi 

Carlow. — A  communication  from  Meesrs.  J.  &  & 
Uordon  and  Co.  was  before  tbe  Carlow  Town  Coai^ 
doners  at  their  l.isl  meeting,  askingthat  the  tin>efor*W 
they  should  have  the  exclusive  lighting  of  the  town  ibssU 
be  extended  from  21  to  42  years.  This  was  in  viewefdi 
intention  of  Messrs.  Gordon  to  erect  steam  engines  iertb 
perfection  of  the  present  system  of  lighting  at  todtjjgiifc 
expense.  To  this  request  the  Commissioners  rt|M 
asking  if  the  company  would,  within  10  yesn,  hiw 
the  wires  put  underground  instead  of  overba«d.  IfaM^ 
Gordon,  however,  wrote  saying  it  was  JmposriMs  I* 
give  this  guarantee.  The  chairman  and  others  srgrs  l> 
favour  of  giving  tbe  extension  in  consideration  el  iki 
expense  incurred,  though  Mr.  Shackleton  SKid  be  dU  i* 
care  to  hand  over  the  town  for  42  years.  The  ckaintf 
said  they  had  now  obtained  an  excellent  syatem  of  alecST 
lighting,  and  as  a  result  of  it  they  had  directly  csuisdtk 
gas  company  to  make  three  reductions  in  the  price  of  ff> 
amounting  in  all  to  Is.  6d.  in  l.OOOfL  Mr,  Jobneos  |S* 
{losmi  that  the  time  be  extended  to  43  years,  and  this  M^ 
lution  was  jMssed. 

Taunton. — So  Tauntoit  has  come  safely  tbreogh  ll* 
crisis,  and   bos  adopted   tbe  scheme  for   pur«bssiii|  <■>' 
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Altering  the  present  installation  to  [>mm«  tbeifr  ovn  central 
station.  Everyone  will  be  pleased  to  hear  that  the  town 
which  has  done  ao  much  for  the  apiead  of  electric  lighting 
has  carried  out  this  resolution.  A  upccial  mcutiiig  was  hold 
on  Tuetday,  the  Mayor,  .\lderinari  Chapman,  pretiding, 
when  the  Electric  Lighting  Committee  presented  a  report, 
which  is  given  elsewhere,  in  which  they  rocommondoii 
that  the  amoiint  necessary  be  raised  by  borrowing 
for  a  period  of  liO  yesra,  or  such  other  period 
as  the  Local  Governmciit  Board  would  grant  The 
amount  which  it  is  proposed  to  expend  is  £14,000.  Of 
this  £9,300  will  he  devoted  to  the  purchase  of  the  works 
in  the  manner  lecoamondw)  in  the  second  report  of  Mr. 
O.  Kapp,  while  £1,900  will  bo  expended  in  the  substi- 
tution of  underground  for  overhead  wirea,  with  the  addition 
of  seven  new  lamps;  £1,000  of  tbe  total  will  be  set  apart 
as  working  capital.  The  Council  adopted  this  report.  It 
wa^  formallT  agreed  to  Apply  to  the  Board  of  Trade  for  a 
license,  and  the  Mayor  signed  a  memorial  to  that  effect. 

Horse  RiMias  by  Sleotrio  Ugbt.  —  We  bare 
recounted  how  electric  hors«-ru;ing  is  carried  out  by 
wooden  horses  driren  by  electric  motors  in  France,  but  at 
St.  f>ouit  they  haro  the  real  thing  by  electric  light,  ajid 
according  to  the  IhiJy  N'nrt,  it  has  been  a  great  success. 
Tbe  course  at  South  Side  P^rk  presents  a  eurioua  appear- 
ance— the  stand,  fences,  posts,  and  everything  juintablo 
about  It  being  of  dszxiing  whiteness,  In  the  glow  of  the 
bright  lighu,  the  effect  is  very  striking.  At  a  height  of 
20ft.  from  thegroundnins  a  wire  strung  like  the  trolley  wire 
ol  an  electric  railway  round  the  course.  L'lKin  this,  at 
intervals  of  36ft.,  are  strung  clusters  of  incandescent 
lamps,  with  foiu'  lighu  in  each  cluster.  Giant  search- 
Ughts  illuminate  the  turns.  A  peculiar  arrangement 
prevents  the  casting  of  shadows,  which  haa  always  hitherto 
proved  the  difficulty  in  horse-racing  by  artificial  light. 
The  grand  stand  is  a  blaxe  of  brilliant  whitone«s,  and 
from  it  the  course  is  seen  mapped  out  in  a  light  so  bright 
that  the  ooloon  of  the  jockeys'  jackets  are  plainly  visible. 
Tho  effect  is  all  the  more  int«nRe  from  ooiitrAst  with  tbe 
space  of  darkness  that  intervenes  between  the  stand  and 
the  track.  To  obWato  danger,  only  five  boiMS  are  allowed 
in  each  race.  The  only  difficulty  exporienccil  at  tho  recent 
meeting  was  to  find  aulGcient  accommodation  for  the  large 
number  of  horses  entered. 

Cardiff. — A  meeting  of  the  Lighting  Committee  of  the 
Cai-diff  County  Council  waa  held  on  Tuesday,  Councillor 
Vaugfaan  presiding.  The  town  clerk  (Mr.  Wheatley)  and 
tbe  borough  engineer  (Mr.  W.  lUrpur)  were  also  present. 
The  report  of  the  subcommittee  apjMinted  to  make 
enquiries  wjUi  a  view  to  aecuriog  a  auiiable  site 
for  an  electric  central  station  was  read.  From  this 
it  appeared  that  their  efforlH  vt  secure  land  in  a 
■aJUble  locality  had  failed,  the  prices  a^kod  being  pr  o- 
hibitive  in  some  coses,  while  in  others  there  seemed  little 
prospect  of  the  offers  made  on  behalf  of  the  Corporation 
being  accepted  without  a  serious  delay  taking  place, 
The  membera,  therefore,  were  obliged  to  search  for  a 
somewbat  less  desirable  place  in  other  directions,  and  ihey 
soggoeted  the  advisability  of  utiliaing  a  piece  of  ground 
owned  by  the  Corporation  on  Canton  Common,  about  an 
acre  in  extent,  adjoining  the  Oreat  Western  Railway.  Tbe 
report  wu  confirmed,  and  a  re«olulion  passed  recommend- 
ing the  Cori)oration  to  adopt  tbe  suggestion  of  tho  subcom- 
mittec.  It  was  further  resolved  that  Mr.  W.  H.  Mas«ey, 
their  consulting  electrical  engineer,  be  teipiested  to  state  the 
terras  ujion  which  he  would  prei>are  the  necessary  plans  for 
obtaining  specifiuationa  and  estimates  of  tho  proposed  works, 
lUso  tho  amount  of  out-of  pocket  expenses  ho  had  incurred 
during  the  time  he  had  acted  for  the  cofomittco. 


Hoddera&eld. — An  cloctrie  transformer  sub-stution 
will  be  erected  in  connection  with  the  lavatories  to  be  con- 
stniclod  underneath  the  old  Market-place  at  liuddors field. 
At  the  Huddeisiield  City  Council  meeting  last  week  some 
questions  were  asked  with  reference  to  ifae  price  to  be 
charged.  CouncUlor  Stocks  pointed  out  that  the  Council 
proposed  to  charge  6d.  a  unit  to  begin  with,  which  was 
equal  to  Ss.  per  1,000ft  of  gas.  They  hoped  to  reduce  it 
eventually  to  od.  Councillor  Chrispin  said  that  at  some 
plaooi  they  were  supplying  the  light  at  4d.  a  unit 
Conncillor  Stocks  doubled  this :  the  lowest  they  could 
find  was  at  Newcastle,  whore  the  price  was  4}d,  a  unit 
Councillor  Walker  wished  to  kiiow  whether,  as  the 
sewage  works  were  to  be  lighted,  the  neighbouring 
mills  could  be  lighted  from  tbe  same  oouroe.  It 
may  be  worth  while  on  our  part  to  point  out  that 
now  the  electric  light  is  being  introduced,  interest 
wilt  be  great  in  Iluddersfield,  and  as  the  woollen 
mills  are  scattered  over  a  wide  district,  many  of  them  out 
of  reach  of  mains,  there  should  be  a  fino  field  for  soi>arate 
installations.  We  know  tho  ground  hoa  been  i>retty  well 
canvassed  for  long,  but  it  is  only  lately  that  reu!  interest 
has  been  taken  in  the  subject,  Many  of  the  mills  being 
almost  as  large  as  rilloges,  considerable  caution  has  been 
necessary  on  tlie  part  of  the  owners.  As  a  rule,  tbe  store- 
houses ar«  in  the  town  itself,  and  the  mills  are  on  tho  ouU 
skirts  and  even  quite  in  tho  country. 

Cbelmsford. — Mosua.  Cromi)ton  and  Co.  seem  to  be 
doing  all  they  can  to  make  the  lighting  of  their  town  a 
perfect  success — worthy  of  a  visit  from  any  deputation  or 
engineer.  They  have  secured  the  distinction  of  having 
lighted  the  first  town  which  is  dei>endent  entirely  for  Its 
public  lighting  on  electricity.  Tbe  responsibility  for 
initiating,  for  carrying  out  and  maintaining  tbe  light  baa 
been  borne  by  them,  but  the  time  has  now  come  when  this 
pioneer  installation  shall  be  handed  over  to  a  se{mrate 
company.  Messrs.  Crompton  have  informed  the  Lighting 
Committee  that  a  sepante  jointstock  company,  called  the 
Chelmsford  Electric  Lighting  Company,  had  been  formed, 
and  that  they  proposed  to  transfer  the  lighlingof  the  town  to 
them.  The  committee  recommended  that  this  course  should 
be  agreed  to,  provide<l  that  two  independent  sureties  be  sub- 
mitted by  MoHsi-s.  Crom]>too  for  the  due  performance  of 
the  rcmaindor  of  tho  contract  They  also  ro|)orted  that 
Messrs,  Crompton  w^re  intending  to  fit  new  arc  lamps  in 
the  town.  Alderman  Brown  in  preseotiDg  the  report  said 
tho  matter  had  boon  gone  into  vory  carefully,  Messrs. 
Crompton  thcmsolvos  olTcring  to  become  guarantors  for  the 
new  company.  The  town  clerk  resd  a  letter  from  Messrs. 
Crompton,  in  which  they  stated  that  the  Chelmsford  com- 
pany  had  bcon  incorporated  to  meet  the  requirements  of 
tbe  Board  of  Trade  that  the  lighting  accounts  should  be 
separately  kept,  Tbe  report  was  adopted,  on  the  undor- 
stAoding  that  Messrs,  Crompton  and  two  independent 
sureties  became  guarantors  for  tbe  due  performance  of  the 
contract.     We  wish  the  undertaking  success. 

Brussels,— The  following  is  an  abstract  of  the  remarks 
of  tho  committ«o  on  tbe  tenders  for  Brussels :  Six  tenders 
were  received  on  October  30th  last  from  Siemens  and 
Halake  with  the  Allgemeina  Company,  Schtickert  with 
Bouckaert  of  Bru<^sols,  International  Corajwiny  of  Licgo, 
India  Rubber  Company,  Crompton  and  Ferranti.  The 
Siemens  and  Schiiokert  schemes  were  for  central  station, 
continuous  current  and  batteries,  and  two  secondary 
buttery  sub-stations  (ut  Qiiurtier  L^a{>old  and  Avenue 
Louise)  with  armoured  uuderground  mains.  Scbilckert 
presentod  a  second  scheme,  in  which  the  substation  at 
Avenue  Louise  is  for  alternating  currents  obtainetl  froni 
direct-current  motors.    The  International  Company  diflers 


» 


[rom  tbe  two  preceding  ones  by  not  ii«ing  battenes  in  the 
cenlml  HUtton.  The  engines  would  be  ■'>00  b.[>.,  ami  the 
mains  jaiiei- covered  (Bej'^maon  systeu).  The  India  Rubbar 
Company  projWBe  a  single  sution  with  &00  h.p.  engines, 
plus  a  12A'h.|).  engine  for  <laily  aapjily,  mains  on 
the  draw-in  onderground  system,  with  insulated  cubic* 
in  iron  pi|>e».  Cromplons  propone  both  continuoiiEi 
and  alternating  current  hiKb  «peed  enfpnes,  and  email 
battery  of  Accumulatoi-s  with  secondary  station  nt  tbe 
Theatre  du  Pare,  >n<i  nltcninte  currents  from  the  central 
station  to  Avenue  Louise.  Tbe  Ferranti  project  proposes 
alternating  currents  only.  The  station  at  the  gas  works 
at  Laeken  would  send  current  at  2,400  vollx  to  a  dis- 
tributing sUtion,  branching  olT  to  sub-stations  for  trans- 
forming down  to  100  volM,  The  India  Rubber  Ci)m|>Any's 
Bcbeme  was  ci>nai<Iere'l  to  have  most  curreapuixled  with  the 
desiroa  of  the  committee. 

Edlfton  •  SwibB  PatflatB.  —  The  CnmmlJisioner  of 
I'atenls  (U.S.),  we  learn  from  the  American  papers,  ban 
decided  a  long-standing  controversy  between  Thomas  A. 
Edison  and  Joseph  Wilson  Swan,  in  favour  of  the  latter. 
The  matter  in  contention  was  as  to  the  priority  of  right  to 
A  patent  for  an  electric  light  carbon  tor  incandescent  lami». 
The  ditpute  had  been  |>ending  since  1881.  Hwan  laid  claim 
to  having  invented  the  jiarobmentised  paper  in  March, 
1K90.  lie  filed  his  application  in  April  following,  and 
tlie  [utent  was  iAHtiod  in  October  following.  Edison  did 
not  file  bis  application  until  May,  1881,  but  be  said  that 
bo  bad  made  and  used  the  invention  a*  early  as  1^7!). 
Edison  asserted  bis  elajm  under  the  provision  of  law 
which  entitles  the  inventor  to  bis  product  as  soon  as 
he  diitcovent  it,  and  not  from  the  date  of  bis  application 
for  a  ))at«ot.  In  1881  t^lioon  tiled  tbe  following 
issues  of  interference :  "  1.  A  carbon  formed  from  a 
straight  strip  ot  cardboard  paper  or  parchment  paper,  and 
lient  to  tbe  form  of  an  arch,  hoop,  or  loop,  and  carbonised 
by  heat  while  in  a  bent  condition.  2  A  carbon  for  an 
•leotric  lamp  made  of  the  carbonised  parchment  paper." 
On  these  testimony  was  taken  on  both  sides,  and  for  a  time 
a  spirited  legal  battle  was  waged.  The  Westinghouse 
people  took  UN  active  hand,  for  at  that  time  they  thought 
that  tbe  [KircbmentiKed  [)a[)er  would  continue  to  be  ot 
invaluable  profit  to  them.  Electrical  genius,  however,  was 
loo  fertile  to  stop  at  pnrchmentiscd  |u|wr  as  the  best 
material  for  incandescent  lamps,  and  in  a  few  years  there 
were  a  balf-dor.en  new  intents  that  were  considered  superior 
to  it.  Since  that  time  the  case  has  lagged,  not  being  con- 
sidered  ol  any  material  commercial  vstuo.  Still,  we  must 
^K  congratulate  Mr.  Swan  ujMtn  his  moral  victory. 

^H  Bleotficol  Work  in  Minea.— It  is  itearly  I'i  months 
^Hiigo  since  Mr.  Albion  T.  Snell  read  a  piper  before  tbe 
^^  South  Wales  Imtitute  of  Electrical  Engineers  on 
I  "Eloetrtcal  Work  in  Mines,"  which  created  a  great  deal 
I  of  lnt«nsl.  Mr.  Snell  went  very  fully  into  the  practical 
^voutlook  of  the  application  of  elearicily  in  mines,  and  tbe 
^fdisoussion  ot  the  [aper,  which  has  been  put  ofT  from 
meeting  to  meeting,  took  placo  »l  the  annual  meeting  at 
Cardiff  on  Friday  last.  Mr.  Albion  T.  Snell,  in  opening 
the  disciitsion,  aud  when  they  consideied  that  the  easily 
won  coal  in  the  majority  of  oollierie*  bail  been  got,  that  a 
gmtar  deptJi  bad  lo  be  gone  to,  and  that  the  foixes  at 
diafioio]  were  somewhat  inadequate,  be  thought  all  would 
be  prtpftred  to  adroit  that  there  were  still  further  means 
:WMry  for  getting  and  for  hauling  coal  to  compete 
with  foreign  countries.  Uectricity  was  a  force  caiMble 
of  greater  efficiency  than  either  compresMit  air,  steam,  or 
rope*,  which  might  here  be  edlciently  a]>plio().  There  were 
lin  didiculties,  vuch  a*  "  s)Hirking  "  and  "  firing  "  when 
cables  were  broken  ;  these dillicultics  had,  buwevcr,  been 


overcome.  ExperimenU  bad  been  made  by  ancuing 
parts  where  sparking  occurred  in  explosivo  mixtures,  a«d 
the  exploeiuu  had  not  been  communicated  outside  the 
casing,  and  the  second  risl:  had  alto  been  dealt  with.  Mr. 
Bftiley  thought  what  was  wanted  to  deal  with  «imrkiug  was  to 
get  rid  of  it  altogether.  Until  that  wore  done  he  waeainiil 
it  would  have  a  very  deterrent  cfTeoi  in  the  universal  use  ul 
electricity  in  mines,  uspecinlly  Tiery  ones.  In  bU  opinion, 
tho  cables  should  be  armour-cased  and  buried,  and  then  bi 
did  not  see  any  dongor  of  breakage.  Mr.  Sydney  Walfclt 
wrote,  observing  that  it  would  be  better  not  to  bave  auyj 
armour  ;  plenty  of  jute  would  give  the  Bamo  result,  at 
fraction  of  the  coat  and  without  the  dangor.  Mr.  Uowi 
thought  tbe  best  reply  to  Mr.  Walker  wu  tb^t  lor 
years  every  Atlantic  cable  bad  had  armour  CMing- 
only  way,  in  his  opinion,  to  avoid  the  breskago  w»b  to 
the  cable  sufficiently  strong  to  stand  ^ny  Birain.  H: 
Archibald  Hood  did  not  think  there  was  a  more  ini 
subject  for  tbe  institute  to  discuss  than  this  tranetDinJoo 
power  underground.  He  had  been  averse  to  it  lit  Gnti 
since  be  bad  employed  it  be  h^d  dblerminod  to  increase  ii 
application.  He  hud,  perhaps,  about  half-a-dozen  el 
pumjia  working  underground,  and  tbe  resulta  in  every 
were  highly  satisfactory.  Thanks  were  eooorded  lo  Mr. 
Snell  tor  bit  valuable  and  interesting  paper. 

Oelseler  Tobe  Llgbtlny. — A  bit  of  red-hot  wire 

not  look,  in  the  early  lUyg,  a  very  promising  object 
which  to  reform  our  system  ot  artificial  lighting.  Strtr- 
theleas,  with  tbe  effuru  of  De  Cbsngy,  Savyer  soif  Jfsa. 
Swan,  FAlison,  and  the  later  experimental iau,  webvsoM 
ut  the  moat  uaetul  pieces  of  apparatus  of  modem  CimH.  Ul 
what  does  it  consist!  A  {lieoe  of  blown glnsa,  two  {rfatJaaa 
wires,  a  carbon  wire,  and  last,  but  not  leaet,  m  vacma 
The  latter  in  better  defined  as  a  freer  path  for  molecohe  M 
vibrate,  and  although  in  tbe  [nretent  tamp  we  teoon  lb) 
molecniee,  yet  in  the  vacuum  tube  Ump  that  mey  coot 
the  "  dariing  little  molecules "  (as  tbe  tady  UBteeer  ■> 
Joseph  Cook's  lectures  called  them) 
full  play  usefully  applio'l.  Given 
tube  and  a  sufficiently  high  [mteotial 
iiig  siilfioieiitly  rapidly — a  million  or 
second — tbe  molecules  arc  knocked 
and  their  surfaces  (at  least  we  can 
incandescent.     Surface  inoandeeveiiee 
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phorcscence,  and  free  molecules  of  gas  are  a  itscfu]  mednB 

for  obtaining  this  glow-worm  ligbL  If  the  Cuban  naidia 
can  light  her  cap  with  bulfa-doxen  glow-worms — if  thi 
Cubnn  pres&mai]  can  pen  his  note  by  the  light  el 
a  handful  of  these  ugly  but  intensely  interesting  caur 
pillars — there  is  no  reason  in  the  world,  save  ibe  po^ 
bility,  why  we  should  not  attempt  to  utJU&e  etedjis 
phoHphorescence  seen  in  the  Onisaler  tubes,  nalUplwli 
hundredfold  or  to,  as  a  useful  lighL  It  remains  U  bt 
proved  whether  such  a  light  is  efficient.  Wo  have  reoeat^ 
teen  some  experiments  carried  out  by  Msmts.  fyke  and 
Harris,  of  Westminster,  bearing  in  an  intereeting  mansv 
on  this  (question.  The  current  from  tbe  ordinaiy  ll&Tsia 
circuit  was  taken,  led  through  two  carbons,  {{iviog  a  feebll 
arc,  taking  four  or  Sve  amperes.  This,  led  into  a  mudenrie- 
sited  box,  containing  a  transformer  and  tinfoil  and  ^IM 
plate  condenser,  lighted  up  a  special  kind  of  vacBiiB 
tube  in  a  very  brilliant  manner.  Mr.  Pike  has  thm 
lighted,  he  says,  over  a  thousand  of  these  tubes  oa  s 
1&0,000  volt  circuit  simultaneously.  Tbe  tiihea  are  wy 
long,  Init  the  tul>e  it  coiled  In  a  cloee  Bfital 
making  a  oom]>act,  brilliant  lamp— of  moderate  caadia 
power,  of  course.  But  with  a  score  or  two  tbe  room  • 
bright.  Tbe  elKcioncy  of  these  lamp*  baa  not  been  datv- 
mined  vuiy  accurately,  but  it  afrpean  that  about  one  waB 
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pel  foot  of  luminoiu  material  ia  the  present  conanmption. 
High-tenBion  engineers  have  a  most  interesting  proatam 
before  them.  Mr.  Teila  ia  convinced  the  problem  can 
and  will  be  Bolved,  and  others  in  England  seem  likewise 
convinced. 

Catalogue. — Amongst  the  firms  who  have  made  them- 
selves a  name  and  a  position  in  electeical  circles,  the  Bir- 
mingham firm  of  Messrs.  Fowler,  Lancaster,  and  Co.  are 
very  noticeable.  Commencing  at  the  time  of  the  first 
development  of  electric  lighting  in  this  country,  they  have 
gone  steadily  onward  increasing  their  abilities  of  supply 
and  the  variety  of  their  manufactures,  until  they  may  be 
said  to  occupy  the  position  of  principal  electrical  manufac- 
tare  and  supply  company  in  the  Midlands.  Their  first  great 
hit  was  the  china  baseb  for  electrical  fittings,  of  which 
they  were  pioneers.  To  them  is  due  the  now  almost 
universal  screwed  china  covers ;  for  it  was  not  until  after 
long  experiments  and  insistance  that  the  china  makers 
would  undertake  to  produce  this  class  of  goods  with 
exactitude.  Other  branches  have  been  added  to  the  works — 
large  and  small  orders  are  undertaken,  from  a  complete 
installation  downwards.  The  engineering  of  exhibitions,  a 
most  difficult  thing  to  undertake  well  and  quickly,  has  been 
carried  out  by  them.  The  firm  not  long  ago  was  converted 
into  a  limited  company,  and  still  grows.  We  have  now 
received  the  catalogue  of  the  company's  manufactures  and 
■applies — a  really  imposing  book,  plentifully  and  well 
illustrated,  comprising  electrical  plant  and  fittings  of  every 
desirable  kind  from  boiler  down  to  pendants.  Lancashire 
and  Cornish  boilers  are  shown  in  perspective  section — 
a  good  idea  for  customers.  Locomotive,  water-tube,  and 
otiier  boilers  are  given,  and  then  semi-portable  enginosi 
passing  to  horizontal  and  compound  engines,  with  Richard- 
son's electric  governor  and  triple-expansion  gear.  High-speed 
direct-coupled  engines  and  dynamos  find  a  large  place,  as  is 
right  according  to  the  best  present  practice,  and  gas  engines, 
oil  engines,  and  turbine,  all  find  their  place.  The  firm  do  not 
recommend  any  special  dynamo,  but  along  with  their  own 
do  a  good  turn  to  every  other  first-class  maker  by 
reeommeading  their  products — high  -  and  low,  direct 
and  alternating.  Special  attention,  however,  is  given 
to  electro-depositing  machine",  for  which  there  is  a 
great  demand  in  Birmingham.  The  best  show  of 
their  own  manufactured  goods  is  undoubtedly  in  the 
fittings,  where  some  magnificent  switchboards  are  shown, 
as  de&igned  for  the  Post  Office,  Birmingham,  and  elsewhere. 
~Main  switchboards  for  stations,  house  and  charging  switch- 
boards are  shown ;  switchboards  for  mixed  arc  and 
incandescent  circuits,  for  electro-deposition  and  so 
forth,  descending  to  branch  and  fuse  boards.  The 
various  kinds  of  the  switches  and  fuses  shown  are  too 
numerous  to  mention  in  detail,  but  here  the  catalogue 
excels.  We  have  double-pole,  double-break,  main,  and 
branch  switches  of  all  kinds — strong  contacts,  and  good 
electrical  engineering  design.  Their  patent  "  lever-bar  "  cut- 
out is  one  of  the  best  and  simplest.  A  bar  with  two  contacts 
and  a  hook  pivot  carries  the  fuse ;  it  is  hooked  on  and 
pressed  into  place  in  an  instant,  and  a  spare  fuse  bar  can 
always  be  kept  hung  Up  bandy.  Of  decorated  china 
switches  there  are  a  great  number  illustrated,  and  of  ceiling 
rases  the  same.  But  the  most  noticeable  feature,  perhaps, 
is  some  60  large  pages  filled  with  designs  of  ornamental 
fittings  for  electric  light.  A  very  large  number  of  very 
luodsome  designs  are  here  illustrated  in  a  clear  and 
efiective  manner.  An  immense  amount  of  pains  has 
•fidently  been  taken  with  this  catalogue,  which  ought 
to  be  inspected  to  be  appreciated. 

laUiiKtoit. — The  Islington  Vestry,  encouraged  by  the 
mccesB  of  ,the  St.  Pancras  central  station,  contemplate  the 


establishment  of  their  own  central  station  for  public  and 
private  supply  on  the  same  lines  as  at  St.  Pancras,  and  to 
this  end  they  will  apply  to  the  Board  of  Trade  for  the 
necessary  provisional  order.  A  special  committee  appointed 
by  the  Vestry  state  in  their  report  that  in  St  Pancras  there 
is  no  likelihood  of  any  charge  being  made  upon  the  rates 
because  of  the  public  electric  works,  as  the  receipts  will, 
upon  the  present  basis  of  charge — 6d.  per  unit — 
more  than  meet  all  expenses,  including  interest  upon 
loans.  Prof.  Uenry  Robinson,  electrical  engineer  to 
the  St.  Pancras  Vestry,  was  consulted  by  the  special 
committee,  and  in  an  elaborate  report  points  out 
that  Upper-street,  Hollo  way -road,  Seven  Sisters-road,  and 
other  great  thoroughfares  in  Islington  "  afi'ord  a  most 
favourable  field  for  the  supply  of  electric  light,"  and  that 
"all  experience  proves  that  the  requirements  of  such 
thoroughfares  are  so  certain  to  result  in  remunerative  busi- 
ness that  no  element  of  doubt  or  speculation  is  involved." 
Prof.  Robinson  shows  that  Islington  can  be  supplied  from 
two  stations  —  one  for  the  area  to  the  north-west  of 
the  Oreat  Northern  Railway,  and  the  other  for 
the  area  to  the  south-east.  These  are  estimated  to 
cost,  including  sites  and  fittings,  with  engines,  dynamos, 
and  other  electrical  apparatus,  but  excluding  mains, 
£50,000.  About  5|  miles  of  mains  could  be  laid  for 
£35,000.  Hence  £85,000  altogether  would  be  needed  for 
two  stations  capable  of  supplying  at  the  outset  12,000 
ligfau  of  16  c.p.  (or  24,000  lighu  of  8  c.p.)  in  use  at  the 
same  time,  or  equivalent  current  for  motive  and  other  pur- 
poses. One  insUllation  only  would  cost  about  £15,000. 
Prof.  Robinson  estimates  that  each  of  the  stations  he 
proposes  would  earn  at  least  £9,000  per  annum  if  the 
charge  were  fid.  per  supply  unit,  but  he  points  out  that 
by  charging  a  reduced  rate  to  consumers  who  require  iht 
current  for  exceptionally  long  hours,  the  earning  power 
of  a  station  can  be  increased ;  and  this  policy  induces 
people  to  use  electricity  for  motive  power,  or  for  lighting 
basements  during  the  day,  thus  employing  the  machinery 
when  it  would  otherwise  be  idle.  Hence  St.  Pancras 
Vestry  has  decided  to  charge  3d.  per  supply  unit  for  cur- 
rent supplied  during  the  day,  while  the  charge  for  general 
purposes  is  6d.  If  his  plans  be  adopted.  Prof.  Robinson 
says :  "  No  contribution  from  the  rates  would  be  involved, 
even  during  the  initiation  of  the  business,  as  the  demand 
will  grow  with  sufficient  rapidity  during  the  first  year  to 
enable  the  stations  to  not  only  pay  their  own  way,  but 
at  the  end  of  the  year  to  be  earning  enough  to  make 
ample  provision  for  the  depreciation  fund."  Further,  he 
shows  that  an  equal  illuminating  power  can  be  obtained 
from  electricity  as  from  gas  at  about  the  same  cost  as  the 
latter  is  now  charged  in  Islington.  Finally,  he  remarks  : 
"  The  current  for  public  lighting  can  be  produced  at  a  very 
much  lower  rate  than  for  private  lighting,  because 
the  street  lamps  are  required  for  about  3,800  hours  per 
annum,  and  thus  reduces  the  proportion  which  the 
fixed  charges  (on  capital  account)  bear  to  the  total  cost 
of  working.  The  effect  of  the  reduction  is  to  bring 
down  the  cost  for  public  lighting  to  2d.  per  unit,  while 
the  corresponding  cost  for  private  lighting  is  4'8d.  per  unit. 
If  a  company  supplied  the  (Ourent  instead  of  the  Vestry, 
the  cost  of  street  lighting  would  probably  be  doubled. 
Incandescent  lighting  in  the  streets  cost  about  the  same  as 
gas  lighting.  Arc  lamps  are  more  suitable  for  street 
lighting  than  incandescent  lamps,  because  they  yield  six  or 
seven  times  as  much  light  for  the  same  expenditure  of 
energy.  The  cost  of  lighting  a  street  with  arc  lamps  is 
greater  than  the  cost  of  lighting  it  with  gas,  but  if  the 
comparison  is  made  on  the  basis  of  light  for  light,  the 
result  comes  out  distinctly  in  favour  of  electricity." 
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ALTERNATE-CURRENT  DYNAMOS. 

BT  B.  W.  n'KXKK!4,  WIUT.SOIL 

Thf  Gidcher  Cmtpany. — This  company  «xhibitei)  one  of 
the  Fricker  «]t«rnstor«,  used  in  tbia  caao  for  low-tension 
vork.  It  is  difficult  to  obtain  ati  i<lea  of  the  construction 
of  tlie  machine  from  the  «xtcrniil  vi««r,  but  the  sections 
this  firni  have  kindly  given  mu  will  muke  it  cleur.  Tbe 
fi«l(l  raaKnet  detula  &r«  somewhat  fimiUr  in  fiha|ie  to  those 
of  the  KlweltPirker  alternator,  but  there  the  similarity 


In  this  maohine,  Figs.  5  and  fi,  tbe  armature  is  built  h|i  of 
charcoal  iron  plaws  OlCiiL  thick,  placod  nulially,  ana  u 
shaped  that  when  completed  they  form  a  comi>lel«  rin;; 
witi  24  aloU  in  il,  into  which  the  armature  coiw  an  be 
jilaced.  These  plates  are  damped  Ufiether  in  a  fnUDehjr 
the  ImlU  jioasiiij;;  ibrougb  the  catl^iron  end  rings.  Tht 
armature  conductor  used  ia  copper  strip  leSifi.  by  OSiBh 
and  2.*il  turn*  of  this  are  wound  on  c«lg«  on  a  fonntt 
When  taken  off,  the  coiU  are  well  baked  aikI  sbelbuai 
before  being  packed  into  the  grooves  in   tb9  iron.    Tk 


lilliiiuH  Akinirilor. 


endi.  The  ma£net<  conii«te  of  a  heavy  star-ahaped  casting, 
having  IS  ruisl  arma  in  the  machine  exhibited.  This 
casting  i«  mounted  on  the  apiudle.  The  exciting  coils 
are  wound  on  bobbins  made  of  sheet  iron,  with  hrjsa  Kangee, 
and  tbe  depth  of  winding  increaeea  with  the  radius,  ao  as 
toeetas  much  wire  ouas  [loasible.  The  bobbins  are  slipped  on 
and  held  in  poiitioii  b^  two  iron  bolta  which  screw  into  the 
hub,  and  arc  riveted  into  tbe  upper  Hanges  of  the  bobbin. 
Tbew  bolt*  take  all  tbs  centrifugal  strain,  which  tends  to 
throw  tbe  bobbins  oil'    The  coila  are  all  connected  in  series 


insulation  used  between  tbe  cora  and  the  on 
ductor  is  shellaced  asbestos  and  fibnj  or  a  thin  liMf 
of  teak.  Thua,  when  completed,  the  coils  are  on 
pletely  eniWIded  in  iron.  The  advantage*  e(  tht 
const  ruction  in  this  tyjM!  of  dynamo  are  :  First)  the  ins 
piith  in  tbe  arraanire  offers  nearly  constant  rwislaKt 
wherever  the  poles  may  bo,  and  hence  there  is  Huk 
Burpng  of  magnetic  line*.  This  doe*  away  with  tbe  Bsal 
of  laminated  Held  magnets,  such  as  are  tued  io  ib 
ordinary  Lontiti  type  machine.     Second,    owing  to  iht 


rm.  a 


Dttuli  ot  oukher  Co.  ■  Annaturb 


no.  e. 


and  oMiDectad  to  two  collecting  rings  well  insulated  from 
tbe  shaft.  Carbon  blocks  resting  against  these  rings  are 
used  to  «oinplele  the  exciting  circuit-  lie  power  required 
to  excite  tbii  machine  is  2  33  )>er  cent,  at  three-<)uart«r  full 
load,  litis  is  lower  than  in  the  Ustdeaoribed  maohine 
havioc  the  same  type  el  fieU  raagiieu,  owing  to  the  small 
air  gap  used.  The  armature  can  bc»t  be  considered  as 
ao  inprovamenl  on  the  I.ontin  ik>Ic  type,  the  improvo- 
nent  consisting  in  filling  up  the  s]iacOT  between  the 
polM  with  iron,  to  prevent  the  variatiooa  ol  magnetic  flux. 


short  air  gap,  the  magnetising  fore*  required  is  muchr* 
ducod  and  can  bo  obtained  more  economically  in  8pit«  of  th* 
limited  space  for  winding  and  the  use  of  cast  iron.  There ai4 
however, correspoudiu^  di&td vantages.  The  araoimtof  irM 
used  in  the  armature  ia  about  double  that  required  m  U« 
Elwell-Parker,  and  the  hystei-e*is  lo«  will  be  inuwMd 
.ilmust  in  the  sumn  ratio  that  the  magnettaing  poM 
is  decreased.  The  other  objuctivn  is  that,  as  in  ailWt 
current  machines  with  embcddoil  oonduotors,  the  amaUi* 
reaction  la  much  increased  owing  to  the  small  air  pf 
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Thiu,  when  working,  the  exciting  current  will  hftve  to  be 
VKrled  cons i<l era biy  to  prevent  Mterntion  in  the  potential 
diflerences  at  the  terntioiila  when  the  load  it  varied.  Also 
with  high  vo)la(;ea  the  insnUiion  of  the  ombedded  coils 
would  bo  a  rather  difficult  matter.  The  armature  coila 
were  all  connected  in  jiarallel  when  aI  the  exhibition,  and 
then  ^-ave  100  volta  and  300  amivereii.  The  udviintjige 
of  iiiing  '2^i  tiinis  in  each  coil  i*  that  the  half  turn  mnkee 
all  the  inside  ends  of  the  coil  on  one  side  of  the  armklurc, 
ftnd  nil  the  oiilside  ends  at  the  other.  Thiia,  when  con 
nccting  in  parallel,  a  simple  ring  o(  conductor  is  re(|uired 
to  connect  all  the  ends  on  one  side  together.  The 
coiU  can,  of  coureo,  be  removed  indtvidtiuUy  if  one 
ahould  become  dumuged,  and  to  fuuilitute  this  the 
whole  ui'mutiiro  ii  placed  on  itliilcH,  und  can  in  a  «hort 
s[)»ce  of  time  be  moved  along  parsllol  to  the  axis  till  clcar 
of  the  armature  Sold.  A  multiple  threaded  screw  i«  \we<\ 
to  obtain  the  necessary  force,  and  at  the  same  time  a  fairly 
rapid  motion.  The  slota  in  the  armature  iron  into  which 
the  coils  are  iilaced  cause  a  slight  variation  of  induction  at 
the  Biiiface  ol  the  mjtgneU.    To  prevent  erbly  oirrenlii  in 


the  maximum  field  throughout  it,  the  adjacent  coils  are 
midway  between  two  {)oles,  and  have  practically  no  mag- 
netic flux  passing  through  them.  The  field  magnet  dengn 
for  obtaining  a  number  of  consecutive  poles  of  the  Btme 
polarity  is  simple  and  easy  to  manufacture.  The  magnetic 
circuit  consiatu  pructically  of  a  short  bar  of  cast  iron  excited 
by  ODe  large  coll,  nnd  with  inverted  claw  polc-piecea 
fastened  on  cither  em)  to  form  the  returning  path  of  the 
majinctic  lines.  In  the  alternator,  the  centre  core,  of  cast 
iron,  is  keyed  to  the  shaft,  and  the  sUr-ahaped  end  caaungs 
having  the  number  of  poles  ref|uired  are  bolted  againet 
each  Uce  of  this.  The  exciting  coil  is  wound  on  a 
strong  bobbin,  whicli  slips  on  the  core.  In  the  centre 
of  the  coil  there  ie  a  space  left  in  the  winding  to 
clear  the  armature  cotU.  The  advantage  of  thui 
caiieins  the  urTuature  to  project  into  the  coil  is 
that  the  magnetic  circuit  can  be  then  shortened  radially. 
The  exciting  current  reciuired  is  taken  by  two  brass  rings 
connected  to  the  exciting  coils,  but  the  method  of  con- 
necting to  the  revolving  nng  is  Itetter  than  the  ordinary 
hruib  arrangement     It  is  done  by  means  of  a  tiexibfe 


Hard*)'  TIctorli  AltaniMoi. 


the  iron,  grooves  of  about  jV'"-  broad  are  turned  in  It  Jin. 
deep.  The  general  construction  of  tho  bearings,  etc.,  is 
well  arranged,  and  the  machine  makes  very  little  noiso 
when  working. 

The  following  are  the  details  of  the  SO-unit  alternator 
made  by  this  firm  :  Output,  100  volts  300  amperes  at  700 
revolutions  ;  then  it  gives  70  complete  jwriods  per  second ) 
weight  complete,  SOowt. ;  floor  s{>ace,  4ft.  lOin.  by  3ft., 
height  4ft  ;  armature  conductor,  08in.  by  -16'2in.,  wound 
in  12  coils  of  2,'>}  turns  each  ;  weight  of  conductor,  301b. 
13o£, ;  magnets  of  cast  iron,  of  lOin.  by  &jin.  section. 

Thf  Atontty  AtieriMlor. — ^This  mnchiue,  although  classed 
with  those  having  fixed  armatures  and  movine  fields, 
differs  in  boUi  principle  and  detail  from  any  described 
Above,  In  this  alternator  the  direction  of  the  lines  of 
i|orce  through  tho  armature  coils  is  never  reversed,  as  in  all 
previously  described  machines,  but  the  E.M.F.  is  produced 
ly  a  variation  of  tho  magnetic  Hold  through  the  coil  from 
maximum  to  practically  xuro.  This  is  done  by  having 
Ivico  as  many  coils  at  there  are  poles.  Then  when 
coil   i«    directly    opposite    a    pole,  and    hence   has 


hand  of  cupper  gauxu  so  folded  as  to  give  a  rectangular 
section.  The  one  end  of  the  strip  is  secured  to  the  terminal 
and  the  other  has  a  weight  attached.  Thus,  when  hanging 
over  the  brass  collecting  ring,  the  weight  gives  the  tension 
required  to  ensure  perfect  contact.  The  magnetic  leakage 
with  this  ty|>e  of  field  will  be  exceeding  small,  as  the 
adjacent  jiolcs  on  each  side  of  the  armature  have  the  same 
iiolarily.  The  armature  coils  are  wound  on  cores  of  porce- 
lain, which  givea  stifTnesii  and  good  insulation  without  the 
diendvnnUiges  of  tho  metallic  core — i.e.,  hysteresis  or  eddy 
currents.  The  conductor  is  u  copper  strip,  which  is 
wound  bare  with  a  strip  of  insulating  material  between 
each  layer.  The  insido  and  outside  ends  respectively  are 
connected  by  Hexible  cnnduclors  through  the  Gorman- 
silver  clamps,  which  bold  the  outer  end  of  tho  coil.  The 
bolts  holding  these  plates  of  German  silver  on  to  tho  coil 
are  all  provided  with  spring  washers,  so  that  the  griu  on 
the  porcelain  is  lo  a  certain  extent  flexible.  One  side  of 
the  clamp  is  faced  up  in  the  lathe,  so  that  when  it  is  placed 
against  the  frame  of  tlie  armature  it  ensures  the  coil  being  in 
a  plane  porpondicular  to  the  axis.   Id  the  larger  alternators 
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the  inside  end  of  each  annnturc  coil  hu  also  3  Einu)l 
bmM  clamji  over  Uie  conductors  to  (iievent  any 
dtaplaeomeol  of  the  individu&l  strips  taking  placo. 
The  frame  of  tbe  armature  conautc  of  »  large  ring 
luually  cMt  in  half  aud  bolted  tof^h«r,  Fig.  7.  Uue 
radbl  face  ia  mscbioed  in  tbe  lathe,  and  to  this  tbe 
eoiU  are  bolted.  Tbe  bolt  botes  are  clongateil  ruditilly,  ao 
that  the  coila  can  be  packed  raor«  tigbtly  together  after 
the  working  strain  baa  oomproucd  the  various  |iarts,  and 
benc«  looeuied  tbeni.  The  armature  coils  are  connoctci!  hall 
in  leriea  and  tbe  two  halves  in  parallel  to  prevent  4  high 

tioUntlal  dilTerenco  between  adjacent  coils  in  at)  alternators 
Niving  an  output  of  about  50  kilow;ttta. 

The  mecbiinical  detail*  are  well  designed  and  carried 
out,  the  oil  arrangements  being  automatic.  Two  small  oil 
pump*  are  driven  by  belu  off  the  main  abaft,  and  ensure 
a  good  circulation  nt  oil  all  the  time  the  m.ichino  is  nl 
work. 


Fn.  7. 

Tbe  following  are  some  (Mrticulari  of  tbe  Mordey 
alternator  recently  shown  at  tho  Crystal  Palace :  The 
lOO-kilowatt  alternator  gives  J.OOO  vnlla  and  .W  amperes  at 
*30  revolutions.  Tbe  weight  complete  is  9  tons  lowt., 
and  tbe  floor  apace  occuiiied  is  8ft.  SJin.  by  6ft.  4jin. 
Tho  armature  ring  i«  5lt,  lOin,  diameWr  and  has  28 
bobbin*.  Theio  arc  1 1  jwlcs  m  each  iii>ignct  canting,  thus 
gfrbg  100  complete  penods  per  second.  The  magneta  are 
4ft.  Sin.  mean  dinmeter,  and  the  annatnre  ring  is  5ft.  lOin. 
The  deUils  of  the  weight  are : 

Ions  cwt.  <(r.  lb. 

Shot  « 0      8    3    18 

Bad-plate    3    10    S      0 

AnnatOFe    0     10     1     12 

BMb  magnet  casting 1     16     3      0 

The  AOkilowaU  machine  gives  2,000  volu  and  25 
amiMrea  at  a  speed  of  100;  weight  complM«,  4  tons;  floor 
*[««e,  Oft,  7iin.  by  Mt.  Cjiti.;  lie  Armature  ring  has  1*0 
bobbins,  and  is  4ft.  6in.  diameter.  Tho  magnets  aru 
3(t.  4  jin.  diameter,  and  each  |iolo  baa  10  i>ole  pieces. 
beUib  of  weight : 

tonscwi,  <|r,  !b. 

Each  iwlo    0     Ifi     1     SO 

Magnet  spool 0     13     I     3!! 

Armature  ring  oonsplete   0      6    0    90 

Shaft  0       2     3     in 

Bed-()t»ie  and  bwringi 1       ft    3      0 


I 


ELECTRIC  RAILWAY  MOTOR  TESTS.' 

BY  FROF.   GSO,  D.  8HBPAR080N    AMD    BDWARU   V.   XOlti 

{Condvded  frfm  page  ISl.J 

A  large  number  of  running  testa  were  nude  on 
r^iilur  service.  Fig.  9  shows  a  run  on  the  fnterarhwi  I1 
between  Minneapolis  and  St.  Paul.  Tbodiatanoek 
10  milea,  the  schodnle  time  55  minutes,  can  equipped  witk 
two  36-b.p.  single  reduction  motors.  Siiecial  traiM  too* 
times  make  this  trip  in  30  mu)ut«s  or  laaa.  Pig.  9  ihowi 
thi-ee  rUTis  on  the  University  line  o(  Minneapolis  un  nr 
cessive  days,  with  the  same  car  and  same  drirer.  Tin 
lower  curve  was  taken  when  tho  rails  were  dry  uid  doMi. 
middle  curve  with  wot  rails,  and  upper  curve  wbao  lis 
ground  was  covered  with  snow,  8in.  deep  on  the  IsfsL 
Tbe  snow-plough  hod  been  over  a  part  of  tbe  track  aKo 
an  hour  before.  Tbe  curves  show  variation  of  time,  nimhs 
of  (wHsengers  being  noted. 

Feb.  5.  Feb.  B.       r«b.; 

Condition  of  track    Diy      Wet    ...   SmfJ 

Number  of  fiiojis 38       BO       II 

Average  vottoiro 445       4flO       ,.,^.  M 

Average  amperes  IS'IA  It's    „„. 

Avongvampores  wiillewDrklng  ...     23'4     AD'S     ..... 

It  will  1)0  noted  that  tbe  current  was  lew  with  wet 
although  there  were  more  passenger*.  The  load  at 
■Uttion  ie  about  tbe  mm"  for  a  rainy  dfty  as  for  a  dry,  ik 
difference  being  probably  made  up  by  the  inoresMdlisfap 
on  the  lines  and  by  the  larger  number  of  ptaMBgmm 
some  cars. 

Fig.  9  shows  variation  of  current  on  a  aingle  car.  T%V^ 
shows  variation  of  current  on  a  feeder  to  line  «tlb  bi 
cars,  the  average  current  being  about  60  anperee.  T^  10 
is  jjlotted  from  readings  taken  at  intervals  of  two 
Tbe  ammeter  stoijs  some  little  time  at  the  high  ui 
points,  ^bowing  that  these  are  actual  values  of  tbe 
and  not  due  to  the  inertia  of  tbe  ammeter. 

Fig.  11  gives  the  results  of  readings,  one  second  nsA 
taken  on  the  main  ammeters  in  Minneapolis  and  St  ^'. 
and  on  one  feeder  in  Minneapolis.  There  were  abciut  1^^ 
cars  on  the  Minneapolis  line,  100  on  SL  Paul  lines,  uu!  1: 
on  the  one  feeder. 

Fig.  iS  gives  the  d&ily  load  of  tho  Minneapolis  pan- 
bouse,  the  curves   being  plotted  from    readings   o(  ih 
ammeters  taken  at  10  minutes'  interval*  throughout 
day.     In  this  case  tbe   power  units  are  unusually ' 
there    being     two     triple. expansion    condeiuing 
engines,  the  constant  loss  from  friction  in  engines,  shifts 
and  dynamos  averaging  218  b.p.      Indicator  cards  HS 
l.ikeu  simuluineoiiiily  by  meuns  n(  electromagnetic 
ments  on  ench  of  tho  1 2  indicators,  the  same  cumat 
giving  signaU  to  tbe  observers  at  the  ammetera. 

A  aeries  of  1 3  tcsu  were  made  for  aaoenaining  tbe  de>  I 
of  wottin"  or  greasing  the  rails  ou  a  curve.  Twe  at>  | 
were  coupled  by  a  sjirini;  dynamometer  and  tbe  puU  eel''| 
while  rounding  the  curve  at  ordinary  speed,  which  ast] 
ko]>t  nearly  uniform  by  means  of  a  brake  on  the  meur  at- 
The  average  pull  on  the  ilynamomoter  is  as  follows  : 


Uulor  iiiiok 
Iiinur  iiopk  . 


Dry. 
S00.S001b.. 
SGOIb. 


Wot. 
40Ulh. 

4inib. 


The  inner  rail  was  wet  or  greased  in  each  cue ;  bat  1 
tbe  inner  track  the  greasing  was  not  eo  thorawk 
account  of  the  lateness  of  the  hour.  It  i«  luakeatWl 
wetting  the  nil  reduces  the  power  required  aboot  cir ' 
ibinl,  Hiul  greasing  reduces  it  ooe-hali.  Iteadings  of  ibl 
ammeters  on  the  car  correspond  in  general  with  lb  1 
dynimouieter  leadings. 

The  "  bucking  "  of  streovcar  motors  ie  a  subject  uf  tm 
siderable  interest  to  street  railroad  men,  although  H^"' 
never  to  have  been  diKOUssod  in  pnblic.  Frxtn  the  ^M" 
of  the  hooka  and  [npors,  and  from  the  ideaa  cumnt  sjasai 
railroad  employes,  the  concJusion  is  reached  that  Uttl*  > 
known  about  ita  conditJonB,  causes^  ot  reiae<ly.  It  it  tto* 
lore  thought  wise  to  present  the  reeiilu  of  obtervatioa  s*^ 
testa,  wit£  a  theory  for  the  cause  and  remedy.  It  ssv 
times  happens  that  an  eleotrie  ear  suddenly  stope  as  il  ^ 

*  P>|>er  read  b«ror«  die  Amcriaui  IiwtltuUon  of  SleetrtMl  br 
neers. 
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l^naMbuck  worse  when  run  on  the  "loop" — i.t.,  with  part 
of  tlie  field  coiU  cut  out,  aome  of  them  bucking  regukrly 


u  few  cEiGet).    The  maohines  with  cooiinutAtdd  fieldi 
buck  when  the  field  coiU  became  old,  although  tbey  ahovi 
no  signs  of  being  grounded.     Bucking  bec»inc   much  l( 
freqaent  when  the  commutated  fields  were   repUced  bf  t 
lingle  pair  of  aeriea  coils. 

It  was  noticed  thai  bucking  wu  very  commonly  jnwdi 
bv  fl^tebinj:   at   the  brushei,  altliMigh   Basbiti);   «u 
always  followed  by  buokins- 

Tbe  expUnabions  ottered  are  rtriouB.  One  it  Mm. 
iron  in  the  Helds  raric-c  in  magnetic  quKlity.  to  thu 
motor  works  harder,  and  by  some  meana  acta  apoQ  tbe  c 
as  a  dynamo.  Another  it  that  one  motor  beeomM  rannri 
while  the  other  does  not.  Another  ia  that  l>uoldii|;  ii  caiml 
by  poor  brushes  or  bruabholder*. 

One  explanation  offered  was  that  a  iiartiul  break  in  tfct 
circuit,  such  ns  may  be  caused  by  s baking  a  looweaiuM» 
tion,  induces  a  high  KM.F.  that  causes  &  flub  to  span  ik 
commutator. 

In  searching  for  a  reasonable  explanation  for  all 
caaea  in  which  no  second  ground  connection  existed,  it 
noticed  in  each  case  that  bucking  waa  more  timble  to  occV 
when  tbe  field  was  comparatively  weak  ;  bUo  when  tbt 
armature  reaction  was  greater.  In  oiicb  cnse  the  oMBii 
liiieissbiEted.and  tbe  coils  under  the  brushes  are  in  UMtm 
field.  The  largo  current  in  short-circuited  coUa  fmlkr 
dietorU  tbe  field,  and  the  sparking  at  the  bruabei  beewM 
excessive,  causing  a  vigorous  flashitig.  As  eoon  U  At 
counter  E.M.F.  in  the  sections  leaving  the  bnulmiiBi 
above  20  volu,  tbe  are  is  carried  around  from  one  bmtt* 
the  other,  thus  grounding  tbe  positive  brush  and  Art- 
circuiting  tbe  armature,  which  then  acts  as  a  dynsoBail 
causes  the  motor  to  buck.  Such  bucking  ia  OMaflf  l« 
vigorous  than  when  caused  by  a  dead  g'^u^d,  oa  MiaA 
of  the  resisunce  of  tbe  arc.  This  explanation  esfMt  all 
the  cases  noted. 

Such  being  the  causes  of  buckine,  tbe  remediei  m  ihia. 
Armature  reaction  roust  be  reduced.  This  mililolet  ip^ 
the  conclusion  drawn  by  Mr.  Piurshall  in  bis  rocant  iowMU 
pnper,  that  the  Btiongth  of  field  is  of  little  impottaBM^ni 
that  the  windings  of  the  armature  ahoulil  be  a  laiiiBia 
The  liability  to  bucking  would  be  reducwl  even  wlua  tba> 
ia  a  large  armature  reaction,  if  the  armature  ta  dividei  ill* 
a  large  numbei'  of  sections. 

An  obvious  remedy  for  bucking  caused  by  direct  pwnl 
ing  would  be  Ui  connect  the  fields  between  unnatan  nl 
ground  instead  of  between  armature  and  trolley.  ^^ 
Bucb  an  urangement,  a  ground  on  the  fielda  wrooU  lisplf 
cut  out  a  part  of  the  coils,  and  cause  that  machine  to  *ai 
harder.  A  ground  at  brush  belwe^ii  armature  and  Ml 
would  cause  a  sudden  forward  impulse  on  acooant  el  d* 
field  requiring  some  time  to  lose  ila  magneliam,  and  wocU 
blow  the  fuse.  A  ground  on  anoatore  would  likeaia 
cause  a  sudden  forward  impulse  and  blow  tbe  fine.    V^ 
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I  loop  is  eat  out.    This  is  one  nuon  why  the  I  such  an  arrangement  there  mmld  be  no  true  bucUac  ■■>*(*  | 
<  baa  been  ftbaadraed  on  tbii  rand  ezce^  in  |  in  caw  of  the  flashing  at  noud.    Ati  incidantal  Mrvut 
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TRANSFORMERS. 


this  arrangtment  is  that  the  diflerencA  of  |>ot6nttnl 
bolwoen  the  6el<l  un<]  the  fruine  of  the  machine  is  reduced 
to  a  few  volu  ciuse'J  hy  the  drop  tbroiixh  tho  field  ;  hence 
there  is  less  dirifiar  of  grounding  the  Deid.  The  incr«ued 
differeiiue  of  notentia!  betireen  armature  and  core  is  ooly  a 
fevr  volte,  ana  would  not  afTect  the  hiBulaiion  vsxy  much. 

^^  One  objection  to  tho  Penanti  typo  of  trantformor  seems 
to  be  tho  trouble  of  a  repair  when  a  burn-out  occurs, 
In  thiK  cl»ss  of  transformer  the  iron  is  placed  in  bands, 
which  are  bent  over,  and  these  in  caee  of  repair  have 
to  be  bent  back  by  main  force,  the  coils  repuiret], 
and  the  whole  replaced  in  original  position,  the  pro 
cess  often  Ukkinit  ii  day  or  more.  If  the  coiU  could  be 
alip|)ed  out  omtily  and  fresh  coiU  put  on,  n  tmnsformcr 
need  take  only  10  minuWts  or  so  to  repair.  Wo  have  lately 
tann  an  improvd  arrangoment  of  Ibis  nature,  which  seems 
tn  buvu  much  to  recommend  it.  Tbo  thin  iron  plates  are 
made  in  tcpiare   horso-shoe  shape,  with   two  le^s  ;    ibeaa 

Elate*  overlapping  alternately,  form  a  square  core  with 
ollow  centre,  in  which  ibe  coila  can  just  b«  placed.  The 
]>lnte8  are  arranfjed  nidially  round  a  conlro,  givinfi  space 
for  air  ventilation  or  circulation  of  oil.  To  ro|>air,  the 
binding  wire  is  cut,  and  the  tap  halves  of  tho  plates  are 
lifted  off,  leaving  the  coil  free  ol  access  The  platea  can 
be  iilippttd  baste  and  refastened,  the  whole  ojicration  being 
aimpiD  and  easy  for  an  ordinary  workmen,  and  taking  very 
little  time.  As  the  oae  of  transformers  extend,  those 
practical  points  will  become  quite  aa  important  as  com- 
pftrKtive  efficdency. 


r 


ABERDEEN. 


Acting  on  Ibe  rvuurt  by  l*rof.  Konnody,  tbo  tiaa  Cunimitt«o 
t'f  I.be  Aberdevn  Town  Council  <m  Tuua^J^  rosolvod,  on  iho 
casliiig  vote  of  Bailie  U'Keiixio.  Die  convener,  tu  adopt  an 
instalment  of  olaoMo  lighting  (or  iiublic  and  other  buildiiiM  in 
the  city.  The  amendmMit  to  tho  rvsulution  demanded  deUy 
until  it  wns  a*cprtain<id  hi>w  tnnny  jioniiins  woro  tikoly  to  uso 
thL'  light.  Aa  i'rof.  Kcoinody  niidonitflod  that  tho  Council  do 
not  at  prawnt  contvni pinto  doinc  nnytliins  in  the  diroctioii  of 
public  lighlin);  o(  tb«  strecU  hu  confined  liitiiaeU  in  his  rup'jrl 
to  the  beat  method  ut  supplying  the  electHe  light  to 
•Hops,  offices,  and  public  and  private  biiildlntcs.  It  is 
in  the  arcs,  dosoribed  as  tho  oaatwn  district,  in  which  lio 
oonsider*  oportliona  idiould  bo  commenoDd.  Dealing  with  thu 
pnbable  dsmand  for  light,  be  aay*  it  might  be  taken  that  ibe 
eledrie  light  in  a  private  house  would  cmt  25  pur  cunt.  m<ire 
than  fnr  gas.  and  In  a  shup  or  club  7S  i)er  cent,  nufiif.  lie 
started  III!  the  assumption  that  tlio  income  ji^r  font  of  Kroet 
fruntiuju  wnuIdboidMnit  ona*Iifth<>f  thntdnrivtHl  st  prewint  from 
the  oale  uf  gu  nl'soin  the  samofronUKC',  nndon  that  L-atimnto  nbuut 
10,000  luniuB  of  8  e.p.  would  bo  insUIW,  uf  which  about  7,000 
would  be  lu  the  eastern  mid  5,000  in  the  western  district — a 
namber  that  nught  to  bo  iiistullud  within  two  or  three  yean' 
time.  The  site  wconimendod  for  the  central  station  i*  one 
adjoining-  the  km  works  at  ('otton-stroot.  As  to  Ifac  nystcm  to 
be  adopted,  ['ro(.  Kennedy  conBidurs  that  the  conditions 
existing  ill  .\betdeen  point  diriinotly  lo  the  use  it  bnttcries 
which  can  be  charged  during  a  few  hours  out  of  tho  24,  and  can 
thvn  supply  a  current  during  tlie  long  light  houia  without  the 
neoeasi^  of  ninning  boilenor  euginas  for  tho  puriHuw. 

Four  difforcnt  systems  are  dasoribed  in  detail  wbiuh    nre 

rsaaonabty  pui«ible  in  the  ease  of  Aberdeen.    The  lint  of  tbuau 

la  one  in  which  a  bixh- pressure  alt«niatiiig  ouTMiit  luny  bu 

uasd,  but  while  in  capital  eost  this  aystem  would  be  lisust  o;(|Kin< 

aivp  for  .^bcrtleoo,  it  would  render  necessary  the  continual 

runniiij;  of  inncbinory  in  tho  station  <lay  and  night.    The  nooond 

■yst«iD  mentioned  is  one  of  utinx  a  limited  number  of  large 

iTMuformoni  in  sub'Statbns,  and  thu  third,  the    By«t«m    in 

itau  ill  lMnd'>ii  and  Oxford,  by  which  a  ountinuuua  current 

is  tninsmitti!<d  from  a  central  Ktativn  at  high  pressure  through 

'utnlors  tu  a  number  of  sub-staliuns.  in  each  of  which  it  is 

nuisfomiod  down  by  a  "  dynanioior  "  to  a  low  tonsion  and  then 

lUtribnted  Ut  tho  oonaurnoni'  oremisoa  through  ordinary  low- 

■jinion    network.    Thti     fourth    is    the   direot   system    witli 

■cterics.    There  would    be    no   difficulty    in    supplying  the 

Mem  dictriot  r.n  an  otdiitaiy  direot-cunwnt  system,  used  with 

ttery  at  thu  Cottun-street  staUun.  to  that  there  would  be  no 

it,  uucliiuery,  ur  api>aratufl  of  any  kJiidoutatde  the  central 


station  itadf.  Aooording  to  this  plan,  there  would  be  the  advan- 
tage nf  having  only  a  single  nystem  in  the  station,  of  having  a 
reduced  amount  m  copper  in  the  long-distance  feeders,  and  of 
being  able  to  shut  down  the  station  and  run  olT  butteries  at 
U>w  loads  and  d urine  daylight  hours.  The  use  of  the 
continuous  eurranl  wtrnTd  also  allow  them  to  supply  currants 
for  powcr~).<.,  for  driving  of  motors  of  any  kind  if  it 
sliould  be  rii.[uirod.  The  mains,  it  is  nroposod,  should 
be  laid  undeiground.  To  ran  tho  works  economically, 
he  reooinmenda  to  bo  put  down  at  the  station  five  dynamos, 
having  a  eapacity  of  about  260  c.h.p.  for  the  eaatem  district, 
oacti  dynamo  to  bo  driven  by  its  own  e4U{ino.  I'ndor  the 
tiyitom  which  he  adviaud  them  to  adopt,  the  price,  including 
batlorica,  would  be  £19.900  and  £30,600— the  former  for  the 
castoni district  alone,  and  the  Inrgor  sum  for  the  Iwodistricta 
tijgutber.  As  t«  incoiiie.  it  is  ostimntod  at  9».  per  annum  per 
lamp  inxiidlvd.  or  £4,500  by  the  Ume  thev  hud  the  e<|uivAlent 
of  10,000  lamps  on  current.  Prof.  Kennedy  estimat**  that  the 
additional  cost  in  fuel,  stores,  and  wages  of  working  a  hitjh- 
tcnnion  ultcnuting-cumint  aystem.  as  cumpand  with  thnt  which 
he  reooDimeoded,  would  not  be  less  than  £500  per  annum.  As 
the  saving  in  first  east  would  only  be  about  £3.300.  the  bsUnce 
of  economy  remained  in  favour  <rf  the  system  be  recommended. 


TRADE  NOTES  AND  NOVELTIES. 


SuALi.  Elkctric  MoTofts. 

Tho  "  S.M."  electric  motor  has  been  dciigned  to  meet  »  con- 
siderable want  in  cuiinoction  with  electric  supply  uouiiNintet  tor 
a  really  useful  amall  motor.  Hitherto  smnll  nKitiL.ra  riHVo  been 
little  better  than  toys,  and  not  luitablo  fr.r  commercial  use. 
Tho  "  S.M."  etoctrie  mators,  however,  placed  upon  tbo  market 
by  Mcain.  Knmst  Scott  and  Mountain,  Li  mi  lud,  of  Nowcastlo- 
un-Tvne,  are  mode  ui>on  lines  dictated  Iqf  long  pntotico  in 
the  ae^gniog  of  dyuuuoa  and  mot/>rs  of  large  capacity,  and 
whilst  ofsmall  site,  embody  all  tbo  apooial  features  hi  ennneer- 
ing  and  doctricnJ  dcaign  nccwssry  to  ensure  aatislaotory 
working. 


These  motors  will  be  found  of  great  value  fur  driving  small 
wurkshopn,  lathes,  macbinory,  fans,  »«wiiig  machines,  and  for 
many  other  purposes  where  Bmall  powers  arc  reipiirod  and 
electric  current  in  nvniluble.  In  privatu  houses  and  mntiaions, 
where  electric  light  is  iiintnlled,  they  will  bu  found  extremely 
useful  for  drititiK  fans  tor  veiitilntion,  pumjis  for  the  bouse 
supply  of  water,  churns  or  butter-making  niadiinery,  taws  for 
cutting  firewood,  boot-black ing,  and  other  household  purposes 
for  which  electricity  might  he  used. 

The  "S.M,"  electric  motor  in  miule  in  four  standard  sixus, 
and  in  ordering  It  is  only  neoeHsary  t-j  atalu  thu  K.M.F.  »f  tlie 
current  and  purpose  f»r  which  it  is  required.  The  motors  are 
mado  in  four  sixes— ^  h.p.,  i  h.p.,  1  h.p..  and  I  h.p.  etfcctiv*. 
They  are  mado  to  run  at  apoeds  of  about  1,600  or  2,000  revo- 
lutions, but  can  bo  wuund  to  lower  speeds  if  rojuired,  to  suit 
nMluiremeut*, 


Bleetrlo  Look. — An  ingenioite  application  of  well 
known  principles  to  an  electric  lock  allows  any  door  or 
Kate  to  which  it  is  attached  to  he  uitber  unlocked  and  left 
in  this  condition,  or  permanently  locked  from  any  desired 
poiot. 
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THE  BRITISH  ASSOCIATION. 

On  Wednesday  last  the  fifty-nintb  meeting  of  th«l 
Brilisb  Association  met  al  Edinburgh,  cmder  tbej 
presidency  of  Hir  Archibald  Geikie.  This  is  the' 
fourth  time  that  the  association  has  met  in  the 
capital  of  Bcotlatid — its  fourth  meeting  in  1^4,  its  ^ 
twentieth  in  1850,  its  forty-lirst  Lu  1871,  were  the" 
previous  meotiu(;H.  Since  the  first  Edinbnr<{h 
meeting  the  whole  of  the  applications  of  eloctncity 
now  utilised  by  the  world  have  gerouDatod  and  fnic 
tified.  In  1834  telegraphy  wae  in  the  aDknovni, 
telephony  was  not  foreshadowed.  True,  bhu  dyuamo 
was  bom,  but  no  usu  bad  been  found  for  it, 
nor  was  the  apparatus  looked  apon  as  maeh 
more  than  a  laboratory  toy.  Klectro-depofiitiou 
was  of  later  date,  as,  of  course,  were  etoctric 
lighting  and  traiiKmissiou  of  power.  According  Ui 
our  views  the  world  has  moved  very  fast  iu  thu  half 
century  that  has  since  passed,  but  we  are  probably 
as  much  in  the  dark  now  as  to  what  will  be  oonuDOO 
property  to  the  world  of  19S0,  as  were  the  good 
people  who  met  in  Edinburgh  in  1834  to  what  it 
common  property  now.  The  carping  critic  miffbt 
well  ask  what  part  has  the  Btitish  Association  pU^td 
in  this  march  of  electrical  progre88.  The  aositf 
ought  to  be  instantaneous,  thnt  the  existing  ayatcan 
of  measurement  is  duo  to  the  work  of  the  aac- 
ciation.  We  may  not  bo  altogether  enamoBted  ef 
the  system  as  applied  to  engineering  work,  \mt 
undoubtedly  the  consolidating  and  expemaeolal 
work  under  the  auspices  of  the  British  Aseoeialiao, 
so  far  as  imits  and  measurement  are  concerned,  hw 
proved  of  incalculable  value.  It  may  be  doobtod 
if  the  modern  niethodB  of  sectional  digonssioQ  an 
likely  to  lead  to  anything  valuable.  Long-windd) 
speeches  are  made  with  no  real  objeccivu  .  A 
does  not  agree  with  B,  and  C  does  not  agra 
with  either.  Still,  the  bringing  out  of  diwrgvol 
opinions  may  leail  to  definite  agreement  at  no  vmy 
distant  day.  There  will  be  some  one  or  otbei 
direction  toward  which  men's  minds  will  tend,  ud 
in  thia  dirccliun  something  satisfactory  inay  ulti* 
mately  be  obtained.  As  year  after  year  passes  m 
are  becoming  more  and  more  disaatiafied  with  Hm 
work  of  the  sections.  The  papers  obtained  are  tuaii; 
of  them  not  tit  for  discussion.  Many  are  preliojiitaty 
observations  with  promises  of  future  performanen. 
which  further  investigations  relegate  to  the  GnA 
kalends.  It  is  something  approaching  to  a  diigraM 
for  a  so-called  scientific  assembly  to  admit  mati; 
of  these  papers,  bat  no  doubt  there  ia  another  aide  lo 
the  question.  If  wc  are  hold  and  blunt  enough,  we 
shall  admit  as  at  present  conducted  the  Brftitb 
Association  is  but  a  huge  scientific  picnic,  the 
pupcra  and  sectional  meetings  being  bat  a  frauir- 
work  to  hang  a  number  of  other  mectiugii  upoo, 
at  which  scientific  conversation  does  more  to  ma)> 
friends  acquainted  with  the  work  and  progress  of  the 
past  year  than  anything  else  at  the  meeting.  Wm* 
it  not  for  these  social  gatherings,  the  prestdeoual 
addresses,  and  the  reports  of  committees,  thu  Bntufa 
Association  would  soon  die  of  inanition.  Of  coom 
there  are  good  papers  among  the  rubbish — sufficteot, 
purhaps,  as  things  no,  tu  luaveu  the  masB  and  ualv 
the  lieclioual  proceeduigs  acceptable.     It  is  tinlbrta- 
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nate  tbat  the  mass  of  younger  contribators  are  per 
mitted  to  add  no  macb  immature  and  speculative 
mttttor  to  the  proceuding);.  Another  important  want 
is  a  kind  of  anbiasHed  judge  who  will  uudertnke  the 
somewhat  onoroue  task  of  sifting  the  wheat  out  of 
tbo  set  diBcu&BiouH,  and  presenting  it  as  simply 
and  baldly  a»  pogeiblc  to  the  eyee  and  ears 
of  thoM  to  whom  the  scientific  veriioBe  jart;oii 
is  a  dead  language.  M'ho  now  knows  the 
conclusions,  if  any,  upon  which  the  disputants 
are  agreed  ?  The  summing  op  of  n  judge  is 
sadly  needed.  Witb  regard  to  the  discussions  on 
papers  read  in  the  sections,  the  secretaries  are 
apt  to  provide  too  many  papers,  and  thus  sometimes 
to  burke  an  interesting  disuussion,  though  usually  the 
discussion  is  merely  formal.  This  defect  would 
easily  be  met  by  weeding  out  the  objectionable 
papers.  It  may,  however,  happeu  thr*t  all  these 
remarks  are  out  of  date ;  that  fewer  and  butter 
papers  will  b«  before  the  sections  at  Edin- 
burgh ;  that  ^eoler  can-  will  be  tiikuii  to  iiiako 
clear  the  points  under  discussion ;  and  that  at 
the  eud  of  the  meeting  wc  shall  have  to  acknowledge 
that  the  British  Aesociation,  although  approaching 
its  sixtieth  anniversary,  is  by  no  means  played  out 
ut  a  leading  institution  in  the  realms  of  science. 
Let  us  hope  the  meeting  at  the  modern  Athens  will 
bo  without  the  b«d  features  of  some  of  its  predecesors 
and  superabundant  of  all  their  good  fuaturos. 


^K  OUR   POBTRAITS. 

r        Hngbea.  Prof.  David  Edward.  F,R.S..  wm  burn 

ill  Loibdoii  in  1631 ;  hi^  lureiiU,  however,  emigrated  soon 
after  to  the  Unit«d  Sums.  He  wu  in  1850  (on  account 
of  his  muucal  lAlenta)  ai>i>oiiileil  jn'ofaisor  of  music  at  the 
College  o(  Bardstoirii,  in  Kentucky.  Hts  ec|ual  toletils  for 
pbyiiicAl  tdencoa  later  on  nnicurcn  htm  the  ap|>ointment  to 
tbo  Chiir  of  Nituml  I'bilosiiby  i>l  thu  same  college.  Hi» 
first  great  invention  was  that  ol  the  printing  telegraph 
which  bears  his  n^me.  In  l$5o  he  look  out  his  first  patent 
for  this  instrumeut,  nhicb  bo  sold  the  next  year  to  the 
American  Telegntpb  Company,  of  Nov  York,  who  soon 
after  unalgamated  with  several  olher  telegraph  companies 
owninjt  the  Morte  jciient,  forming  the  jiresent  WMtorn 
Uuion  Tclegntpb  Company.  In  1K.'>7  Prof.  Hnitbe*  vuiteil 
Europe  in  order  to  try  snd  got  hii  instrument  triol  upon 
the  bnea  of  the  Electric  Company,  but  In  this  be  did  not 
encceed  until  1863,  when  the  patent  wu  purchased  and  the 
instrument  used  by  the  United  Kingdom  Electric  Tele- 
graph Com}Ktfly,  of  London.  In  IS59  be  invented  and 
patented  an  oil  cable  for  submarine  and  subterranean  electriu 
wirea.  In  wblob  the  principle  of  the  self-resloralive  poweru 
of  rosin  oil,  together  wilh  iu  high  insnbtion,  vfas 
Hied  (or  this  purpose.  From  1H5T  to  11^60  Prof. 
Hughes  tried  in  rain  to  got  cither  his  innLrumont 
or  his  fluid  cable  adopted  in  practice.  lie  then  went  to 
Fiance,  where  tbo  printing  telegraph  iras  al  once  placed 
in  actual  service  between  Paris  and  Lyons,  and  afier  ono 
year's  continued  working  Ibe  system  was  finilly  adopted 
lor  all  the  Jnuortanl  Unee  of  truice.  Prof.  Hughes  was 
tben  dccoritM  with  the  Order  of  the  Legion  d'Honneur,  of 
which  order  be  was  made  Cheraliur,  and  also  nominated  a 
member  of  the  Commission  do  Perfectionnomonts.  At  the 
end  of  1862  the  Italian  Qoverumont  invited  i'rof.  Hughes 
to  Tint  Italy  and  instruct  ibeir  ofEcers  in  tbo  use  of  bis 
instrument,  where,  after  a  practical  trial  of  six  months,  bis 
instnimenl  was  finally  adopted  for  tbe  station  lines.  In 
1863  the  intirumenl  wasaao|>ted  by  Ibe  United  !\ingdom 
Company,  and  in  tti70  by  tbo  Submarine  Teleenipb  Com- 
pany, wbo  were  all  merosd  into  tbo  present  (tovornmont 
pcetal  department.     In  England,  tbo  instrument  ia  now 


used  between  London  and  all  the  large  foreign  capitals  (or 
their  continental  traffic  It  is  al»o  used  by  tbe  TimJt, 
Daily  TrU-j^rtiph,  DaUij  N(u>s.  etc.,  fortbeir  foreign  telegrams. 
In  1864  Prof.  Hughes  visited  Russia,  where  the  system  was 
also  adopted  for  ihcfr  line.  Between  1864  and  1876  this 
instrument  was  Buccessivcty  adopted  by  Oermanv,  Austria, 
Turkey,  Holland,  Switwland,  and  Spain,  and  in  every 
country  up  to  this  date  tbe  u»o  of  the  itisinimont  has  been 
of  a  progrcMive  and  increasing  nature.  In  1378  Prof- 
llugbcs  announced  through  a  paper  to  tbe  Royal 
Society  bis  discovery  of  the  microphone,  which  is  now 
umversally  employed  as  the  transmitter  to  the  telephone, 
In  1879  be  presented  to  tbe  Iloyal  Society  his  invention  of 
tbo  "  induction  balance,"  now  well  known  by  tbo  sciontiftc 
world.  In  1880  be  was  elected  a  Fellow  o(  tbo  Royal 
Society,  and  in  diflerent  years,  and  by  diffarent  Govern- 
nenU,  be  has  received  the  high  decorations  o(  Commander 
Legion  d'Honneur  (France),  Charles  IIL  (Spain),  lion 
Crown  OVustria),  Modjetlieh  (Turkey),  and  Knwht  of  St. 
Anne  (Russia),  Si.  Maurice  and  St.  LaEurus  (luly),  St. 
Michael's  (Bavaria),  and  bo  received  the  special  goli! 
"  Grand  Prix  "  (one  of  ten  only)  Paris  Exhibition.  1867,  as 
well  an  the  Grand  Diploma  d'Honneur,  Paris,  Diplome 
d'Honneur,  Paris  Electrical  Exhibition,  1881,  besides 
numerous  other  medals,  such  as  Royal  gold  medal  of  tbe 
Royal  Society,  etc.  In  1886  he  was  olcctwl  president  of 
the  Institution  of  Electrical  Engineers.  Ho  is  now  a 
member  of  numerous  committees,  and  also  ono  of  tbo  mana- 

Sirs  and  vice-president  of  tbe  Royal  Inaiitutlon  o(  Great 
ritain.  Thus  far  we  follow  tbo  biographical  notice  from 
"Mort  and  Women  o(  the  Times,"  but  it  is  well  known 
that  we  are  inclined  to  look  upon  Prof.  Hughes  as  one  of 
the  modern  beioes  o(  science,  whoso  example  may  be 
followed  by  those  ot  the  younger  generation  who  otpire  to 
"  leave  (ootprints  on  the  sands  o(  time." 

BwlncTi  JiunoB  Alfred,  wim  bom  al  Dundee  in  1855, 
und  after  acboolitig  there  wont  on  to  F^tinburgh  University, 


training  in  lolograpb  engineering,  at  a  time  when  it  was 
still  true  that  the  touting  room  of  the  cablo  factory  was  tbo 
beat  laboratory  in  which  an  electriciau  cotdd  be  trained. 
He  look  [wrt  in  the  laying  e(  tbe  Western  and  Braxaliau 
and  otliei'  cables,  and  assisted  in  the  development  of  several . 
of  the  chiefs'  electrical  inventions.  In  1878  be  was 
Appointtxl  Professor  of  luiginoering  in  tbe  Unirersity  of 
'Lokyo,  Japan — a  poBl  which  be  held  for  five  yean, 
resigning  it  in  18H3  to  become  professor  ot  the  same 
subject  in  the  college  then  nowly  founded  in  bis  native 
town.  Id  Japan,  and  again  in  Dundee,  he  devoted  much 
lime  to  electrical  work,  beginning  while  al  Tokyo  the 
oxperimeuts  in  magnetism  with  which  hit  name  is  ifiocially 
connected.  A  little  more  than  a  year  ago  bo  received  the 
appointment  of  Professor  of  Mechanism  and  Applied 
MochnnicK  in  the  University  of  Cambiidge,  where  he  is 
now  throwing  himidlf  into  the  work  of  establishing  a 
laboratory  and  building  up  an  engineering  acbool.  Prof 
Ewing  ia  the  author  of  many  papers ou  engineering  subjects, 
but  to  electrical  engineers  bis  best  known  writings  are  the 
jiapers  in  tbe  Phiioiophkal  Trwuaclio'i^  and  elsewhere, 
which  contain  ibe  results  of  his  m^notic  investigations, 
Hi«  theory  of  molecular  magoeUsm  became  goncmlly  known 
at  the  British  Assoeiation  meeting  of  1800,  when  bo  showed 
a  model  oxbibiling  tbo  process  of  magnetisation.  His 
treatise  on  "Magnetic  Iiiduclion  in  Iron  and  other  Metals," 
published  in  the  beginning  of  the  prevent  year,  gives  an 
account  of  bis  own  researches  as  woll  as  the  work  of  otbeis, 
and  brings  tbe  subject  tip  to  date.  Al  tbe  meeting  of  the 
British  Anociation  now  boing  boM  in  E<Jinburi(l],  Prof. 
Rwing  will  read  a  paper  which  wc  make  bold  losay  will  prove 
the  most  practically  imirortaiil  read  al  this  meeting.  Proi. 
Swing  is  a  member  of  the  chief  engineering  institutions, 
as  well  as  a  Fellow  of  tbe  Roj'al  Society  ;  he  is  a  B.Sc.  of 
Edinburgh,  and  an  M.A.  ot  Cambridge, 

Bidwell,  Sbelford,  U-A ,  U»B.,  r.RS,,  KI.I.E.E. 
Burn  March  6,  1848.  Educated  privately  and  at  Caius 
College,  Cambridge.  Graduated  B.A.  (mathematical  tripos) 
in  1870.  LL.B.  (Uw  trijios)  in  1871.  and  M.A.  in  1873; 


etlled  to  the  liar  (Lincoln'a  Inn)  in  1874.  Ha  tiu  devoted 
much  time  to  exporimonUl  acientifie  work,  eepeciall;  in 
oonnoction  vjtb  electricity  tni  magnQtism.  Accounts  of 
hi«  reNvcbw  ar«  contained  in  numeroas  papers  published 
in  tbe  PhUoxpliual  Trantaeliom  and  the  I'rocefHng.i  of  the 
Royal  Society,  the  Protttiim^  of  the  Physical  Society,  the 
Jomuit  of  tbe  Institution  ol  Electrical  Engineers,  the 
PhUdopKiaU  Magoiine,  Naixtre,  and  other  scientific 
periodioals.  Among  the  raotl  Imiwrtant  of  hiii  inveati 
Ration*  arc  thoao  reUtin;;  to  the  tnagnotisiition  o(  iron 
iti  strong  fields,  to  tbo  changes  of  length  which  bars 
of  iron,  nicho',  and  cobalt  undergo  when  mugnetised, 
mkI  to  the  electrical  behaviour  of  selenium  under  tbe 
influence  of  light.  He  baa  delivered  many  lectures  upon 
soientiflc  snbjecte  in  London  and  elsewhere,  and  has  several 
tJmee  bad  the  honour  of  addressing  audience*  at  the  Uoyal 
and  London  Institutions.  Has  served  upon  tbe  CounciU 
of  the  iiistitutinn  of  Electrical  Engineers  (then  the  Society 
ol  T«UigT«pb  Enetncers)  and  the  Physical  Society,  of  which 
latter  be  was  for  some  years  a  vice-preeidenu  lie  was 
elected  a  Fellow  of  the  Koyal  Society  in  1886.  He  was  an 
origiiMl  director  of  the  old  Edison  Klectnc  Light Com[uny, 
wid  wben  that  oompany  waa  aroatgumutcd  with  the  S^van, 
waa  invited  to  a  neat  on  tbe  board  of  the  Edison-Swan 
United  Comiiany,  a  [loit  which  he  still  holds, 

JotaDSon.  W.  Claude,  M.I.C  X..  at  the  age  of  seventeen 
was  articled  to  Mr.  W.  F.  Gooch,  CE,,  serving  live  years' 
apprenticeehip  in  the  locomotive  works  of  the  Vulcan 
Fonndry,  after  which  be  studied  at  King's  College,  London. 
From  1869  to  \&lb  be  waa  with  tbe  Telegraph  Constniction 
and  Maint«nance  Company,  and  acted  in  various  capacities 
both  at  the  works  aod  in  cable-laying  experlitions.  Hero 
he  became  thoroughly  conversant  with  the  requirements  of 
eable  laying  and  pclungup;  indeed,  so  close  was  his  study 
of  tlie  inbject  that  be  soon  became  reoognised  as  the  leading 
authority  dealing  with  such  apporatas.  Hence,  when  in 
1875  he  joined  Mr.  S.  E.  Pbilli[W,  to  form  the  firm  of 
Johnson  and  Pbillipa,  that  lirm  took  a  commanding 
noaiuon  in  the  mArnifactiire  of  nil  cable  npfxirntiis,  and 
from  that  time  to  thix  the  firm  h^s  probably  designed, 
or,  we  should  say,  Mr.  CUudc  Johnson  has  designed, 
and  tbe  firm  constructed,  the  hrgest  i>art  of  the  cable 
roachinorv  existing.  Mr.  Claude  Johnson  controls  Charl- 
ton Worlts,  wbica  have  steadily  increued  in  si):e,  and 
are  still  being  added  to.  These  works  now  cover  an  area 
of  leven  acres,  and  employ  about  500  men.  Latterly,  the 
derelopmenta  of  electric  lighting  have  overshadowed  those 
oC  cable  work,  and  tbe  larger  p-irt  of  the  works  is  devoted 
to  lighting  re()uirementi,  although  just  at  piesent  they  are 
busy  with  cable  machines  designed  for  M.  Urammont's 
factory  in  Franco,  and  other  work  for  the  Eastern 
Telegraph  Company.  It  spenka  much  for  the  capacity 
of  Mr.  Claude  Johnson  as  an  engitieer  and  as  an 
organiaer  to  see  the  adtuirable  way  in  which  these  works 
are  eonducted-  He  has  bad  the  great  advjintjigu  of  being 
well  nipported  by  bia  adentilic  partner,  Mr.  S.  K.  Phillips. 
Literary  and  protoasional  men  are  generally  supposed  to 
owe  much  to  having  sat  at  tbe  foot  of  some  Gamaliel,  till 
it  eeems  a  pity  that  tt  was  not  fashionable  for  a  successful 
business  man  to  be  surrounded  with  a  bevy  of  learners. 
Of  this  firm  it  might  b«  said  that  it  pursues  the  only  true 
course  to  ensure  permaoenl  success  :  11  undertakes  nothing 
it  cannot  perform,  aitd  is  satisfied  with  none  but  the  very 
best  workmanship  and  materials.  This  speaks  volumes  for 
the  beads  and  hearts  tliat  guide  the  venture. 

SwintoD,  A.  A.  CanplMll,  was  bora  in  Edinburgh  in 
18G3,  and  became  in  188:i  a  pupil  to  Messrs.  Sir  W.  Q.  Arm- 
Strong,  Mitchell,  and  Co.,  at  their  Kliwick  works.  In  1884 
he  »ticcooded  to  the  iioaition  of  electrical  engineer  to  the 
ooapaoy,  and  iu  tnis  capacity  carried  out  the  electric 
UgbUng  of  all  tbe  war  vftwols  built  at  t^Uwick  up  to  1887. 
Doring  this  period  he  introduced  the  system  of  wiring 
•hips  with  le«l-«oat«d  cable,  since  adoi>led  by  the  Kngtish 
Admiralty,  the  finl  venel  to  be  wired  exclusively  ou  this 

K'lwiple  lieiag  the  Japanese  cruiser  "Naniwa-Kan,"  In 
17  Hr.  Swinkm  left  Newcastle  to  take  up  bis  residence 
Id  Lottdon,  retaining,  bowevor,  the  ap|K>intment  of  elec- 
trical adviwr  to  Motin.  jVrmatroug,  which  he  still  holds. 
'Slaoe    that    date    nufflsrous     electric   light   installations 


have  been  installed  under  his  sa]>ertnt«ndflnce,  among 
the  more  important  of  which  may  bo  mentioDed 
those  at  New  Scotland  Vard  for  the  MotropoliUn  Police, 
where  there  are  nearly  1,200  lights;  at  Limbtoa  Caette,  lor 
the  Karl  of  Durham  ;  at  Wynyard  Park,  for  tbe  Haniaii 
of  Londotulorry ;  at  .SiinniniKlate  Park,  for  Major  W-  J.  M 
Joicoy  :  at  ILitchtnndi,  for  Mr.  Stuart  Reiidle,  M.P.j  aad  ■ 
at  Moy  Hall,  for  the  Mackintosh  of  Ikfackiutoih.  He  b  I 
also,  by  appointment  of  the  Secretary  of  State,  consulting  1 
electrical  engineer  to  the  Metropolitan  Police,  ami  has 
taken  some  part  in  connection  with  tbe  reorganised  New 
Telephone  Company  recently  brought  oat  by  Messci. 
Rothschild.  Beside*  being  the  author  of  a  number  of 
srticles  on  scientilic  subjects  in  tbo  daily  and  periodie 
press,  Mr.  Swtnton  has  written  two  books  on  electiiej 
lighting — "The  Principlesand  Practice  of  Electric  Ligbtin^' j 
published  in  18^4,  and  "The  Elementary  PrincTples  cf  | 
Electric  Lighting,"  first  published  in  18SC,  which  has  tunJ 
to  two  editions.  He  also  exhibited  a  number  of  eurioal 
photographs  of  electric  discharges  at  the  last  ooni 
of  tbe  Royal  Society,  and  is  reading  a  jiaper  on  the  subject 
of  these  photographs  at  the  Edinl»]rgh  meeting  of  the 
Britiah  Association,  Mr.  Swinton,  who  ia  an  aeaaeiall 
member  of  the  Institution  of  Civil  En^uoert,  and  a  nwabar 
of  the  Institution  of  Electrical  Engineen,  ia  aleo  LoodoD 
representative  of  Messrs.  C.  A.  Parsons  and  Co.,  of  New- 
castle on-Tyne,  manufacturers  of  tbe  Hod.  Charles  Parsooii 
well-known  steam  turbines.  Mr.  Swintcii  has  patenUd 
several  improved  forms  of  magneto-beU  and  telefihtair 
apparatus. 


THE  BRITISH  ASSOCIATION. 


The  fifty-ninth  meeting  of  the  British  Aaaociatien  ma 
inaugurated  ut  Edinburgh  on  Wednesday  but  by  (he 
presidential  address  of  Sir  Archibald  Geikio.  Allboogh 
this  address  is  of  an  exceedingly  latefostirig  character,  it 
rleals  almost  exclusively  with  geological  questions,  which  in 
»ltogetber  outside  the  sphere  of  our  labooxs.  SirAidu- 
bald  Geikie  called  attention  to  a  remarkable  (^roup  of  mn 
who  a  century  ago  were  discussing  the  great  prolden  iJ 
the  history  of  the  earth,  amongst  whom  Jamea  Huttca  \ 
stands  conspicuously.  Hit  famous  theory  of  tlie  eartii  « 
perhaps  the  germ  of  all  modem  views  m  that  direettot. 
and  it  waa  with  the  Hutton  theory  tliat  tho  preeideatial 
address  dealt.  Those  of  our  ruadoni  who  are  tntereited 
in  Che  subject  will  no  doubt  be  able  to  read  tbia  addrw 
elsewhere. 

More  closely  connected  with  tbe  subject  wbioh  it  I«  ov 
Bi)ecitil  province  to  discuss  are  tbe  preaideittial  addreaw 
in  the  Physic4l  Section  and  in  the  Mechanical  Soction,  orss 
they  are  known  to  the  halnt\Us  of  tbe  aawoiation,  SectiOD  A 
and  Section  O.  These  addresses  were  deliveired  by  (^ 
respective  presiilcnU  on  Thursday  as  follows  : 

Address  to  the  MathemaUcal  and  Physical  Section 

BV     I'lIOF.    .\RTlirK    srltfKTKB,     I'H.D.,     r.R  S.,     r.lLA.^, 
PRK.SIPKNT  nr  THK  SBCTION. 

In  ngiening  the  proooadin(pi  of  oar  annual  nieoting  the  tanala 
lion  IS  great  to  look  back  on  the  your  wMch  has  pMMsd  aM  ts 
,>elect  for  »[iocial  coii'iil«nitio(i  xucli  work  pabliahod  dariar  I* 
oourvo  lui  may  senni  to  be  o[  Ihe  t;reat«M  imporlanoa  Ims. 
however,  time  u  yenr  Ji  too  xlioit  a  liioe  to  aUow  ua  to  forv  a  life 
MtimaCo  of  tho  vnluo  ot  n  acientific  invettigaUon.  Tlw  Mvfc 
room,  which  ihoota  u|i  (luickly,  only  l«  dlMppoar  amiD,  iwi|ii  — 
US  inoro  than  tho  slow -;;to wing  NMllfij;  which  will  Uts  io  fcs  * 
tree,  arid  it  In  dilUcult  lo  reoognla*  lb*  scion  llilc  fungus  la  lusatl) 
tlafti.  But,  although  I  do  not  helooinpMent  to  wivv  yaa  aiwrtsa 
of  the  [iroKreiH  mode  in  our  subject  ituring  tbe  uisit  IS  smsIISi 
th«r«  IE  ooo  event  to  which  some  atlnrion  abiMld  bo  M>i|n  % 
hiu  bocii  the  Ead  duty  of  mnny  of  my  predeooaaon  to 
tho    death    of     succoaslul    warkori    in    the    field     of 

but     I    believo     I    am     unique     In    having    tbe      pi 

reoonling  the  birth  of  n  iioieatillo  man.  At  Uto  Ti^jiialnr  it 
thi>  ycnr  there  cuino  into  the  world  a  beins  so  btwai 
lliut  he  oulH,  without  tiieps ration,  take  up  tlie  work  ol  tiM  MHrt 
omineni  maa  amon|t>t  as.  Believon  in  tbe  tisiniinlnislfc^  il 
■auln  have  speculated  on  IhofsettiiBt  "nliln'r  rinsth  aniKJus—'i 
birth  foil  iHthin  a  j-e»r  of  oath  other  i  but  im  ev«at  hM  «•■ 
hapiionod  wo  striking  aa  that  which  took  plaoe  oa  rke  M  ^ 
Jnniinrv,  when  the  mantlu  of  8if  VVIllUm  ThomaaB  (eD  ee  <la 
infant  Lord  Kelvin,  Those  who  have  BK«nd«d  UtMa 
will  fuel  with  mo  that  the  honour  dona  to  oar  IdtaoKMt 
tive,  an  honour  which  hoa  be«n  a  aoarco  oC  pride  tad 
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M  «very  itiident  ol  folenoe,  eoalA  not  altOKOthor  inmnin  iinnniire<l 
in  the  motian  which  nytm  hlin  m  much. 

Wc  arc  chielly  Miiiooriioi]  her*  with  Lho  mcnii-i  :.i  n-niiililir 
knowl«l{fe,  uiiij  Wb  ijprive  jiletixuru  in  coiilrn-iiri^;  ih--  minor 
■MUi  lit  igiioniiicQ  of  uur  own  ltiiiewil.ii  thnt  irbicli  |>reviti|«il  a 
huniltiyl  ymtx  ago.  But  when  we  conlraBt  at  the  samo  time 
iho  ii^tinorl  opportunities  af  a  modern  rtecarrh  Uborntory  with  the 
<trii<le  <!«n(irLion^  undei'  which  thn  oxgicrinionUiliai  hnd  to  vork  at 
Lfae  be([inniiii;  of  lh«  cwilurjr,  we  nuiy  laLrljr  mIc  ourMlvoa  whollior 
it  in  jKKBible  by  ine»i>*  of  uiy  tj^temMlc  coarm  oi  ntudy  <ir  by 
miinDi  of  any  or>^lMtion  to  ncoel^nkUi  our  firof^roM  into  thflitrk 
conlinont  of  Roierice.  A  number  of  wrioui  conRiilerntionc  ariae  in 
connection  with  this  eubiect.  and  thouKh  I  am  not  goini;  to  weary 
you  by  nltemptinK  nn  oidaualii-o  cliitcuacian,  1  BhouTd  bCo  to  drnw 
your  utKnlion  to*  (ow  matter*  which  ■««<»  tone  t«  bo  well  worthy 
of  the  mneiilcratlon  of  thin  aiwtctatloii.  ('hnn|[a»  nro  coniUintty 
miulo  and  iiropoitwl  In  our  exintiniz  Inntltntloiui,  or  now  onon  aiD 
■uKKotM'  wliioh  Aretowrv«  the  puriHWo  of  »  more  rapiil  acou- 
mulntion  ofttnowled^.  I  newl  only  allude  to  tlie  Hlloralions  is  the 
curriciiliini  of  the  ncricnce  sclioolii  in  our  old  unireniliw,  mode 
jiiirtljf  (or  the  purpose  of  fittinR  ihoir  uraduatec  far  (Jie  conduct 
ol  urifiinnl  ri:iioarch,  or  to  the  national  laborntory  proposed  by 
my  pt^oeouor  in  thin  chair  for  corryiiiit  out  n  cortaiit  kind  of 
■cientifio  investleation  wliich  at  preaent  b  loft  undone,  or  in  done 
by  piivate  enlar|iriM.  Kvuti  our  own  aMtociation  hiw  not  eocniied 
the  ovll  ot«  of  tbe  rofonner,  and,  tike  other  InMltutlonti,  it  may  be 
capable  ol  Improvemeat.  IJul  in  ohoMiin^  Uie direction  in  which  a 
ohanfre  iiuy  beet  be  made,  t  think  we  may  Icam  Bomethini;  from 
(he  vrmy  in  whioh  KUuro  improvtu  its  orKaniFin*.  We  ore  tAU([hc 
by  blologiata  UiKt  nalUMl  Mteetion  acta  by  dovetopinR  thoui 
i]untttlM  M'hicheiuibltte«ch*pccle>  bout  to  lurvivc  the  atrueelnfor 
evistenec.  L'iwJom  ornQ*  die  off  or  become  rodini«ni«ty.  Nntiiro 
teaehoa  ni.  thoreforo,  now  a  beoutlful  oomplei:  of  bcin);>,  inuviially 
dependent  on  each,  otlior,  ie  (onned  by  imiiruviu);  i.h<i«t>  |iarta 
which  are  boat  and  tnoet  onefal.  and  letting  the  rtet  take  oare  of 
Itaolf.  But  in  many  of  the  fihangeo  wliicli  nnie  been  made  or  ore 
projioMiil,  the  proMw  of  refdnn  ia  very  different,  I'he  we«ke»l 
point*  arv  wleflcl,  our  atientioN  ia  drawn  to  nouio  fnilure  or  wme- 
thlnc  ill  whicli  we  arc  oiooUod  by  Other  nntionit,  and  attrinpt*  aro 
miule  locDiDU'hat  j>crhn|w  hod  batter  be  left  to  bnoonio  rudimgntAry. 
The  moeeedini;  la  not  objectionable  a*  long  w  the  niiuriahinont 
which  !■  applied  to  develop  the  wekker  or|r»»«  bt  not  Lak«n  from 
tho»  parta  »hlch  we  Rhould  ejiecially  tAko  oire  to  preaervo.  To 
apply  tha*a  refleotiona  to  the  <ju<Htion  with  wliich  we  aro  apecially 
(yit.i-ismed,  I  ahould  like  to  aee  it  more  generally  rocofcniteil  thnt 
olthaiigh  there  ia  no  utrusKle  (or  exialenco  oetweon  diflcrent 
natiobB.  yet  each  nation,  owinff  to  ■  nuiubor  of  cireumitancw, 
jpoeeeeaea  Ita  own  peculiar! tie*,  vhicli  render  it  bntier  tittod  than 
il«  nei)(hbauni  to  do  Mime  pnrtlRulor  part  of  the  work  on  wliioh 
the  pro)[rc«a  of  nclonoo  dspendn.  No  oountry,  tor  Iniitanoe,  baa 
rivalled  Franoe  in  the  domain  of  aocuraia  meatDrement,  with 
whj>h  llii^  name*  of  Ke);nault  and  Ainag.itate  oaeooiated.  and  the 
In  u<riiiitii>nal  Bureau  of  Weishta  und  Meaaurwhaa  itafitlint;  homo 
[n  Pariii,  •  The  beat  work  of  the  (Jetman  nni»ct»itie*  icemi  to  mo 
to  <vniiiit  in  the  following  up  of  *ome  theory  to  ita  loulcal 
ooncluMona  and  aubmtttinK  it  to  the  tat  oEeineriraont-  1  doubt 
whether  tbc  eflbit*  to  trannphuit  tJio  roaAarcli  work  of  (ieriiian 
noivorNtioa  Into  till*  country  wkit  pro'ie  i.ucce>*ful,  Itoee  it  not 
•eem  wellio  let  enchuountry  tnkii  that  hhacoof  work  for  whioji  the 
nntoml  growth  of  itn  chunM'lor  und  lie  uilurjitioiinl  «ntnbli»hment 
beat  ada|it  it!  Ih  it  wise  to  remedy  Kitnu  weak  jioint.  to  till  up 
undoubted  Kap*.  if  the  ooil  tlint  liUa  the  fiapn  Una  to  bo  tokcD  from 
thu  hille  nnd  etenvtiona  which  rise  above  the  lurroundinK  level ! 

Aa  far  aa  the  work  of  this  KCtion  ia  concerned,  the  alrongeat 
domain  of  tbia  country  boa  been  thnt  of  mathematical  phynloh 
But  it  ii  eot  to  tbia  that  I  wjah  «|i«ciiilty  to  refer.  LooL  at  the 
work  done  In  f]r«nt  Hritain  during  the  laat  two  oenturiea ;  the 
work  not  only  in  pliyaicti,  but  in  n»tronoiny,  chemialry,  biotoey. 
Ia  it  not  true  that  tlie  one  diHtiiictire  feature  which  aeparatea  tliia 
from  all  other  countriei  in  the  world  ia  the  prominent  iiart  played 
by  the  eoicDlilic  amateur,  and  ii  it  not  aUo  true  that  our  mnthttn 
ayetem  ol  education  tandi  to  doat«qy  the  amateur !  By  amateur, 
r do  not  MceMarily  mean  a  matt  who  ha*  Other  oocapatlona  and 
onlv  take*  np  (denco  in  hi*  Meure  hour*,  but  rather  one  who  liaa 
hiul  noacadetuleal  training,  at  any  rate  tn  that  bmnch  of  knowledco 
which  he  filially  aelecta  ter  undy.  He  liae  |)robably  been  brouftnt 
up  for  aome  profemion  unoonnecteil  with  aounoe.  and  only  b»ina 
hbatodywhen  hiamind  igsulBciently  developed  to  form  an  entirely 
unbiaaHed  opinioit.  We  may.  )i(ii'hn|>e.  best  define  an  ainateor  oa 
OD«  who  tcArna  bia  icionco  ni  lie  want*  it  and  when  bo  wanta  It. 
I  ahonld  call  Faraday  an  anxateur.  Uo  would  haie  boon  lin|iaii- 
■Ible  in  another  nauntry  ;  iierlinpa  he  would  be  Impowible  in  l-hu 
daya  of  the  Science  and  Art  l>apanmeitt.  Otbor  name»  will 
occur  to  you.  the  moet  typical  and  eminent  bein)c  thnt  of  Joule. 
It  la  not  my  pnrpoae  to  diocutw  why  dlallnguiahed  nmntoura  have 
boon  ao  numerous  in  thia  oountry,  but  I  am  anxiout  to  imint  out 
Uiat  we  are  in  danger  of  loalng  one  groat  nnd  neccauiy  factor  in 
the  orifjination  of  acientiflc  idooa. 

One  of  tlic  diatinctivo  feature*  of  an  amateur  la  tlilt,  that  he 
earrica  not  the  weight  of  theorlea,  often  not  Ihe  walght  of  know- 
ledne,  and.  If  1  am  right,  there  i«  a  diatlnot  advanl^^  In  having 

*  Mach  of  the  good  work  done  by  thia  bureau  lanoinii  unknown, 
owing  to  the  miaorly  way  m  which  their  publicationaareoiioulalod. 
No  copioa  are  auppllnd  even  to  the  univorBlty  llbrarlea.  The  ex- 
pUnallon,  ot  oourae,  1*  "  wantof  fund*."  In  ouior  word*,  Rnglntid, 
FraDce,  and  <I«rtnany,  toKetber  with  other  nations,  unite  to  do  a 
oertAln  kind  of  work,  but  cannot  ntTord  to  dUlribute  u  few  copied 
of  lJi«  uablioation  to  the  public  fur  wboee  bonelit  the  work  ia 
and«naken. 


ono  aectlon  of  Mlentific  men  beginning  tbeir  work  untnunmelltd 
by  iiieconoeiTod  notions,  which  a  syelematic  training  In  tcience 
I!  lioiinil  tu  Intilll.  Whiilevcr  i>  tit ught  in  early  ajje  inukt  necee- 
Mirily  1k<  laujflit  in  n  more  or  Ifwi  dn^^iulic  manner,  and.  In 
whatever  way  it  i«  tAU[;ht,  eipeiience  tihowp  that  it  ia  nearly 
alwaya  tecuitcd  in  a  dogmatic  xpiril.  It  Heeiiui  imjiortnnt.  tliore- 
(ore,  to  confine  the  eurly  training  to  Ihoae  aubjecta  in  which 
pmconccivcd  notlona  are  conaidcied  on  advanlage.  It  i>  to  me  an 
nneonjcenlal  taak  to  aonnd  a  note  of  warning  to  our  old  unlrereltlea, 
(or  the  chief  dlfflcultlea  In  which  they  are  ]>lai!od  at  preaent  are 
duo  to  the  fact  that  they  have  ^Ivoit  way  loo  tnuoh  to  outaide 
Ndvlcei  but  I  cannot  help  eipreaeing  a  etrong  conriotion  that 
their  hitfhly  Kpucialuied  entrance  examinations  areaeurae  to  all 
sound  Hcnooleduealion.  and  will  prove  a  Mill  more  fata  I  cunwtowhat 
ooncerna  us  moat  neiuly,  the  progreaa  of  aoicntilic  knouledge.  If 
school  examinations  could  bo  more  general,  if  sdontilic  theories  could 
only  be  tanght  at  an  ajce  when  a  man  Is  able  to  form  an  independent 
Judnitnent,  then  might  be  nemo  hojw  of  retaining  that  originality 
of  rneaa  whioh  baa  been  a  disUnetli'e  feature  of  thia  country,  and 
enabled  our  amaleurv  to  hold  a  prominent  poeition  in  the  hiatory 
ol  aoieooe.  At  prevent  a  knowledge  of  wtientilio  theorlea  aecms  to 
me  to  kilt  all  knowledge  of  vcientilic  faola-  It  ia  by  no  moan* 
ti-ue  that  a  complete  knowledge  of  eierytbing  thai  boa  a  beorlnir 
on  B  particular  subject  is  alway*  nccntarf  to  socecw  in  an  orlL-inal 
iniestjgatien.  In  many  coso  ■ucli  knowledge  ia  ewenttal,  in 
OthersTcUa  blndrnnre.  Ihllerent  ty|)eeot  ineitlnellM  todifforeut 
typoe  of  r«M«rcli.  anil  it  m  uoII  to  preeen*  the  dual  etruggle.  The 
engine  which  works  odt  Ihegtuat  problem  of  Katiiro  may  be  likened 
ton  th«rmu-dynamio  machine.  The  amateur  supptieetheateam  and 
the  univemitiea  supply  the  cold  watrr :  the  former,  boiling  over  often 
with  ill.uonBidered  and  fanciful  idoit.  do«<  not  like  the  icy  douche, 
and  the  profoaalonal  acientiat  does  not  like  the  latent  heat  of 
the  condensinv  steam,  but  nei'ertheleo*  the  hatter  the  steam 
and  the  coloer  the  water  the  belter  work*  the  machine, 
Hnmetlmea  It  happen*  that  bolter  and  cooler  ace  boiti  ooniaiued  in 
the  tame  brain,  and  each  country  eaii  boaet  of  a  tew  such  in  a 
oenlury,  but  moet  of  ua  have  to  remain  satisfied  with  forming 
only  an  inoomplet«  part  r-t  the  engine  of  reanorch.  But  wliile  it 
U  necoaaary  to  teeojpilae  the  great  work  done  by  the  unprotoaslonnl 
aclontisls,  it  seems  not  untimely  to  draw  Uiclr  attention  to  the 
damage  done  to  thtimseh'ca  If  they  overstep  their  legitimate  boun- 
daries, and  e*[ieolally  II  they  Miek  popular  auj>poit  for  their 
tbeorie*.  which  have  not  rooeh'ed  the  •p|>roiral  of  those  who  are 
compelunt  to  judge.  AnHp)ieal  from  Alexander  sober  to  Alexander 
<lrunk  will  not  prove  xiictemfut  in  the  end.  Tlie  gradnal  dia. 
appearance  of  the  lunatecir  may  be  a  neceieary  oonaoquenoo  of  oar 
increoaed  eduiwtionul  focilicioa,  and  we  must  MXiuir*  whether  any 
marked  udvantagoa  are  offered  to  ua  in  rjchange.  Tlicrs  li  on* 
direction  in  wldch  it  would  aoem  at  Ural  alKht.  at  any  rate,  thai 
a  proper  courao  of  study  nould  do  miioli  to  lacllitate  tlie  progreaa 
of  niauarch. 

On  another  occaslnn  I  pointed  out  that  ta«  iiartles  are  necewaiy 
(or  every  advantu  in  iwlenoe  —the  one  that  mnJtea  it,  and  the  one 
that  bullet  M  In  it.  If  t)ie  dlMOverar  ta  born,  and  oannot  be  made, 
would  it  not  be  powible  at  any  rBt«  to  train  the  judgment  of  our 
student*  so  that  they  may  form  a  sound  olilnion  on  the  new  theories 
and  ideas  which  are  presented  to  them  1  It  ts  too  early  oa  yet  to 
judge  in  how  hi  our  generation  Is  better  In  this  resjioct  than  the 
one  that  haa  gone  before  them,  but  on  cloesr  examination  It  doea 
not  sorm  to  me  to  be  obvious  tliat  any  marked  iinprorement  U 
iMwaible.  Kvery  new  idea  revolutionising  our  opinion*  on  some 
importiLnt  iiileetion  must  neoeuarily  take  time  before  it  takea  a 
proper  holo  on  the  scientific  world,  la  it  not  true  that  anyone 
who  can  At  once  sec  the  full  importance  of  a  new  theory,  and 
accept  it  in  place  ot  the  one  in  which  ho  has  been  brnuglit 
up,  muft  atand  at  a  height  almost  e<|ual  to  that  of  the 
originator !  The  more  startling  and  fresh  the  new  eonotption, 
the  fewer  moet  be  those  who  aro  ready  to  adopt  il^  But  looking 
back  at  the  history  of  science  dnring  the  prteent  eenturv,  is  there 
tnuoh  evidence  that  \!rm\  di«covori(a  have  been  nuriou^ty  delaj'ed 
by  want  of  proiier  appreciation  T  \V«  may  hear  of  ooaes  whore 
important  papen  have  been  rojetiled  by  scienliHc  sociotiea.  and 
occaaionally  a  nun  of  novel  IdeM  may  have  boon  too  much 
neglected  by  his  contemporaries.  I  doubt  wlietlier  sadi  cosoa  of 
apporait  Inj  astlco  can  ever  bo  avoided,  nnd  *lm|>ly  looking  back 
on  the  great  change*  involved  In  matter*  of  primary  Importantw, 
sucli  a*  the  undiilatory  theory  of  light,  the  ctmservation  of  enurgy, 
and  the  second  law  of  Ihenno-dynamiDs,  1  cannot  admit  that 
there  it  inuoh  reaaun  to  be  dimallahed  with  the  rate  at  which  new 
theories  have  been  received.  Tkosu  who  exporiencc  a  tomporat^ 
cbeok,  owing  to  the  fact  that  public  opinion  Is  not  rigio  for  tboir 
tdtns,  are  often  amply  rewarded  after  the  IniKe  of  a  few  year*. 
The  diiAp|H>intmont  which  Joule  moy  havrt  fi>U  daring  the  lime 
his  views  mot  with  advorso  critlclams  from  the  olliciol  world  of 
Boienoewaa  no  doubt  amply  comjiensated  by  the  tiltaaure  with 
which  he  watched  the  aub«ei|uenl  pragrsM  of  reeearon  in  the  new 
duiiiain  which  his  discoveries  have  opened  out.  The  point  'u  not  one 
of  noailemic  interest  only,  tor  the  fear  of  re|irMnog  some  important 
now  discovery  ha*  adotrimental  inducneo  in  another  direction.  The 
judgment  of  the  aclontilic  woild  tcema  to  me  to  bo  lending  too 
much  towards  leniency  to  spjarently  absurd  theories,  because 
tlisro  ia  a  ronioto  rhaiice  liinc  they  may  contain  iwiiie  germ  ot  real 
value  A  new  truth  will  not  be  (ountl  to  sulEsr  ultimately  1^ 
advene  and  even  onretwonable  ciitietstn,  while  bad  Iheoriee  and 
bad  reasoning,  *up|>orIed  by  the  benevolent  neutrality  of  those  to 
whose  judgment  the  scientiao  world  looks  (or  guidance,  are  harm- 
ful In  many  ways.  They  block  tlie  way  to  an  independent  advance 
und  encourage  haaty  and  ill. considered  genetfaUeationa.  The  con- 
clusion I  should  draw  ftom  tiic  considorntions  I  have  placed  bofoio 
yon  nre  tlicae :  I  beUovo  that  a  reasonable  oenMcshIp  exercised  by 
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our  adantlflo  Moioliw  b  good  and  neo«Mary  ;  tLal  thotu)  whose  (uM 
it  i«  to  be  wUed  on  to  exproas  lui  o(>iiiiou  on  icmie  work  or  thnory 
AciuU  do  M  fBftrloMljr  *ooordins  to  tboir  bosL  judemoDt.    Thair 

Slaion  owv  b«  warped  by  projudico,  but  I  think  it  in  better  that 
•y  nhoulfl  incur  Um  riak  of  bclnit  iilllmAtoly  found  to  bo  vioag 
than  that  tboy  nhould  h«lp  la  tho  propAcatloii  of  bad  roai>aniii|;. 
Titar*  U  on*  oiMlcr,  how«v«r,  on  which  ul  opiaione  must  a^reo. 
WorM  thMi  b«d  ihoory  or  lo^  lebnd  oxperimenlal  work.  SbuuUl 
w*  ihon  not  rlKorousljr  jvcMm  aay  inlluonce  or  iDooalive  which 
c■0Ou^^^  tho  boginoer  to  Broid  carcloHoou  and  to  consider 
■laUber  time  nor  trouble  to  Kcurc  •ccuinc)'  7  Thoro  u  no  doubt  to 
my  uind  that  the  proapoct  of  MlmiMlon  to  tlio  Royal  Socbty  hoa 
baon  moat  betioQclal  id  thi*  roapoct,  and  tlint  the  honourablo 
•mUtJon  to  MO  Ma  impor  publislied  in  Ui»  Vrarinv/iinM  of  Lhut 
•oclwy  hae  proaervod  nisny  a  ttudont  from  tho  prematnre  publioa- 
lion  of  unfniahed  work. 

One  of  the  principal  obataolea  to  tho  rapid  diffusion  of  a  now 
idea  lioi  in  tho  difficulty  of  6ndiag  aalloble  oxiiroaaiona  to  convey 
Ita  OMOntial  point  to  otAcr  ubda.  VVorda  may  bate  to  bo  atrainod 
into  a  now  aonao.  and  aclontiiic  oontrovotnUa  conatantly  rMolvo 
thetnaelrw  inlodifforenoori  About  Ihe  maotitn);  of  worda.  On  tho 
olhM  hand,  a  liuppy  nouienulailiiro  hAs  aomotimiM  bwn  mora 
|>oi>»iful  than  rigorous  lo^c  id  allowing  a  new  train  of  thouehc 
to  be  (|uiokly  and  Kenemily  aocopLod.  A  good  example  k  furnianed 
by  tbe  biatory  oT  tho  acionce  of  oner^.  Tho  prmoiplo  of  the 
conaerTatioii  of  enerxy  haa  muloubtelly  gained  a  moro  n^dd 
«lkd  notiorBJ  aooejilADco  than  it  would  otTierwiae  hnvo  had  by 
lb*  iBtroductlon  at  tbo  word  potential  eneiyy.  A  irrmi  tlieorem, 
which  la  il4*lf  M«in*  lo  me  to  be  an  intricnto  one,  baa  been 
atuapliftwJ  by  calling  aomelbing  energy  which,  in  tho  nr«l  plaoo, 
ia  ooly  n  dM!oi«aoy  of  kinelia  energy.  The  only  looord  I  con 
lind  on  the  hiatory  o'  the  oKprcwioo  u  gJi-on  in  T&it's  "  Thernio- 
dyaatDioi,"  wherein  tho  tono  irtatical  onergy  ia  nacribed  lo  Lord 
K«l*1n,  uid  that  oJ  potential  ooorgy  to  Ronklno.  It  woald  be  of 
liit«raat  to  have  a  Bioro  dotallad  ocoount  on  tho  oilijlii  of  nn 
OKiMvaalon  which  baa  uadoublodly  hod  a  loarkod  iiiirueitcn  not 
only  on  tlia  phyaiaa,  but  aUo  on  tho  metaphytioa  of  our  time. 
But  while  fully  roeogniiiing  the  very  great  advnntAgo  we  have 
derived  froni  Uiiat«itn"jiot«ntialoncrgv,"«roouKlitnot,ntthewme 
lime,  to  Umo  night  of  the  foot  that  it  JaipIioaaomotlilQ|[  luoro  tban  eon 
bo  aaid  to  be  proied-  It  ia  oaay  to  ovontop  tho  logitkmato  use  ol  the 
word.  Thua,  whoa  Prof.  Lodso*  atlenipta  topro^e  tliatnction  at  a 
diataBoe  b  nob  oonalaiont  witA  the  doctrine  of  energy,  he  caniiol, 
fa  IB/  opinion,  juulfy  hia  opinion  excopt  by  aataming  that  ull 
tnurgy  ia  ultinaMy  kinetic.  That  ia  a  puLusible  but  by  no  mvniis 
•  neoeanry  tlieorjr.  EfTorta  bav«  been  nuido  lo  look  on  energy  as 
on  aoiiMtlung  whwh  c«n  bo  labelled  and  idontiHod  through  ita 
varlona  tranafontuitioiui  Tbua  wo  may  fool  a  certain  bit  of  energy 
mdlotinf;  from  a  ooal  fire,  and  II  our  knawl«d|M)  waa  complete  we 
oaght  to  be  i^Ie  to  Ax  the  time  at  which  tnat  identical  bit  of 
onorgy  left  th*  nn  and  ftrrivwd  on  thu  xurfaco  of  the  earth,  Dotting 
up  A  chemical  aotion  in  the  loavm  of  the  plant  from  which  the 
ooal  hna  been  derived.  U  we  push  thia  view  to  a  logicnJ  condu- 
akin,  it  aoema  to  me  tliat  wo  mnat  linally  arrive  at  an  atomic  con- 
e*|ition  of  onerfQT  whieb  aomo  may  oonaidor  on  abauidity.  Lot, 
for  inatonoe,  a  number  of  artlcloa,  P|,  P„  etc.,  in  aucoOMiion, 
atfike  anolber  particle,  Q.  How  can  wo  in  tho  tnuialntory  energy 
of  the  latUc  identify  the  jart*  which  I'l,  H,,  olo.,  have 
oonttihutod  •  AooonunK  to  I'rof.  Lodge'"  viuw,  we  ehould 
lie  able  to  do  ao,  for  it  the  particle.  >}.  in  it*  lurn  give*  up 
Ita  encrifv  t«  otJiara — iky.  It,,  Rj.  Itj,  etc.  wc  ought  to  Ira  nblo  to 
aay  whether  tlte  Bsefgy  of  1*,  hna  uliitnnto  gone  inUi  K,  oi  into  FL. 
or  la  dirlilod  botwoan  thorn.  It  ia  only  lay  Imaglnljig  tliul  uii 
energy  b  made  np  oil  a  finite  number  of  btla,  wbton  paas  from  one 
body  to  another,  Uwt  we  can  defend  the  idM  ol  oon^ering  «norgy 
•a  being  eap«ble  at  betnK  "labelled." 

Id  (no  exiireaeiont  we  adopt  to  deeofibe  phynioid  uhenomenn  we 
nMOMurtly  Wvor  between  t«-a  eitroiucs.  Wo  cither  liuvc  tochoow 
»  word  Witioh  inpiie*  norc  thiui  ire  can  pro\  e.  or  Wo  have  lo  Uio 
vane  and  general  toma  which  hidi:  tho  caaonlial  point,  inatoad  of 
hftnitlng  It  out.  Tho  hbtory  of  alectriOki  tbeoriea  fumUhoa  a 
feed  eiaiiiplc  The  umia  uoiitlve  and  negative  eleotHolty  com- 
nUted  ua  losonetblng  definite :  we  could  reckon  alrant  iiuantitloa 
ol  ateauMly,  and  fom  aomo  dolinite  notion  of  eleotrioal  ourmitx 
M  n  notion  of  the  two  kind*  of  electricity  in  oppoaito  dirvctiona. 
Now  w«  b«T*  chMged  all  that:  wo  apodc  of^ electric  displnco 
nlMtO,  but  aabpiard  oursolvea  by  aaylng  that  a  -llplncomcnt 
only  BWana  a  vector  tjuantity,  and  not  necoaearlly  an  ai;tiial  dia- 
plaoeinent.  We  apeak  of  llnw  and  tubes  of  force  not  only  na  a 
help  to  rooliae  nor*  clearly  certain  analytjoal  raaulw,  but  aa 
lapiying  a  phy#ioal  theory  to  which,  at  the  aanie  line,  we  do  not 
wiah  to  oonuDic  oarael'ea.  1  do  not  fiod  any  fault  with  this,  for  it 
it  n  ptrloolly  legitiooato and  necesHtry  procoM  to  atato  the  known 
eoaneotion  between  pbyucnl  phooomona  in  aomo  form  whicli 
IfUUodaoo*  Ibo  ■roalleat  numbot  of  oMumptioni.  Rut  tlie  great 
■{UMtioH,  "  What  ia  electricity  ?  "  ia  not  touched  by  thote  goneml 
oe>afcl«iation».  The  brilliant  auoceu  wiili  which  JlavweU's 
tnvMigatlona  have  been  orawned  ia  apt  to  make  ua  overrate  tho 
lirogrwM  naade  in  tbe  aotntion  of  tVat  qwoation.  Maxwell 
aad  kia  loUowera  have  proved  tho  iniuartant  fact  that  onlicol 
mmI  eleeitioa)  oMiona  an  tran*milto>l  tliroudli  the  aame  medium. 
We  nay  bo  awd  lo  hara  arrlvad  la  the  aublect  of  eleetricily  nt  tlio 
Maffo  In  wliK-h  opttoa  wae  placed  before  Young  and  Freenoi  hit 
on  tbe  Idea  ei  traaavoree  vibratlona,  but  theso  it  no  theory  of 
.  aladriclljr  In  tbe  aanae  in  wbioh  thero  ia  oa  elnatic  solid  theory  of 
Ufht.     If  the  tannalecIricoldiapliMeinenlvaa  token  in  ita  literal 


.    It   wontd  nana  thai  thu  clootric  earront  conaiata  of  tho 
nMioa  ef  the  etbor  through  tho  coodnetor.    Thia  ia  a  pUuaiblo 
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hypotlictda,  iind  one  reapooting  which  wo  may  obtain  oxtierintati 
uvldenMi  The  cxperimonW  of  Bayleigh  and  otbera  have  tmm  , 
that  the  t«locity  of  light  lo  an  olootrolyto  throoi^h  which  an 
electric  current  U  uatsing,  is,  within  experimental  Utnite,  tlie  nm* 
wiib  and  agninst  the  cummt.  Tliis  reault  sliowe  that  U  an  alac- 
trbol  currant  meane  a  motion  of  Ihe  etbor  th«  ndooitj  ol  the 
inodtum  cannot  excoad  10  motroa  a  »eoond  fof  a  cwnaat 
denalty  of  one  ampero  per  aquarv  centimatro.  Thia,  dm, 
U  the  upjwr  limit  for  n  jiuiiaiblu  \-olooicy  of  ibo  medium-  Qui 
we  lind  a  loucc  limit?  The  anawer  to  tbot  quaalion  depaod* 
on  the  inlerprotation  of  a  woU-known  osporimotit  of  FinanX 
who  found  that  the  apoed  «f  light  la  incroaaed  it  ii 
travels  through  walor  wbioh  movaa  In  tlio  aonu)  diroottoD  m  tfaa 
light.  If  thia  eiporiinent  impliea  that  thu  wator  canio*  the  etbn 
with  it.  Aiid  if  a  motion  of  the  ether  nietuis  an  oleotrio  curront,  «a 
ahould  baled  to  the  oonclusion  that  a  current  of  wal«r  iboaU 
deflect  It  magnet  in  tti  neighbourhood.  Ancocperinent  madata 
thul  effect  would  almost  certainly  give  a  nofpttive  reantt,  ant 
(vould  give  us  a  lower  limit  for  th«  velocity  of  tho  moditun  eon*' 
nuinclini;  to  a  givon  current.  Such  an  exp^rimoat,  tofcatfaer  atih 
liiAtof  Itaylulgh.  would  probably  iluipoac  of  lh«  tli«ory 
electric  cui  runt  i><  ilii(<  to  a  IranshUory  tvlocity  of  tJ>0  moutu 
would  bo  uu  iinjKirtaiitKicp.  and  it  would  bo  worth  wbila  tol 
at  a  tinal  setltoiucnt  of  the  (|aoation.*  Tlio  wbolo  queatioo 
relaliuii  bctwuon  the  motion  of  niattor  and  motion  of  the  n 
wa  villi!  one,  und  wo  sliall  probably  not  make  any  aoriouaadi' 
until  rV[>cr)niont  hna  found  a  new  ojienlng.  But  wo  muMcipael 
many  uogAtito  roaulte  beforaaomucluo  ianiaooverod.  Nomnaa 
attach  much  inijiortaTico  lo  n«gatii«  rwuica  unloaa  tliey  arc  a«da 
tnr  fomoonu  iu  whom  care  and  judgment  w«  place  full  nillMW, 
We  should  all  the  more,  tberefore,  rooogniae  the  oourage  and  p« 
aaverance  of  tliotc  who  spend  tboir  valuablo  tinto  In  sucb  int^Mi 
gatioiiH  OH  I'lof.  Lodge  hoa  rooontly  undortakon.  That  iilliiialali 
some  roUtion  will  bo  found  batween  moving  'roatt«r  mkI  alaeiiW 
action  thoro  it  no  rcoaonablo  doubt. 

On«  of  t1i(i  moat  hopeful  openinga  for  new  inveatigattaM  ka> 
Always  boon  found  in  the  punauing  tf  a  theory  to  ita  loKiM/  an 
chiMUim,  and  there  is  one  reiult  of  tbe  eioctrotDBfCiMtlellawi' 
light,  which  hu  not,  in  myopiolon,  recoirod  tho  aluire  of  aUntn 
which  it  doservos  When  aound  paaaca  thraut;ti  air  it  la  p<^ 
gBt«d  more  qiiicklv  with  tho  wind  tlian  agaiimt  il.  andwtHf 
oiuily  find  tho  rolocily  reluliva  to  the  earUi  by  oo<nbiHta|  In 
ordinary  aound  velocity  wirli  the  velocity  of  the  wind.  SkAAj, 
when  Any  wacaa  pam  through  a  medium  movinf;  wltb  wMfwa 
velocity,  tbe  uai-es  being  due  to  internal  atraaaea  la  !>■ 
medium,  we  mny  treat  of  tho  velocity  of  iho  a-avaa  iadtpn 
dently  of  that  of  tho  modiu-u,  and  aay  that  tlio  vat-e  >mMT 
in  the  diicctioii  ol  motion  of  tho  madluiii,  nnd  relative  to  • 
filed  botly,  is  tlio  aiim  of  the  wave  velocity  colculatod  oa  tia 
eupiioaitinn  that  the  mudium  in  at  I'Unt  and  the  ralodtiaf  li* 
medium.  l*n>(.  J,  J.  Tliomaoo.t  apulying  MaiwcU'a  etjuatww,  tai 
arrived  at  a  different  reoult  for  eMctrotoagtietlc  wavn^  aad  k* 
come  to  the  conclusion  that  in  order  to  got  the  voloeotf  ot  H|M 
along  a  atrenm  of  flowing  water  we  have  to  odd  to  tbe  valotHf  ' 
light  only  half  tho  vclncTty  of  water.  The  followinK  imiiaiilwilin 
■uggoat  thomaohcB  to  nio  with  rw|>aet  to  tbia  roanlt.  MuwriTi 
theory  la  founded  on  certain  obaerved  effecta,  wtiicli  all  ilii|aiiBl  m 
tho  rolatlio  motion  of  inatl«i.  A  rrmill  anch  aa  the  one  rainwl 
to  iiiipliaa  octiouH  dependin)(  on  abwalulo  moUmt,  atid  aifn*' 
therefore  to  point  to  ■oniothiDg  which  luw  boon  intradutwl  ■•>• 
the  e<iuationa  for  which  them  [a  no  exporinmlol  cvideooa.  TW 
only  jksaumptlon  cloorly  |iut  down  by  Maxwell  is  Uuu  abalaa 
magnetic  actions  aro  uanamlttod  ihrauKh  the  nioillun,  Mrf  • 
is  iio*«ibIo  that  ilmt  awumpUon  neceaaaiily  canrMa  VM 
J.  J.  Thomson 'a  rceult  with  it.  If  a  careful  oianinolin  •< 
tho  subject  shouM  ihuw  that  (bin  is  the  oaao,  we  are  LiualM 
face  to  face  with  n  norious  difficulty.  It  ia  aald.  wiili  Jwnn 
to  be  one  of  the  groat  odvantogoa  of  Uaswoira  tfaoary  that  • 
doon  awny  with  action  at  a  dlatanco ;  but  what  do  we  gain  U  «t 
replace  action  at  a  dbttanco  by  anmetbing  Infinttuly  mora  iUA>^ 
toconcoive—iiAniely,  inMrnal  alroana  of  a  loediaDi  dofaadlag  * 
tho  velocity  of  tho  medium  through  a|iaoe  7  [  can  only  m»  aw 
loophole  tlirough  whieh  to  eaCAjie  -nninuly,  tliut  MaxweU^  nadloa 
iaiioi  homof^nuou),  but  conaiata  of  two  parts,  and  that  if  wawnt 
ol  the  modiniti  a.^  moving,  we  moan  tho  motion  of  amm  ol  lW 
juuts  Tolntiic  to  the  Other. 

U'hilo  no  mil)  hojic  lo  oblalii  Imporlant  raaatt*  from  aa  laivA 
gntion  of  the  iclntion  between  what  we  oall  oiooirtoity  aad  tb 
modium,  wo  iiiiint  not  lo«e  aight  ot  anotliaa  avooue— nain^,  it* 
relation  botwn^n  electricity  and  chetuioai  cSTecta.  Tbo  paaa^  ' 
electricity  through  giuiee  pfeacnta  us  with  a  coR>pU(sl«3|a9kn 
lo  whieli  0  niimbur  of  phy^iala  have  giien  tholr  nttantioa  ol  llt> 
yoars.  There  neonu  no  roiuonablo  douM  that  alectaieltv  bap 
la  conveyed  by  tho  diffusion  ol  partiolea  oont^yins  hign  efennnk. 
probably  idonticaJ  with  Ihoaa  carried  by  the  aleeuolytlo  it«.  w 
(act  that  this  conioctloii  la  a  urocen  of  difloaioat  with  ornvn* 
lively  nmsll  velocity  ia  ahown  by  tba  uperimental  rrvilt  thai  it* 
path  of  the  dirohort.'e  ia  affected  by  any  bodily  motion  ol  iha  !■ 
which  conveys  Ihe  current.  Even  Ibo  conrectioa  ciurvnla  do*  ■• 
the  heal  piodncod  by  tho  dischaigc  itself  ar«  aMAoUnt  to  4«il^ 

*  Fironn's  reeult  niusl  either  be  due  to  iba  tnoiian  ol  aunr 
through  thd  medium  or  to  ihe  (act  that  moving  tnntte*  rwnioa  Ii* 
ether  with  it.  If  It  i«  due  ta  the  former  coubp.  and  niaiiat  il* 
not  oarry  the«thurwitliit,may  wanotoonaidor  ihat,  inaitsr^ar 
through  the  ether,  that  i*  a  relative  motioa  of  nuutcr  and  at**. 
must  produce  effects  etiwol  and  opposlla  ba  tlaoae  ol  etbar  wnM 
through  mattM  ?  In  Uint  <wm  the  reoMMlng  in  lkoit'i<>~^ 
mitlati^  iH'ifitti'it',  hold  goui.1. 
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Che  luminal)*  oolumn  wliloh  math*  Iho  poaNigG  o(  ^llo  cumnt. 
Tho  nsocC  imzxliiit;  fuel,  howevar,  eonneclM  hIUi  U>e  dj*- 
chuge  id  oloct rioily  througb  kium  consists  in  Ibe  absence 
ol  Kymmebry  al  die  [xMitivu  aaiT  nenlive  pole*.  Then  musi 
b«  aomo  dinenoco  botvwn  a  po*itiT«lv  and  Qegotirelgr  ob*rg«d 
fttom  wbjch  aooiiu  of  tundnm«ml«l  tmporUnoo  in  Ibe  rdn> 
tton  boCWMn  malMr  And  what  w«  call  olMtridty.  A  dl*i- 
auwlon  of  Uis  vuiou*  phenomena  »kt*iidtii(t  Ibn  dlicliiu^ 
of  cUotrioitv  ibroutjh  {joM*  MUna  to  me  to  point  Id  a  ooii- 
olu*Ion  ithicli  tn>>-  iKuuiblr  |irov«  a  tMp  in  tho  riglit  direction, 
A  surface  of  •epnraijon  Mlnreon  bodies  baring  aiff«rant  ooH' 
duotiviliM  becomOB  electrified  by  tha  paMiffe  of  a  curreat.  while 
at  the  iiarfnM  bflwMa  two  chaalcalTy  dlMinet  bodiea  ire  Iiare, 
acI^o^diag  to  Hrirnbollf.  n  ehMb  cov«r«)  at  the  two  aldoawlth 
opiwslur  »l«clriuitie«,  Tlio«eeurtao«elacitriHoatlonii  an)  not  Merely 
Imaging  kyen  inivnlod  to  ratiBfy  mnthematioal  eurfaoe  condi- 
tion*. 'thVT  can  be  proved  to  b«  realitiw-  Thus,  wheu  one 
riectrolyUHoKta on  another.  the>^iliaraM*t«nce>b«ii((di0mnt, 
we  often  obaoTiv  aacondary  chemical  oflocta  doe  to  the  aecjon  of 
the  ioni  wlilch  cnrry  tho  miifaoa  cloclrlflcatlon,  If  the  paMa([«  of 
olocti-iclty  front  the  Holitl  to  tlie  gi*  InvolvM  aome  worh  don«,  vre 
inuat  ek|«ct  a  double  sheet  of  eleotrioity  at  tho  boundarr,  tho  ((a* 
In  contact  with  the  (>alho(t«  beciHiiiii);  pottitirety,  and  that  in 
oontAol  with  the  anode  tiiH[at4*elj,  elecuified.  A  priori  we  csn 
form  no  idea  bow  a  layer  ofgm*,  the  atoma  of  whiob  oury  charftc^ 
will  behave.  Tlie  ordinary  iiroof  that  all  elaotriScation  man  bo 
oon&iod  to  tbo  eutUoe  linplU*  ibal  all  forota  act  aoooidiiiff  ta  Uie 
Uw  of  tho  tnv«r«e  Mioar*,  but  whoro  wo  have  alao  to  conrider 
molecular  loroati  I  Me  no  rewon  why  the  eleotriUcation  at  a  anr- 
faco  luay  not  *Lretah  acroar  n  Inyur  having  a  tbi^knew  ooniparablv 
wttii  tlie  moan  free  path  of  die  molecule.  It  ia  here  that  Ihorc 
•Mm*  to  be  the  fuudamonlal  diSerence  between  poaitivo  anil 
Mgative  eJeetticity.  A  □o^nlivc  electrification  of  tho  Kan,  like 
that  of  a  Kolid  or  a  luiatd.  wonu  alway«  confined  to  the  anrfaoa, 
and  no  one  lia«  ovor  ebiervod  a  TOlutne  electrification  of  noeatlve 
elcctrlclly.  Tlie  caw  I*  difTereet  (or  tlie  povitively  elootrifiea  part 
of  tho  ira*.  W  herever  from  other  connideratioiiH  wo  (hould  expect  a 
INMilisely  elecEritied  eurfaoe  iheet,  we  always  |^  a  Inyor  of^linite 
thioknfes.  The  rendtimpliM  a  different  law  of  iranactbotwectt  jMai- 
lively  and  negatively  olcctiilicd  ion*,  but  I  lee  no  Inherent  Improbn- 
biliCy  in  this.  That  the  c«thodo  let  into  a  (tan  ia  aurrouoded  by  a 
poriuvely  «lootrlfled  layer  of  finite  thlcknaw  ext«ndin|;  ontwnrdti 
moat  be  ooai>idered  «•  an  aalabliabed  fact,  aod  eeveral  of  the  charoc' 
teri*tic  fewtuced  of  Ibe  diachan^  are  explained  by  it.  The  larcr 
fall  of  jjalentiul  at  the  Cathode  oan  also  be  ciplainod  on  tlie 
view  which  1  have  put  forward,  for  in  order  to  Iti-ep  n[)  tho 
disoharee  there  must  be  a  nufliciont  normal  force  at  the  iiirlfteu, 
aod  if  thla  force  i*  not  coaliood  to  the  aurface.  but  nocosaanly 
■tre(«hoa  acroae  a  iinite  layer,  the  (all  of  potential  most  be 
multiplied  a  ^rent  number  of  limea.  Similarly  (ioldiitein  has 
shown  tJiat  Moie  ol  the  phenomena  of  the  cathode  are  obt«rve<t 
I  at  eiery  place  at  whicb  Iha  poaitire  current  Hows  from  a  wide  In 
a  iiairow  pari  of  a  column  of  gu.  At  such  plncos  wo  should 
export  a    posilivc   snrlace  electrification,   and   here,   airaln,  the 

Rihole  np|ioannce  lends  to  show  tliat  we  are  dealing  witli  a  poel- 
Ivu   veliinie   electrification.     No   oorreepotidln^   phenomena  are 
ibservoil  when  the  current  |ia«ea*  from  the  narrow  to  the  wide 
Wk     Tbe  fact  that    in    all   caaes   experimented   ujxni    poeitjve 
olunie  elect nlicntionn  ore  obaerred,  but  never  irimtliu  negaUve 
tet>triliaatioiM.  is  surely  of  siitnifiGanceL 
Moinn  of  tlic  reaull*  ranrntly  brought  to  llf[hl  by  lni«stiKaUon> 
in  the  diicbar)[e  itt  cl<^nr-ity  have  Tnl«nistinK  cosinical  appllcu- 
'dtu.     TIius  il  i*  found  tliiil  aucli  a  dlscbnixe  throuKb  any  [lart  <if 
I'cMol  lyiiitakiiinK  ii  vu-  cimvorlJi  die  whole  ga*  intu  h  <ionductor,  * 
lie  disM^^intion  whil^h  we  imaKine  to  take  phee  in  a  lii|iiiil  befiiru 
ictrulvtlc  oondut^tioii  take*  jplaoe  must  be  artificially  pitxtuced  in 
gae  by  the  diaobar^  it«eR.     Wo  may  imitate  in  gaaea  whicb 
have  tho*  been  rendered    conilucCivo  mnny  of    tbe  phenomena 
~  'tberte  reatriebed  to  ticjuidn;  Lhas  I  bo|>c  (o  brins  lo  the  notice  of 
lis  meetitw  coses  of  (irimary  nml  semiidary  cpIIs  in  which  the 
wtfolyte  hi  a  gUL     Tliore  are  other  wuys  in  wkicli  a  tl»*  cAn  br 
t  into  that  MinsllLvo  atal«  In  which  wo  may  treat  It  an  a  con- 
ictor,  and   we  have  every  reoMu   to  ■•up[>o«o   Chat   the   upiwr 
j[ion*    of  oni  atmoephere  are  in    thix    Hlace.      The  principal 
n  of  the  daily   vartalion  of   the   miicncitic   iiFedlu    is  due  to 
luea  lyinit  outsido  the  surface  of  tbe  cardi,  and  is  in  all  prO' 
>bility  only    an    eleciromogiielic    olTcct    due    lo    that    bodily 
tfon    in  OUT  atlnosjihKrc  which   shows  itrnlf    m    the    diurnal 
.Hfioa  of  tho  barometer.      A   favourite  Idea  of    the   late  l*raf. 
four  ^leu-art  will  thus  probably  bo  oonlirmod.    Tho  dlfterenoe 
tho  diurnal  range  between  times  of  niasimum  and  time*  of 
ittiimuin  Klin  *|iola   ia  acoouoteil  for  by  the  Inct  that  the  atmo- 
irc  ia  a  better  conductor  at  timee  of  maximum  sun^apot*.    Tho 
ion  of  sunspots  ntises  a  iioint  not  alto^ther  new  to  till* 
ion.     Careful  observations  of  celestial  phenomena  may  sugi^l 
H>  the  M^uljon  of  many  mystciios  which  ore  now  puuling  u>. 
naider.  for  inatance.  how  Inn^c  It  woulil   have  taken  to  jirove  tbe 
ItCTfol   piMiiorty   of  li'nti iciitioiial   attraodon   If  tho  record    nf 
lanotary  inolion  had  nut  fiiiio  to  tbe  philosopher'e  helpi.     Anil 
irely  tbe  most  cnHual  obrerviition  of  ooemioat  effect*  teechea  uk 
iw  laiM-b  we  have  ret  to  loam. 

Tile  stalcMient  of  a  probloni  occasionally  helpa  to  olear  it  ap, 
.1  I  nuj  bo  allowed,  iheiofore,  lo  put  before  yen  some  igueitians. 

■vluti'iii  iif  ubicli  Kxmis  not  beyond  the  roach  of  our  jionora. 
I,   ia  every  lariio  ratatlni;   mou  u   monnct  7     If  it  is,  thcsnn 
be  a  powerful   inaKnot.    Tho  nomols'  tails,  which  ecllpae 

[ *  An  exuorimcnl  by  llittorf  <  tl'inl.  .^nn..  viL,  |i    SUl  soiuccalod 

Jke  probability  of  this  luct,  which  was  pimed  indepomlontly  by 

Arrnienlu*  and  layaelf. 


obnerTatione  »how  atnttrhin^  out  from  our  sun  in  all  direodona, 
piobiiblv  c(iii>l>t  of  Hcetrlc  (Ui'clia'ee*.  The  efleci  nf  n  magnet  on 
the  ilischaice  ix  known,  iind  careful  inveatigatione of  tbe  HUnamer* 
of  tbe  solnr  corona  ought  to  give  an  anawer  to  the  ijuestion  which 
1  have  put.* 

2  In  there  sulEcient  motl&r  in  interiilanetary  apace  to  make  it 
a  conductor  of  oleclrirlty !  I  bolieio  the  evidence  lo  ho  in  favour 
of  diat  view.  But  the  conductivity  can  only  be  rmnll.  for  other. 
wJMr  the  earth  would  gradually  aet  ileelf  to  r«rolT»  about  ite 
magnetic  pole.  Suppose  the  electric  rMletaneo  of  inlerplanetai^ 
■pace  to  be  so  irreat  that  no  appreciable  ohange  in  the  earth's  axia 
of  rotation  could  have  taken  place  within  historical  timex.  is  it  not 
possible  that  tho  currents  Induced  in  planetary  space  by  tho 
mrth's  rnvnliitlon  may,  by  their  eleetroenagnotlo  action,  cause  tho 
aociilar  variation  of  terteelrial  magnetism  T  There  Mem*  to  me  to 
be  h«««  a  definite  uueetion  ea{>Kbl«  of  a  deftnitd  aiuwer,  and  as  far 
aa  I  con  judre  without  a  atrict  mathematioal  investigation  the 
answer  is  in  the  affirmative. 

3.  ^Vhat  is  a  san.apotT  It  is,  I  bolleTe.  gpnerally  assumed  that  , 
it  is  anatoKona  to  one  of  our  cjdonos  Tho  Keneral  appearance  of 
a  aun-epoT  dcw  not  ahow  any  marked  creionlc  motion,  tbough 
what  we  tee  is  really  determined  by  the  atstributlon  ol  l«mT<ora. 
ture  and  not  by  the  linee  ol  )low,  Itut  a  numlier  of  ovclonua 
olostertne  together  like  the  sun<B{iotii  in  a  group  should  moiv 
round  each  other  in  a  definite  way,  and  it  teems  to  me  that  tho 
close  etndy  of  the  relative  positions  of  a  group  of  spots  sboDld  give 
docUivo  evidence  (oi  or  against  tbo  cyclone  tlioory. 

4  If  the  afiot  I*  not  due  lo  cyclonic  motion.  Is  It  not  iKNvlblo 
that  electric  disebargea  totting  oat  from  the  fun,  nnrl  accelerating 
artilklally  evaporation  at  the  ann's  aurface,  might  cool  those  |iarte 
from  which  the  discharge  atarta,  and  thus  produce  a  sunstiot! 
The  effects  of  electric  disehargee  on  mailers  of  solar  physios  have 
alr&ulv  boon  dlscossed  by  Dr.  ttaggins. 

£.  May  not  tho  oertediclty  of^san.apolo,  and  Uie  connection 
between  two  *uoh  dMmilar  fibonomena  as  siiota  on  the  ami  and 
magnetic  diiturbuioet  on  the  iiarih,  be  due  to  a  periodloally 
recerring  increase  in  the  electric  cunduotivity  of  the  part*  of  spare 
surrounding  the  sun  *  Such  an  Increase  of  conductivity  might  be 
pruduoed  1^  meteoric  matter  circulntin;,-  round  the  sun. 

t.  nrhat  caoaoa  tlieanomalonalnwof  roiAiionoflbe  solar  phol^y- 
■phoreT    It  haa  long  been  known  that  group*  of  sjioia  at  tho  solar 

auator  perfenn  their  revolution  In  a  ahorter  time  than  thoae  In  a 
j;ber  latitude ;  but  f|wl«  are  ilixlnrhanoo*  which  may  have  tliiilr 
own  proper  motions.  Dunerl  liaii  «hown,  bouever,  Irom  the 
disploeement  of  the  Ftaunbufer  lin«,  that  the  whole  of  tbe 
layer  which  produoos  those  line*  follows  the  sojne  anomalous  law, 
tho  iLtisiilar  •eioclty  at  a  latitude  of  T.Ueg.  bolnic  30  per  cent, 
leu  tbun  near  tho  Ocjuator.J  As  all  causes  ar'ting  within  the 
■un  might  canse  the  angular  velocity  of  tho  sun  to  be  sinatlor 
at  tbe  eouatoT  than  at  other  latltudaa,  but  could  not  make  It 

greater,  tlio  only  eiplannlion  ojien  to  ue  ia  an  outside  effect  either 
y  an  infiux  of  meteoric  matter,  as  enggested  by  Lord  Kelvin,  or 
in  some  Other  way.  If  we  are  lo  trust  Dr.  NVelsing**  result  that 
laoulie  whicb  have  their  sesl  below  the  pboloaphero  reiolvc  in  all 
latitudoa  with  the  same  votoclty.  winch  is  that  of  the  sint 
velocity  In  tho  oqnatorlal  region,  wc  should  have  to  Hnd  a  muse 
(or  a  retardation  In  higher  lntllud«>  ratbor  than  for  an  accolern- 
llon  at  Uie  equator.  The  exceptinnni  behaviour  of  tho  •olar 
surface  feeme  to  me  to  dtMno  very  cait<(ul  attention  from  rolar 
pjiysii'lsla.  lu  explanation  will  pmlinbly  t^rrj  with  it  thatnl 
many  other  nhenomena- 

In  DoncluMon,  t  should  like  to  iclum  for  an  Instant  to  the  iiuea- 
tlon  wbotbor  It  ik  [niHilblo  by  any  nieanK  to  render  the  progress 
otaclonoe  more  smooth  and  awifl.  If  there  ii>  nny  truth  m  the  idea 
thai  two  tyiieK  of  mind  are  noceaiaiy,  the  one  corresponding  lo 
the  boiler  ami  the  other  to  the  cooler  of  a  *itoiun  engine,  it  must 
al«o  be  true  that  some  place  must  be  found  where  the  two 
may  bring  theJr  inSuence  U>  bear  on  each  ether.  I  vcniuro  to  think 
that  no  better  ground  can  be  chcaen  than  that  supplied  by  our 
meetings  Wo  hoar  it  said  that  thoEritish  Associallonhaii  (ullllled 
its  objocH  :  wo  arc  told  that  it  wu  orivinolly  foiindod  to  create  a 
gnnoral  inlnr»l  In  sclentifli^  probloma  in  tho  towns  la  which  It 
mnnlf  :  and  now  that  jiopului'  let'turo  and  popular  literature  are 
■unjioeed  to  perforin  that  work  more  HatUtactonly.  we  are  politely 
asked  to  commit  tbe  ha{>py  de«|iatoh.  There  U  no  need  togohavk 
to  the  original  Intention  of  tho^  who  have  foiindeil  this  inatltudon, 
which  lias  Bt  an)  rate  odapteii  Iteolf  (Ulltuleritly  well  to  the 
1111011x1  circumsioncos  to  main  lain  a  beneficial  InBuonce  in 
scientific  research.  The  tree  diaouasion  which  lakes  place 
in  our  sections,  tbo  intorebango  of  Idons  between  men  who 
during  the  rest  of  the  year  have  oocupied  tliolr  nilti<l*.  perhaps 
too  iniK-b,  with  aeme  special  problem,  tlie  poraonal  intercoiiriH) 
between  tbu«e  who  are  beginning  tiieir  work  widi  mngulne 
expO(it«tion».  and  tha*e  who  liave  lost  the  first  (restinest  of  their 
enthusiasm,  nhould  surely  one  and  all  ensure  a  long  prosperity  to 
our  meeting*.  If  weoannol  claim  any  longer  to  sow  the  noetls  of 
ncionlJtio  intorcat  In  tho  towns  wo  visit,  because  the  intorc«t  itt 
established,  wo  can  at  any  ritic  aasura  those  who  so  kindly  offer 
us  liAspltnlity  dial  they  are  liHiung  powerfully  in  the  promotion 
of  tlie  great  object  wliloli  we  all  have  at  hearts 

*  The  efTorte  of  Hr.  Bigelow  have  a  bearing  on  this  point,  also 
rnme  remarks  which  I  have  nuide  in  a  lecture  before  tbe  Roj'al 
Insiitntion  (/Vsf.  Roy.  Inst.,  INI),  but  nothing  decisive  can  be 
asserted  at  i>rosent. 

t  ■'  Oofvcm.  af  Kongl.  Votorrk.  Ak.  Foihandl.,"  4"  (l«(»0), 
t  Although  tito  iinportanoe  of  U.  Dunor'a  reaults  would  make  an 
Intiopendent  Investigation  deeirable.  the    meMuremente   o(   Ur. 
<'rew,  who  by  a  much  Inferior  method  arrivwl  a*.  i«:t«ii  Msisift*. 
cannot  buvemucb  we%ht  aaoiKa^utilL^VCK  Vlnaan  eh^A<«n«K- 


Address  to  the  Mechanical  Science  Section. 
mr  w.  cawtiioum:  (.nwim,  f  n^,,  u  uck.,  i-uksidknt  ok 

THK   SKiTIUN. 

Hjr  what  prof  ww!  <:  .       .  .  :    of  a  MOlional  |)rMid«nt  of  ll>e 

BriU*fa  AtBOoiklioii  I-  ' .1  k  11    LIU.     I  may  mioImw  thai  It  kr« 

pleaunl  to  receife  Iho  rciiuwi  oi  tliv  lhiuiiciI  to  |jrt<-ida  at  tho 
IDrCMmga  of  8*«tMn  H,  evca  ihoucti  mucb  of  the  plcnnuro  wm  dun 
to  tt«  uDoxjicctaliicia.  I  icnturiM  to  believo  1  miifhl  Kcct'i't  the 
honour  Kfnt«(u11y,  truaUn)(  to  your  kiiidiiew  to  naaUt  me  jii  futlill- 
Inx  It*  olitlitatloiiK.  Ainong*t  «ii)eIi>««'«  thor«  ara  iiuinv  with 
grM(«r  oUlui«  tiliAD  f  hMi«  to  audi  n  poaftion,  nad  who  cnalJ  aixnlc 
to  you  from  n  i>i(l«r  |iriictio«l  tuperienc*.  Her*,  in  Section  ti,  I 
tUsk  it  may  be  claimiid  that  the  proteBaion  of  en);ine«riux  ottea 
macb  to  aMii«  who  from  cirfutnutaocca  or  nntutal  bias  ha^e 
coaceraod  tbomaeli-M  iDoro  with  thoan  ■cicnlitlc  atudiea  aiiH  ox- 

Klniotita]  niaarcbaa  whjch  are  oacful  to  the  enitiiioor,  than  vitli 
I  actual  carrrtnit  on  of  rnielnoerin);  oporallona.  Uoro,  at  ao 
■bott  a  dlatAno*  (ran  tho  unU«nil(y  wlisr*  Rnnkino  and  Jamca 
TlMnaaon  laboured,  I  mav  venlura  to  teol  proiwl  of  boine;  &inoii);*t 
IboM  whcM«  buaiiieta  it  fans  boon  nkth(<r  lo  iiiio>ti|;nt«  jirobltuia 
than  to  «t<HTUte  uorkr. 

Tli«  year  joal  {ismoiI  U  not  ono  unmcnioiablo  Jn  the  aitnnla  of 
enK'i>ec>int[.  Uy  an  ctTort  icniarknblo  for  it*  rapidity,  and  oa  an 
(ixiun|>lo  iif  OTicaDiaallon  of  Inbouc.  the  broad-|iaU|{o  ayatom  haa 
liMB  oxtln|lulfii«d.  It  Ua*  d[i>A{i[xiarcd  1Ih«  aomo  prvhiatoilc 
munnolb,  a  larx«-Ilnibod  orj.-unli'm,  partuct  for  itit  [lurpoM  amJ 
ec«at«d  in  a  g»narout  inooil,  but  mniiuvro)  In  lh«  atrugKle  for 
•xiataoM  by  nnaller  but  tiioru  uclive  ritnhi.  If  we  rocoKniie 
thM  tW  ifroat  rantroveniy  of  5lt  yrutr  ago  baa  at  lant  liwn 
dccldMl  aRainnl  ilriincl.  at  lout  wc  ought  to  romembor  that  the 
braad-glkDKC  ayatem  woa  odd  only  of  inaoy  oriiiinal  oxjioriinonta. 
do*  to  bia  fiBolu*  and  <oura|l«i  •xporimnila  in  orcry  liald  of 
•n|tin«*rlnK,  In  brtdgo  bulldinCt  In  locomalivo  doalen.  in  Hhip 
OOMlruotlon,  the  auoMWW  mm)  failure*  d  oliich  liii>o  iillkn 
•nlar^fed  lh«  kaowledj^  ol  en|;inMr«  and  helriwl  t)iu  iiroifictw  ci 
WKinMrloK.  The  paat  year  baa  Men  tlie  Foinplution  of  tlio  mii): 
nifipaai  Kiocaieof  wata^  auiijdy  for  Uvcr|iool  frtim  tho  Vvtnuy. 
carried  out  from  18TR  to  IfUO  by  Mr.  Hawkaloy  and  Mi.  iVncon. 
andainpo  ibon  comjilolcd  o odor  the  dirtviioii  nf  tha  latter  cnui- 
nM(.  Thin  i>  onn  of  ihr  lnr][4at  and  moat  Klrikin^c  of  ihoao  uoikn 
e(  muiilctjial  «in|tiiieoriti)t  r«nd«r«d  n«c«Hury  by  llio  K'^'^'th  of 
)rr««t  city  couimiinltiM  and  mad*  poaribls  by  theic  wonlth  mid 
poblio  aptiit.  Fur  Ihr  mifply  of  water  to  Lii-erpo»1.  ih*  Inryael 
ftrtlfioiai  lakt*  ill  Ivuroiie  liaa  been  created  in  mid-Wativ  by  llm 
eonatruotion  aoiora  a   mountain    valley  of   u  dam  of  cvolutwiao 


nry,  itaeU  one  of  the  moat  romarkablo  uuaonry  woiki  in  Ihc 
world.  The  lake  ttuntaiaa  an  avntlablo  aopiily  of  oior  1^  (KM) 
mllllao  nallona.  il*  aiao  hatlu2  boon detnmilneo  not  aidy  lo  »u)i)>ly 
40  inlllioa  icallon*  daily  for  llie  incr«aiiin<r  dnnaiid  of  I.ivcii'iiuof 
but  alao  to  moot  tho  necoafity  ini|)OMd  by  I'arliniiic<i>t  that  iii>  iiii 
n««Md*BlMlly  latKeooBipenaatian,  amountinKtn  K)  million  (.'iillun* 
daily  ami  SO  million  (tallonii  ndditional  on  K  dny>  ytnily.  •Iimild 
be  afTunlvd  to  the  Severn,  The  tooionty  dam,  ihounh  n  linle  lw« 
In  hei|[ht  than  aome  ol  the  French  dania,  la  of  Kicaicr  loiifih.  It 
ia  nearly  double  tbclengUi  of  the  j["nt  damac  VerriDr*.*  Altliouifh 
■uuonty  duna  wore  an  old  expodlont  of  onulneon.  It  1*  in  ijiiite 
roo*nt  llmoa.  and  cbl«fly  In  conaM|uouce  oi  tlie  rcituitiflc  iiivecli* 
gatloaa  of  PrencJi  onanncera,  that  Uioy  have  been  reri>o>l  In  onj; i- 
noerbig  |>ract(oe.  Sinco  llie  oon«trnotion  of  the  Vyrnwy  dam. 
aiMtbor  <r«rr  larKV  dam,  the  Tanm  dnm,  liat>  [kvb  i.onitil«1vd  in 
BoMbay.  'HiU  dam  baa  a  length  of  two  inilea  and  anciKhtol 
llSfl.,  and  it  ia  lOOft,  thick  nC  tho  boae.  The  TMenoir  will 
auiiiity  lUO  million  gallona  |ii>r  diiy.  In  the  United  St«to«  k 
Mlil  gnialer  work  of  the  aanie  kind  hna  boon  commi^nccd 
OM  the  Crotoii  liver.  Ii>  oonncolion  with  Iht^  WHti^r  aufiply  of 
New  Vork.  Thi*  dam  will  linvo  a  length  of  '^(NNilt.,  nnd  a 
bcifbt  ol  2urt.  lia  Kmatcat  lliickneM  will  h«  SlMl  It 
will  be  vary  mudi  l^  b«M«t  work  of  iia  kin.J.  Kolurriing  to 
tho  liverpool  aopiily,  the  wni«r  lakco  from  tho  lake  at  the  iiioi<l 
tmllabU  leiol  into  a  atraining  lower  provided  witli    very  complete 

SdrauUo  machinery,  (sarea  through  tho  lllrnont  tunnel,  and 
BBoe  bjr  na  ai)iiedijct,  juitly  conaiilinK  of  lock  tunnola.  jinrtly  of 
plpea  Mm.  to  4'21o.  in  diameter,  Bif  mtlee  tn  lanaith,  boinic  llio 
long«M  *i|aediKl  yet  canatruot«d.  Tbe  croMlnK  oflbe  Mvii-oy  by 
an  aquedact  tunnel  haa  pmvod  th«vr«»lMt  engineering  dilliruliy 
to  be  annnounled.  Tbc  lunncl  has  been  carried  Ibroiigb  luyera  of 
runnluKaand,  eniTel.alid  ailt.  At  firat  alow  ptogmn  was  inud<s 
but  lalar,  by  tfo  Mlo|4ioii  of  the  (ireatbcwl  ayatem  of  i-hicid,  with 
ajr  1«(<kaaiid  airoompteaaing  machinnry.aa  murJiaaa;(i.  of  luonol 
wore  driren  and  lined  in  one  week.  Ttie  whole  work  i*  now  com- 
pkie,  and  |j*crpeal  haa  available  an  eitrH  aupply  of  vciv  pure 
wkler,  amoiantliic  lo  40  million  jcallon*  daily  A  at^hemn  of 
walei  aufiply  for  Maarhealor  frotn  Cake  Tbirltnei-*.  In  Woalniore- 
land,  on  an  oiually  Urge  i«ale,  is  npproarhing  ooiniJution.  Bir> 
mlnffhain  f  likely  to  uarry  out  another  work  of  the  aame  kind,  and 
LoiMOn,  at  a  vrenler  diatancv  from  pure  wa'cr  aourcca,  and  under 
Hrealer  diScalliea  from  the  comi'lraily  of  oxiiting  interceta,  haa 
eooie  to  reaUae  thai,  witliio  .Vi  jon,  a  po|HiIalion  of  VZ^  million* 
will  probaUy  have  to  be  |>rovulol  for.  To  aupply  auch  a  pO|>uht- 
lion.  a  Tolutpo  of  wator  la  requited  ten  Itinev  aa  g^vot  aa  tlie  whole 
at  ailablo  aupply  from  l^ke  \  yrnwy. 

n***  In  Edinbnrgb  one  remembcra  tLnt  tlie  birthplace  of  the 
ateam  Wigl—  la  Mar  a  hand.      A  ceatnry  and  a  ((Uoiter  ago, 

*Tbe)en(tkal  Iheilatn  from  rock  to  rock  la  l,IT:!ft.  Height 
frotn  lowaM  part  ol  fottadalkin  to  twraiM  ol  Mrriaeeway,  lAlft. 
Haiyht  from  bed  ol  rlvw  t«  overflow  alU,  Mfl.  Thickncaa  of 
matearj  at  baae,  lUQA, 


.lamee  SV'alt  miulo  an  Invention  whloh  baa  proloandly  inflaeMwd 
all  the  conditioiiaol  aooial,  natlMial,  oomniwclal,  and  indoMrial 
life.  It  'irt  duo  to  the  Bl«am  engine  more  than  to  *ny  othor  aingk 
caoRo  ihut  the  popiUntion  in  ihia  country  baa  tripled  idiioe  tbc 
beginning  of  the  century,  and  that  we  uve  becocna  dcpMMkM 
on  Bteam  power  for  fuel,  for  tmnajiorl,  for  nMnufocluree.  in  man; 
cn«o*  lor  wat«r  aupiJy,  for  aaniialion,  and  for  artificial  light. 
From  Mme  (ierman  •tnlt*tloi  it  appeara  tbat  there  nra  pnibably 
now  in  the  world,  employed  In  indnstt?,  ateam  enititMB  «««rv 
ing  49  million  horre  -  power,  beriilee  looomatlvM  OMrtlng 
■ii:  million  horw  power.  Engioea  in  eteuoafaip*  ar*  «M 
Inolndod.  Tho  aloum  engine  hoa  become  n  potont  faour  In 
civlliwtion,  becnuae  it  ]daoee  at  onr  diiipo«l  moChHiioal  voertf 
at  a  Bulltciontty  low  c«*l,  and  tb*  dioru  of  wtglnew  bare 
been  uleadily  directed  to  dlmlalahing  tlio  OMl  at  whieb  aimn 
powerii  produtwd.  Membeifi  ot  one  great  branch  of  our  pnilMdM 
are  miiah  ooncernod  in  the  production  ol  ineohAiikal  enar^  al  a 
BUfBdontly  cheap  rate.  Thev  require  it  in  v«ry  lur^'«  iioantitjr  hr 
Iranatormatlon  Into  light  and  for  retranofarriMilioii  into  meohanieaJ 
enar^y  under  condition*  more  eonreniiml  tjian  tho  dircei.  umaI 
RtMtm  powor.  Porbnp*  It  will  not  be  Inapproprlato  li  b 
Section  C  I  firet  lii'^cu'd  briefly  •ocno  ol  tlie  c*uMa  wbldi  faai* 
inttdo  tho  etoim  engine  inelGoient  and  the  esunt  to  «UA 
wo  ale  getting  to  a  H-ienlilic  knowledgv  of  the  nwtfcoifc  d 
evading  Uiem.  I  iiro]jose  ihcn  to  conaider  Mme  of  Um  wrthoV 
of  ooonomising  the  coal  and  inctenaing  the  ooaTonlenee  rf 
nienhaidcAl  power  by  |[enorating  it  at  ceDtral  ataCiocia  and  ■ti* 
tribiiting  It,  nnd,  lasLly,  how  far  meana  ol  Imnaportlng  enc*^  an 
likely  to  make  available  cheaper  aourcca  ol  ooerey  thaa  aUaM 
power.  Let  us  go  baek  for  a  moment  to  Jaitiee  W^M.  The  ami 
diitlnot  feature  about  tho  invention  of  the  eteam  ensina  ia  ibal  a 
aroae  ont  of  alndlea  of  auch  quotiona  aa  tbo  rolktJaM  of  fnmm 
and  temperature  of  ctoani,  tho  heat  i^bMrbad  in  prodncfaitt  II,  Md 
ill  volunio  flt  dilTeront  proomroa.  Armed  with  tbir  kMWbdc) 
Watt  wo*  ablp  to  determine  tliat  the  quantity  of  iiTnam  and  la  • 
ino<lol  atiooaphorlc  engine  waa  eaormoualy  ^rr«aber  than  ibalte 
to  the  volume  dewribed  by  the  platen.  "Aiere  wae  wnrte  or  Iml 
To  iliaoover  the  leee  wa*  lo  gel  on  the  patli  of  finding 
Tho  neimnite  condenser,  by  diniininhing  cytindor  ooi 
annulltd  u  greul  jmrt  of  the  low.  So  great  won  WoU^hMi 
into  tho  action  of  the  engine  that  ho  w-aa  able  to  le»t'B  U  «>  fmfin 
that,  except  in  one  roi|)Dol.  littto  rainalned  (or 
on|;iiio  buildera,  excD[it  to  iierfoot  tho  inachinon  f«r  Mt 
fnctiirc,  to  improve  il'  ilfCaila  and  to  adajit  it  to 
Now  It  very  early  btouine  clear  that  there  were  two  dlreoliami  ^ 
itdvanoe  whioli  ought  to  secure  groator  economy.  Skafla 
ineohanical  indicntiona  ahowed  that  increaaed  expanaiaM  ea||bl  ta 
enauro  increnied  economy.  Thermo -dynamic  cocmklerBUoae  \mM 
cDtcd  that  higher  picaaurea,  involving  a  greotor  temperaum  BMifp 
ol  working,  ought  to  aocuro  greater  economy.  Hot  lo  alMBlMC 
to  advanco  in  either  of  tliene  dlrectlena,  on^ineprn  were  ntaea  W 
>er«  dtMp|x><nto<l.  8ome  of  Wall'i  «>ngiiK'«  worked  wiUi  Sk  rf 
i'imI  |>or  indicated  horM-power  per  hour.  M&ny  an|[lii«  vtk 
greater  mw-urw  and  loog«r  eK|<an*iona  have  done  bot  UHb 
bett«r.  The  history  of  steam  engine  improveiuent  for  a  4aHt' 
of  0  century  hai  been  an  attempt  to  secure  tbo  ailvaatagee  tt  U(4 
preaauioa  and  high  ratios  of  expanilon.  Thedillioiilty  to  b>e*W 
rainn  haa  provea  to  be  duo  to  tlio  aanie  oauae  a>  the  inefBdeaaT  d 
WattV  inodul  on^ne:.  ThcMtparAtooimdnnBerdiniiitiabed.belllM 
not  annul  the  action  of  tho  ny Under  walL  The  first  erperlaimM 
whioh  really  startled  thoughtful  Dtenin  eeglneers  wore  theeeeMlt 
by  Mr.  Isberwood  between  I860  and  ISSS.  Mr.  lalwrwood  Aoed 
I  hat  in  engines  nuch  oa  thoao  then  i*  nee  in  the  United  SMI* 
Navy,  with  the  large  cylinder*  and  low  apecda  then  prevaleal.  M 
oxpantion  of  the  aioam  beyond  three  tlonea  led,  not  to  an  nmaiP 
ooonomy,  but  to  an  increased  conanu|^OD  of  «iteam.  Vary 
U(«r  than  this  M.  Hlrn  undertook,  Id  1871-A,  liiscUnkwl  tww 
on  the  action  of  the  eteam  In  an  ai^ne  ol  about  ISO  I  b.|h  Kt 
fieriroenta  of  greater  oooiiraor  or  eompletcnoui,  or  of  gi 
insight  into  the  oonditiona  ■hicli  were  Important,  have  Devar 
buen  mode,  and  Itirn  with  his  asalatanla,  MM.  Hallaaw  te' 
lln-clshauvcis  Deiy.  has  detonulnod,  aaee  fair  all.  Uio  wholeiartW 
of  a  iwrfcol  sloam-onglno  trial.  M.  Bitn  waa  the  Gm  to  elwlf 
roaliac  that  tho  indicator  give*  the  meaneof  dot<inautln|[  thaw 
jiroacnt  in  the  cylinder  ouring  every  period  of  the  eyda  rf  ^ 
engine.  Oon>>e(|iiently,  auperheetlngin  ordinary  cane*  beli«0'^ 
the  <[uestfon,  w?  have  the  means  of  dOWrmbitae  tbo  beat 
and  tho  boat    already  conreited  into  work.     The   beat 

into  the  cnpoe  ijt  known  from  bollerneMrare«ot)(d, . 

calomctric  lest*  of  the  nnality  ol  the  sieaai,  teat*  wlikh  9to 
waa  tho  flrat  to  undortoiLe.  Tho  balaeoo  or  heat  va^tamtd 
for  ia.  then,  n  waate  or  loaa  due  lo  caaaee  whieh  hat*  la  h> 
tnvcatigated.  Him  originated  a  complete  oiMbad  of  laalfdi  d 
an  engine  teat,  showing  at  eveiY  siege  of  the  O[>««ittion  iWta* 
accounted  for  and  a  balanoe  of  heat  onaccx>ani<i|)  (or  :  aad  ll> 
latter  proved  to  be  a  very  consMlriiible  iianniity.  M»aa>fc 
theoretical  writers,  espodally  Baakino  and  ClaHaiiw,  ^  ti* 
lierfecting  a  thenno.dynamlo  theory  of  tho  etMMi    eagtB*|,  be^ 

Kmaiily  on  the  r«markable  and  Irreltafable  principle  efAi^ 
0  result  of  Htm>  amiyil*  waa  to  show  that  Iheee    L 
applied  to  the  actual  eteem  engine,  were  liable  to  l^al  lo 
Ol    uO    or  60  (ler  cent.,  the  aingle  fabe  aMontpUon  bebv  *■ 
that  tlie  interaction  between  iKe  wall*  of  the  eyliiHJar  mi 
ateam  wan  an  action  amall  eiteugh  to  be  fieicllgtble. 

In  this  country  Mr.  Hair  ttumloy,  lollowiiiK  Hirti's 
mode  a  serioa  of  exporimsnta  on  actual  cnginee  with 
and  aconracy  and  oempleteno**.  All  those  expetimeeia 
at  rated  tlie  fact  of  a  htr^  Initial  oondenaattoa  ol  si«Mn  en  lbs  n* 
of  the  cylindi'i,  alike  in  jaekeled  and  on)aake(ed  tianf.  1^ 
condensed  steam  is  re-«vaporaled  pMtltaDy  dwing  mpMiM.  k« 
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RUiinLy  during  oxli&ust,  and  mtvm  m  a  mere  oarrivr  of  heat  Irom 
bollor  lu  oondenstir,  in  condilions  not  jicriiitttiiif;  it«  utilinnUon  in 
produoio);  work.  Jt  beoune  clsir  from  Hiin'e  ciperimants,  if  not 
from  llie  onrtier  expcrimanta  of  Iibemood.  ibat  for  «ncl>  oDRinc 
thsra  in  a  (uii'ticalDr  ratio  of  expansion  (or  whicit  the  »toam  ex|ien- 
diture  per  li(inH>>|iowor  !■  lca*t.  Prof.  Itory  Iim  nines  ilodiioed 
from  tlicm  thnt  the  |ir»«ticaJ  ooiiditloii  o(  flcourion;  tli«  cr^nte^it 
effloionoy  in  that  the  Muam  at  re)ea«a  ibould  bo  nearly  dry.  In 
prodncind:  Uiat  'IryiiMi*  lb«  jncknt  \ia»  an  imtiortAiil  inlliiencv.  In 
■Jiile  of  mucli  txintroicmy  iktnon|t*t  (imcticnl  etiginwrii  about  the 
OM  ot  the  jnoket.  it  doca  no);  nppciu  tliat  nny  trustworthy  ox|)cri' 
tDMt  bM  y«t  boon  oddunod  In  which  ihcre  wa*  no  nctunl  Ion  of 
officiencf  duo  to  tho  jnciiel.  In  tiio  older  tyfn  of  cominrntivoly 
■low  onK^nee  lb  la  a  rule  Ibat  lh«  |;r«ac«r  th«  JackM  eoiMMitatlon 
tho  |ir«ut«r  the  economy  oF  Hlenin,  even  when  Uie  jacket  coiKJenin- 
tlon  approBoliM  '2f>  per  Mnl.  of  all  thi'  rteaio  iiinhL  It  appear*, 
however,  that  an  tho  njiccd  of  ilio  engine  inomucs.  the  tallaciuv  of 
the  jncket  dtniitii^hee,  «o  that  for  any  engine  there  in  a  limit  ot 
Bpcvd  at  which  the  vnlM  of  the  Jacket  booaina*  iiulipiilieaDL 

AraODK  *t<ain<en^ne  exMriintnt*  directed  npaollloallv  to  dot«r- 
mine  the  action  of  the  cyhiidor  iralK  thow  o(  tne  Int*  Mr.  WlUnn* 
■liould  be  specially  mentioned.  Mr.  Wltlane^  death  in  to  be 
daplored  ae  a  aerioui  losn  lo  tho  eogiiieerin^  profowloii.  Ilin 
tlIimm*enB^iio  «xpcrimonts.  winio  of  tlicm  nut  yi-t  publifihcd.  are 
models  of  whotonretol  experiment*  Khould  be.  They  nroiinuluntacl 
experimcnw  daai|pied  to  Indlonto  the  clltct  of  chanKO*  in  ooeh  of 
tho  prnctically  variable  oonditiona  of  wnrkhi);.  Tboy  ^hnwctl  n 
much  greater  I'arlailon  ol  xteain  cootuingition  (froin4Glb.  to  \H\h, 
jior  indicated  honHt-poH'or  hour)  in  dilFvrfiiil  oondilion*  of  working 
than,  I  think,  nioel  practical  «i);ineet«  rn(i|>ected,  and  this  bu 
boon  nukdo  more  t<j^iGeant  in  lBi«ir  exiHiriiwuita,  en  en|{ino« 
worliinff  witli  leea  than  full  load.  The  tirst  acrioa  ihotred  that  in 
fnll  loHd  trialii  the  compound  wm  miperior  to  tbo  mokIo  engine 
in  practioallv  all  the  oondiliona  tried,  but  thnt  (l>o  triple  wan 
BU[ierior  to  tne  compoaad  only  when  certain  liinltM  of  prtwureaiid 
j)oed  were  paa*cd. 
An  cAily  nil  IHTii  Piof.  OoMocill  h^ul  nliown  that  the  ncfiouof  a 
cylindoi'  unll  wait  cmentiuJly  oiuitatvnt  lo  that  uf  a  wtj  tliin 
metallic  |>lat«,  folluwing  tbv  temperature  of  tho  irtism.  Tho 
oxceodiuK'y  rnuid  disaipation  of  heal  from  ihc  lurfaco  iliirinif 
flibauat  especially  beini{  duo  t«  the  eraperation  of  a  iilm  »(  water 
ioitlaUy  cundonotxl  on  Um  (urface.  In  permanent  r^nu  the  heat 
recei>  till  in  admunUon  muKt  bo  equal  to  llinl  loet  after  out  otT.  In 
^jaBrtoin  conditiona  it  a|>poar<id  Uiat  a  tendency  would  ariie  lo 
HQteoanialate  water  on  the  cylinder  inirfaoe*,  with  the  effect  ol  in- 
W  tatCMiag  In  oerlnin  cve»  the  onerf^  of  heat  iiii»»i|i»t  inn  Itoconily 
Prof.  C£tter£ll  ha«  biwn  able  to  cnri}-  mucli  (arthor  the  analyti*  of 
the  complex  action  of  oondoniiotion  and  re-evaporatlon  In  tlio 
cyllniicr  t>nd  to  diierirninatc  in  nomo  dcKree  botweea  the  action 
of  ll)«  melnl  nnd  the  more  nmblfcunita  action  of  the  water  Itlrii. 
By  dincaidinn  die  lew  Important  actione,  Prof,  t'otterill 
has  foand  it  (iMelbU  to  Mate  a  aeuueuiiHriotl  formula  for 
ovlinder  condenmtton  in  certain  reBliiel«d  caaoa  which  V017 
CMaely  agreee  with  evperimeuis  on  a  wide  variety  of  onginen.  It 
la  to  be  hoped  that,  with  the  data  now  aonunnlatiDK,  a  eonaidcr- 
nblc  iirikctinal  odvancxi  mny  bo  made  in  tho  cIcnriDK  up  ol  till* 
comiilei  Hubjcct.  There  arc.  no  doubt,  lome  people  who  are  In 
thehabitof  doprociatintt  iiuantilAtlie  tnveiiil){*Linnh  lit  thin  kind. 
Tbuy  Bra  na  wiae  a*  if  tlir)  r«ooiu  111  ended  n  nianuliteliirer  to  carry 
on  liiabiMincM  wllliout  attmidini;  tohiaaooouiilliuokx.  Fitrlhor, 
Um  attempt  to  obtain  any  clear  (piidanee  (tutn  c>\[HriniFnt«  on 
atemm  ent^inee  has  provud  a  ho[>elew  feiiute  without  help  from  tho 
moet  careful  ndonliiic  unalyain  There  it  not  •  fundainnntal 
prHccical  tinoetion  about  the  thcimal  action  of  tho  nloain  onifiiio, 
neithec  the  notion  of  Jacket*  or  of  e3ipan»ion  or  of  multiple 
cylinder*,  oa  to  which  contradiotory  reeolts  hnve  not  been  iirrivud 
at.  by  peNoiiit  attemptinK  to  deouoo  re«ulla  from  the  moEit  uf 
CDgiue  teat*  without  nny  dear  Kcieutilic  knowhrlgeof  tho  coudi- 
tioiM  wUeh  have  alTeoted  particular  reaulta.  In  complex  [{uentione 
fniKlanietilal  principle  are  atentiat  in  diaentanglinK  tho  rcaull*. 
Jnte(|M«led  by  what  i*  nlrcodj'  known  of  thormo  dynamic  actlona, 
there  are  vciy  few  tru*t worthy  engine  tcala  which  do  not 
Call  into  a  perloctly  Intelliglblo  order.     There  la  only  one  known 

JDaetbod,  not  now  much  ii*od,  by  which  the  cytlndar  c«ndensation 
can  be  directly  ci>uibnl«d.  Thirt^r  yeare  a|^  euperbeating  the 
■team  wae  adopted  wiLh  ronr  conviderahle  increojie  of  economy. 
It  1*  tiktJy  that  it  was  thonghl  by  the  invontar  of  BU]ierhonting 
bliat  an  advanli^o  wou'd  bo  gained  bv  inoreuing  the  temperature 
range.  If  no,  bi*  thoon  waa  probably  a  miatakon  one.  Por  the 
oooung  action  of  Ihe  cylinder  In  no  great  that  tho  etoam  la  reduced 
bomtoration  teinperatnre  before  It  baa  time  l«  do  work,  but  the 
•coBomy  doe  to  euperheating  waa  um)iMatlonable>  and  waa  very 
raowrkabla  oonalderin|r  how  anudl  a  ijuantityoj  heat  ia  invoh-ed 
1b  aaperfceatintf.  Theheat  appeani  to  dimlnEth  the  cylindor-wnll 
■etiOD  M  ranch  oa  almoat  to  render  a  jackot  unnccouar}-.  Tho 
plH  of  mpertaeating  waa  nbendonod  from  purely  practical 
objectioov,  the  aaperheatera  then  conatruoced  beiiilE  dangeroue. 
BaoooUy  auperbeatlng  ha*  been  tried  again  at  Mulbouae  by 
M-  Meunler.  and  hie  experimenla  are  tntereellng  beoauae 
tbey  are  at  iii^h«ir  uieeauree  than  la  the  oUler  lri*h«  and  with  a 
OoniNund  entfino.  It  appeara  that  wen  when  the  Buperbeater 
W»e  neateil  by  n  tejiorate  nro  Iboiu  unoiin  eranomy  of  steam  of  29 
to  90  per  cent,  and  an  economy  o(  fuel  of  'JCi  to  'J5  j>or  oont .  and 
*nur  boilorn  wich  aupcrhoatiDK  wore  an  cflitienl  na  hve  without  It. 
may  be  pointed  out  na  a  point  of  nomo  practical  imporlannt  that 
•  trualworthy  motkod  of  auiwrheating  could  be  fniind.  the 
.vKDtageof  tbv  tuple  over  the  oomtiouna  engine  would  he  much 
oolnlelied.  For  inukrine  purpoaee  tne  triple  engine  b  jwrlectly 
Apt«(L  But  fo<  other  puryoee'i  tt  ia  more  oBet^  than  thu  cotU' 
^^■ud  eagine,  and  it  b  lew  easily  arraajt^d  lo  work  elhciontly 


with  a  varying  load.  There  doee  not  leem  muoh  proapeot  ot  ex- 
reeding  the  efficiency  attained  already  In  the  beat  engine*,  though 
but  few  engine*  are  really  a«  affloient  •*  they  might  be,  and  there 
nre  flill  plenty  of  enginea  *a  deeifnied  that  tliey  are  exceedingly 
unoDonomical.  Thu  very  beet  engince  uee  only  from  I'HU,  to  I  .lib. 
of  atflam  jier  indioalod  hone-iMwer  bom.  bavini;  an  abtolule 
ntficlency  reckoned  on  the  indienied  power  of  lo  inr  cent  ,  or 
reckoned  on  the  efTectlie  (rawer,  l:i  per  cent.  The  ofhciuncy, 
iticluding  the  loM  in  tho  boiler,  h  only  about  9  |>orooat.  But 
there  are  internal  furnace  englnea  of  the  gaa-cnpcine  or  oll*onK<ne 
type  in  which  the  thnrmal  etKcienoy  in  double  tniit. 

In  his  intormtin^  address  to  thta  aectfon  in  lliTK.  Mr.  KhhIoii 
cxpiossDil  the  opinGn  that  tho  <iucstion  of  water  t>cwer  waa  one 
dceorving  more  oonsidcmtion  than  it  hod  lately  receii-ed,  and 
bo  jiolnted  to  the  iiination  of  >nIumo  of  flow  of  ntroams  aa  the 
prinotjial  objectoon  t^  Uwir  larger  iitlliMlion,     Since  that  time  tbo 

C;r«M  mode  in  ■yHlcmH  of  traoHi>o[|.iii|;  and  diatributlng  power 
given  (tutte  a  ncv  itnportanco  U>  tlte  t|ue«tion  of  theutilUatlon 
of  water  power.  Thoiv  mwrns  to  be  a  probnbilicy  that  in  n>uiiy 
localEtlee  water  power  will,  before  loDfT,  be  used  on  a  iiuile 
unjirecedenled  scale,  nnd  ondor  conditions  involving  so  great 
cnnvonionce  and  economy  that  it  may  invali«  a  iiuito 
ni'naiblu  movement  of  menu  fact  uter*  towarda  diaulcta  wlioro 
water  power  is  available.  It  we  go  back  to  n  [lerloil 
not  very  dixlant  in  Ihe  hintory  of  the  world,  lo  the  miilillu 
of  tho  last  century,  we  leach  the  time  when  leililo  manu- 
facture* began  lo  noM  from  tho  condition  of  purely  domestic 
induMrie*  to  that  ofa  factory  oysleni.  The  lly'shuttle  was  intro' 
diioed  in  MM),  the  «[rinnlng -Jenny  waa  Invonled  m  I70T,  and 
Crumpton 'a  machine  only  began  to  be  generally  u«ed  in  1707.  It 
wna  noon  found  that  the  new  maolilnee  were  moat  eulUbly  driven 
by  a  rotary  motion,  and  after  •ome  attampte  to  drive  them  by 
liorsce,  wwter  power  waa  fleneralK  reaerled  to  In  an  intcnMting 
pamplileton  tne  "RIaaM  the  Cotton  Trade,"  by  John  Kennedy 
of  Ardwick  Hall,  written  In  IHIA,  it  is  pointed  out  that  the  neces- 
sity of  leoetinif  tlie  mill*  where  water  power  was  available  hod 
tho  diead vantages  ol  taking  thorn  away  from  the  jilacoe  wliore 
■killed  workmen  were  found,  and  from  the  market*  for  tlie  UMnu- 
fadured  gooda.  XeiertholRw,  Mr.  Kennedy  stales  that  for  acme 
linio  after  Aikwright'e  first  mill  vtia  baUt  at  Cromford,  all  tho 
|iirinci|ial  inllla  were  oraotod  natr  river  falls,  no  other  power 
than  welor  power  liaving  boon  found  practically  uaefal.  "  About 
17)'0,"Ma)a  Mr,  Kennedy,  "Mr.  Watt'*  ateam  engine  began  lo 
be  understood,  and  waterfall*  beonme  ot  lea*  value.  InaMad 
of  carrying  the  workiwople  l«  the  power,  it  waa  found  pre- 
ferable lo  place  the  )x>w^eir  amonget  the  people."  The  whole 
icndvnny  of  the  condition*  ereated  by  tho  iira  of  steam 
jxiwar  has  been  to  concentrate  the  Indnatrlal  population  in  large 
commuoltlea,  and  to  reatriot  man atacin ring  o|ioratlona  to  large 
factoriM,  Economy  In  the  production  of  )iower,  economy  in 
au|>eriniendence,  the  oonvenienoe  ol  the  aubdlvlaion  of  labour, 
and  the  coatlineM  ot  the  maohinea  employed,  all  favoured  the 

S;rowth  of  large  foctorioe.  The  whole  aoolal  conditiona  of  manu- 
acturing  centres  have  b«pn  (jrofoundly  influenced  by  theae  two 
conditions  -  that  coal  for  raising  steam  oon  bo  easily  brougbl  to 
any  place  where  it  lawaaiad.  and  that  sMam  power  Is  more  cheaply 

Iircdncod  on  a  l^rge  aoale  than  on  a  amall  acole.  It  looks  inthor, 
ii»t  now,  ««  If  taolliUoa  tor  diatrlbntlng  iwwor  will  b>  aome  extent 
reverse  thia  tendency.  Let  oie  Bret  point  out  that  water  |iower, 
where  it  ia  available,  is  ao  muoh  cheaper  and  more  convenient  than 
ntcnm  power  tlial  It  has  never  been  (|uit«  vanquialiod  by  nleam 
}x>wcr. 

I  llnd,  from  •  repoit  by  Mr.  Wolasenbach,  that,  in  1076, 
711.0')''  h,p.  derived  from  waterfalbi  were  uaoil  In  manufacturing 
in  I^wltMrlaud,  Aceocding  l«  a  cenaus  in  IHMI,  it  apixwr*  that 
the  total  ateam  and  water  power  employed  in  manufacturing 
opuratlona  In  the  Untied  State*  w»h  .1,(00,000  h.p.  Of  Ihia. 
!2,185,UOO  h.p.,  or  M  per  cent.,  wna  derived  from  steam,  and 
1,225,000  h.p,,  or  36  per  cent.,  from  wnt«r.  In  the  manufacture  of 
cotton  and  wiollon  goods,  of  paper  and  of  floar,  7110,000  h.p.  wore 
obtAinod  from  water,  and  Dln,UIO  h.p.  from  steam.  If  alatistlcs 
could  l>o  obtained  from  otlier  eountrle*,  I  bolioi-o  it  would  be  found 
that  a  vary  larva  amount  ot  waC«r  irawer  1*  n«tuaJly  made  available. 
The  lirm  of  I>eher\V*eB,and Company,  of  JCurloh,  hnveronetnicted 
more  than  1,800  turbine*  of  an  aggregate  [>ower  of  )I1.41HJ  h  p. 
With  a  very  Umited  exception  all  the  walor  [Kiwer  at  pretwiit 
used  ia  employed  in  the  noigbbourliood  of  tho  fall  whoie 
it  ia  generated.      If    means  went  nrailablo  for  ttnnnporting  tlio 

! lower  from  the  alle  ol  the  fall  to  loOihtios  more  conreniont 
or  inannfaoturea,  there  can  be  no  doubt  that  a  much  larger 
amount  ot  water  power  would  be  u«ad,  and  Uie  relative  Import- 
ance of  water  and  ateam  power  la  aome  eenntrie*  would 
probably  be  reversed.  It  ia  beoaaae  reeent  dev^pmente  seem  le 
make  such  a  Inuiapoit  of  jiowor  poaaiblo  without  eicesaivo  cost, 
and  wltliout  oicoasivc  loiw,  that  a  most  remarkable  inteteat  baa 
been  excited  in  the  queation  of  the  utilisation  of  water  power. 
Take  tlie  c*«e  of  Swluerland,  for  Inatanco.  At  the  present  time 
SwltMrhind  is  eaid  to  pay  to  other  oountriea  i'HfXi.Ouo  annually  for 
coal.  Hut  the  lotal  avmdable  water  i>ou«r  of  Switnerland  ia  eatl- 
mated  at  no  loos  thou  582,00(1  h.p.,  of  which  probably  only  80,000 
an:  at  present  utilised.  I  founda  year  ago  that  nearly  eicty  large 
ioduatrial  concern  in  Switiorland  wa*  picjiaring  to  make  use  uf 
water  power,  tranaportod  a  graatar  or  laa*  dhitanoo.  Goildca  the 
groat  acbame*  aetually  earhed  oat  at  SchatniaD*en,  BoUoKaide, 
(lonova,  and  Zurich,  where  water  power  la  already  otaliaed  on  a 
very  large  scale,  there  ia  n  prajeot  to  develop  [ItfiOO  h.p>  00  Ibe 
Dranse,  near  Msrtigny.  Hence,  it  ia  enay  to  nee  that  problem*  of 
distribution  uf  povror  -that  if,  the  tranafoimation  of  energy  into 
forma  easily  traoa portable  and  ouaily  uttUaabto— Iu^nb  vmv*  h.^^™*- 
Intoroat   for  engineer*.     Betid««  Oa*  \iowe«  xt»\v,:vt«6.  \irt   w^w^- 
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faMMrinc  OMrattonv,  thare  b  a  HMdily  ioorawiQe  deinanil  (or 
«Milv  avalUm  mMtMniiwl  »fternr  in  luva  U>wm.  For  trainwajr?. 
lor   lifu,   (or  tMsJIinK  goo'l*-  n>r  •null    Indnatrioi,  for  electric 

a[btiDt(,  and  acaielinien  (or  uoitatioa,  powvr  is  roijiiircd. 
itherto  (takm  eoitnia*,  or  mors  lal«ly  gas  enginos,  bnve  been 
luett,  pJacod  acta  tho  work  U)  b«  dono.  ^t  this  iipotndic 
MBwatlon  of  powor  in  un^conomloal  and  muiLljr,  onjiocUtly  when 
Wo  work  l«  int«riBllt«nc ;  tho  oo«t  o(  DU|i«rtiiU<ndono«  is  largo, 
Mid  lh«  rink  at  acckl«nt  oonaidoraUe.  Henoo  atWnlion  i»  bein|; 
dirWMd  U>  syiMnu  in  which  the  moohaaicnl  enargy  ol  (uol  or 
bUinK  wator  is  lirat  |^n«nt«d  in  large  ceDtmt  utationn,  iiann- 
fomod  into  Mine  form  tn  which  it  i*  ooni-enicnll)'  tmixpo ruble 
•■d  eapablo  of  beinK  rcadorod  nvaiUblo  by  •tinplcr  rootom  than 
mMBwaglno*. 

Jnsb  aa  In  Kraat  (own*  il  hao  boeoine  ii«OMaary  to  *u|>ar*«(te 
prival*  mean*  of  w»l«r  aafiply  by  •  iiiuiiiui|>al  supply  ;  iutit  hh  it 
BM  p««i«d  Mnvenienl  to  diHtribvte  pcnl  ^nh  lor  li),'htini:  nnd 
heating,  aod  to  provide  a  common  (>yt<teiii  of  newemiie,  ao  it  H-ill 
lirobaUy  be  found  convenient  to  hmo  in  nil  lurae  towni  tome 
■aaiM  M  obtaiMUig  iDccbanicnl  power  in  nny  dodrod  quantity  ol  a 
prieo  proporllonato  to  tho  ijuantlty  irnod.  and  in  a  farm  in  whicb 
lb  oaa  b«  r«nderod  Avatlabla,  eirlier  dtroctly  or  by  Miiiple  motors 
rMulrioit  but  litllo  skilled  superb iileiidenoo. 

TtMifnurii:  Tranmittint.  — Firsl,  than,  let  me  My  a  few  wontn 
ae  to  modes  of  di«tribulii>g  power  which  il  is  poMible  lo  ndoiit. 
In  IS50,  at  Logolback  in  Auacv,  M.  Ferdinand  Ilirn  iiioit  a  Hut 
■tccl  boll  to  iraiuniic  jmwei-  directly  a  diatAnco  of  «'J  molro*- 
H<ib>oqii«ntly  Q  wire  rojw  wm  nnod  on  ([tDovnil  iiulloyi'.  Thli 
worked  ao  vwll  tiuU  a  aooond  IrananaliiMon  to  i>  rlUtance  ol  'J40 
mMm  vrkaai«ot«d.  Thii  detail*  o(  lh«  «yiit«m  wure  worked  out 
wtth  gnat  oare  witli  a  view  to  ■ecuriiiK  the  lewl  cod  of  cotiatruo- 
Uoa,  the  l«Mt  waate  of  ener;;^,  and  the  ureateel  durability  of  the 
rope*.  So  •noocaidal  did  thw  aysleiii  ot  Mledynamic  icaimniis 
MOB  pforo  that  withio  lA  yeora  il.  Martin  Stein,  of  Mnl- 
hoOM,  bad  erected  4tXt  iranamlwioiui,  conveylnic  i.1il»l  h  y , 
aad  ooverlng  a  dbCanco  of  I'J.UUU  itiotrtn.  JuHt  hi  Inin 
t4oM  a  very  able  and  lar-*e«in)C  nuwulaoturer  at  S^lmiriiauftcrii, 
Harr  Ma>ar.  hul  fonnnl  s  projoci  for  reriring  iha  (ailin-;  inilua- 
IriM  of  the  town  by  ulili'iiii*  jatI  of  Uie  water  power  of  the 
Blline :  Kini'e  tiyoteni  ot  oirerope  traoimiieion  rendered  thia 
prelect  |ir»clipablo.  Tlio  vrorka  wore  commericod  in  l!«i:i.  Tlirco 
tMrMnoi  of  IM  h.|>.  were  eroet«d  on  a  fall  which  i«ncs>  (rain  l^ft 
to  IWt.,  Greal«d  by  a  weir  acrOH*  tho  rivor.  From  the  turbinei) 
tie  power  !■  uanmullod  by  two  cabin*.  In  one  vjuin  of  StUft,, 
•crOM  Iha  rit«r.  Simiiiu  cnbW  dittrtbute  llie  power  to  (aciorles 
alonf  the  river  bank,  (n  iS7V  the  traoaiDisiion  mlendod  to  a 
diataom  ol  S.-MUfl.  I'ower  ia  aold  at  ratoa  varying  from  £5  to  £0 
per  twrae-power  per  annnn.  In  1887  there  wore  U-t  conxiiuiors  of 
rover  pKVtog  a  tenul  of  £3,000  per  annum  for  power.  Tho  pro- 
jact  haa  Men  financially  aucooaafnl,  and  i*  ■Ull  working;  At 
Airlck.  FrelbeTKi  and  BMleKarde  there  are  uliniliir  iMetnllHUoii*, 
and  a  lance  •obeine  «(  the  aame  kind  hits  I'OoeiiLly  liiwn 
Oarrtad  oat  at  Uokak  In  IndiA.  Wiro-rope  transiiuMionti  ai« 
ol  gnat  naohiuiioal  (iokplioity,  and  the  low  of  power  in  itatiB 
miiiion  la  eioeediogly  small.  They  are  extremely  suitabto  (or 
OHtwn  MiOB  where  a  modcralo  amount  of  power  hua  to  be  tran>- 
mittod  a  modemto  distance,  ui  one  or  to  a  few  foclorio*.  On  the 
other  hand,  they  become  ciinibroiu  if  the  amount  of  jiower  tmna- 
naitted  excood*  (MN)  h.p.  or  I.INJU  h  p.  Tho  wo«r  of  the  rope*,  which 
only  Uet  a  year,  baa  jiroveil  K^'^'^tor  tlinn  wo*  ekpeotwl,  ami  is  h 
•o«ret  of  oon«lder«ble  expeoM. 

Tlie  pntctioal  introiluotion  of  a  Byateni  u(  diet^ibu^ing  power  by 
(iTMSUre  water  ia  <liie  to  Lord  Armsltonc.  Suoh  a  aystom  invalvcii 
■  central  pnmpinf;  station,  a  wrie*  iS  distributing;  inaina.  and 
■uiUblo  workiajt  niolon.  Krom  iu  firnt  introduction  the  iiecaliar 
advaMagw  ol  tbia  sntcm  (or  drlrln|[  Intormittently  workinjc 
■McUfiM,  such  aa  Ufls,  dock  inachlnory,  railway  oranf»i  aim 
haaUnit  Kaar,  hacanie  oImUmis.  But,  will)  Inlanultloiit  working 
naeUnaa,  tbarw  »rc»»  the  ii4ad  ol  an  applknc*  (or  storing  energy 
darlBg  pariodi  ol  mtnimuiu  deonuid  and  rwUriog  it  in  periods 
of  naiinun  dcsnand-  The  invention  ol  ihc  ncanmiilatac  by  Lord 
Amutraag  nude  the  ay^toQi  of  hvdmurtt'  tranamiialoa  a  meco», 
and  at  tM  Mine  time  died  iu  character  oi  ■  ayntDm  spMially 
■dapWd  (or  tiiOMCaww  whore  inlervniKont  work  Is  reciuir«d  (o  b« 
dOM.  Lord  Annatniog'*  •)*tom  o(  hydraulic  distribution  by  water 
at  a  proMitn  of  7001b.  or  nuulb.  ]i«r  anuMe  bieh.  with  the  uso  of 
MMuranUlen  tor  eqiMlUBg  ttw  variation*  ol  supply  nod  demand, 
haa  now  b«*M  wideqr  adopted.  The  most  e>M<nsivB  ichemoof  ihni 
ki«l  httberto  eMnMd  !■  tlM  important  whome  carrici  out  by  tho 
HjrdraNlic  Poww  Oampwijr.  Orer  M  nulce  of  urowuro  maim  liNve 
now  been  Ud  In  tba  atreeta  ol  London.  The  Falcon  Wharf 
plUi^Mns  station  contains  (oar  sMa  ol  oompound  pumping  oiigiiKv, 
each  ol  3U0  kp.  Two  additional  pumjiinv  station*  have  now  been 
areeted,  and  I  .MU  Ulta  ore  worked  from  the  promurs  mains.  Tho 
ndafctMun  ebarg* (or  water  il  'A  per  I,<I0U  gallons.  This  n.(i*of 
dMiril*  ia  MOBOnioal  tor  saoh  Buwhine*  aa  lifln,  but  it  would  be 

ntntvagant  for  wdblooi  working  oontioooiuly.  It  would  bo 
nidvklaBt  to  a  obaffo  o(  mbtIv  OO  per  horsa-powor  per  year  of 
ajno  worhin([  heoia,  apaH  Rvm  ioterwt  aoil  BiaiMenance  of 
aaeUnea. 

I  tbaU  indieat*  later  mi  that  in  eoino  oases  whoiv  loonl  oun- 
ittlkw  OM  (arouraUe,  where  there  is  obeafi  water  puwcr  and  tho 
IwflilUty  el  ooneuiMitiiig  bigfa-lerel  Morace  reMtvoirs.  then 
hjdmaUo  tranwnlaiicw  oan  be  adopted  with  imccca*  for  disui 
biiUnc  |Miww  (or  ofdlnaiy  t^Aufaeturinit  )iurpoeca.  But  neither 
f  ladr— ■to  trananlMiaB  nor  hydraulic  tnuuouiMion  liavo  |>roted 
•uitMla  M  iMtlMds  for  the  «MnJ  dMnbution  of  moilvo  uowor 
(ren  eenlral  *ta(4o*u.  UalfAutlon  by  ttoom  and  distribution  by 
banterl  water  ha>«  both  b«M  triad  In  tho  Unitod  fitatos,  but  nut 
whh  very  remarkable  IHOSMB.     Only  two  Other  ueUiods  ate  avail 


able,  distribution  by  com proMed  air  and  diattibntion  byeloctritit^l 
Far    innny    yenra    com pr owed  air  haa   bom   uacd    to  dialrlh«M'| 

Sawcr  in  tunTielliug  and  mi n inn  o|iarallona  to  couadenUi 
i.stuiiceF.  Il  is  only  recently  that  it  has  beM  uaod  m  •  gMWal 
method  of  distributing  jiower  to  many  ooBtiniMr*.  In  HMa* 
installationH  the  machinery  has  been  rough  and  nmdwiliflc,  aoi 
ihc  wwile  of  enerey  very  coniiderable.  It  is  tknmKb  ejpedawcs 
IfalnciaiKl  improveuicntacarrioil  oul  id  the  remarkable eyst«D>ao« 
al  wciih  ill  i'ari*.  and  known  aa  the  I'opp  ayitom,  that  t,hm  gnat 
HdMviilaum  of  com prenMd  air  distribution  have  been  proved.  The 
I'urir 'y-tcm  hnx  very  gradually  devotoped.  About  1870  n  svall 
compressing  citation  wua  erectdl  to  nclnule  jnibttc  and  privata 
cbcta  by  mtermilteiit  pubea  of  an  oonvoyed  along  ptjpa*  chisijr 
laid  in  tho  sewers.  In  ISMD  about  S.OOa  dock*  wer«  thoa  drivwa. 
Meanwhile  the  comprowad  air  had  also  bean  applied  to  dtiia 
mato[«  tor  small  induntriaa.  The  demand  tor  poww  tboa  aapplied 
i-i'i-w  >Ki  rapidly  th.il  a  second  oomprwalag  station  wa>  boiU  in  th* 
RiicilcHmnt  B'arceau.  In  1889  steam  aireomf»ea»0realS,0(mL|fc 
wore  nt  work,  and  additional  comprwaon  wereoDdor  BOuelraeltoBi 
The  prauure  at  that  time  woa  Bvo  atmoapberev,  tuid  tho  Ur^^ 
air  inalnn  were  l'2in.  in  diumctor.  Ingcaioue  aad  aimplo  relaiy 
mochinee  wcro  uand  ah  «lr  motors  (or  amal)  power*,  nnd  for  laiBti 
powers  any  ui-'liuiiry  steam  engine  was  coorort«d  Into  an  air 
motor.  Prof.  Kennody  mode  laeta  in  IKMI,  whioh  were  oomnaal- 
mted  to  iJiis  association  He  found  thai  a  motor  (our  mil«e  Inm 
the  aomprossinK  station  indicnted  10  h. p.  for  'JO  i. h.p.  e^peadeJ 
at  the  conipro^iiig  station,  an  efHeien^  of  ao  par  cent.  oofa. 
There  H-eie  then  i25  motoi's  worked  Iron)  tbenlr  mnioa.  Sino*  Ml 
more  oilended  investigation*  have  bean  made  by  Prof.  RIedhr. 
nf  Hoi'lin,  and  the  chiel  |iart  of  tho  waste  of  work  haa  been  iraeol 
to  inellioitmin-  of  the  air  eomprflMor«.  CoBapound  )Ur  Luiupia—w 
of  muoh  hiKher  eHioiency  have  now  been  0OMtraat«d.  The  fkM 
at  I  he  til.  (argonu  station  haa  been  faioreaaed  to  4.tMWk.p  A 
□aw  ntalion   ha>  boon  erected  on   the  Quai  de  la  Care,  in 


iiliinintoly  to  contain  coinpieiMoni  of  34,0O(ih.p.      Cotnpremenrf 
lO.IKXl  h  p.  are  already  under  conalruction.     (\>R)pr«^Md  all  tnw 
iniudoii,   whetlier  or   not  It   ia  the  most  ecoaomiaal   ayalwt  v 
undoubtedly  a|i|iliaablo  for  the  distrlbuUon  of   iiower  on  •  ■*} 
Urge  scale  and  to  vvry  cansidsFable  dhuncaa.     There  is  aWWn 
in  any  of  the  appLiancos  whieh  is  novel  or    imperfectly  nelw 
ntood.      The  air  ia  uied   in  tho  ctwaumer'a  pretnisoa  in   maohliB} 
of   well' understood  typoa.   and   old   atoam  enginoa   ant  be 
vortod  into  air  motora  without  difficulty  and  withoat  alun 
of    exlslin(r    tranainlwive    machiaer?    In     tlw     faotoriea.      Sri 
leant  imtiorlaiit.  tlie  air  can  be  meaaured  with  aooarvoy  i«om> 
(or    pru'Ttical    purposes  by  Simple  meters,   and    chargod   fM  la 
proportion  to    the   power  consumed.      Aii   comproieoiw  and  tf 
motors  aro  not  as  evident  aa  dynamos  and  cloctric  raoton^  bat  it 
one  rca|iect  diatrlbution   by  air  and  electricity  oro  dmtlar.    tm 
ilutancea  which  arc  not  more  than  a  (ow  mtloe  tJ)o  kwa  ol  B>N(0 
ill  branambiitan  I*  small  oiioiigh  to  be  inalgidScanU 

There  ia  yet  one  other  inudo  ot  power  distribution  wUdi 
IiiDmtoas  to  beooioe  tlie  moM  tm|iort«atof  all,  nid  whldi.  In  th* 
(itso  of  tmnsroianon  to  very  Kreat  diatanoer,  if  sucb  traoMWta 
becumee  (locotHwy,  haa  undoubtedly  grot  atlranlnm«  over  rmj 
other  method. 

About  oloclrical  dintribuiion  of  power  1  shnll  noc  vantoTe  to  mj 
much,  partly  boeauao  1  am  not  an  etettfinal  expert,  parllr 
liocnuaci  it  1ia>  buen  lalolv  |iretty  fully  rlisrmsiwut.  In  ik* 
Uni(«<l  .Siiiitd  thnio  hai*  Dean  an  enormoiu  doveJopment  el 
vlevtriit  ttamwayo,  which  aro  eMeotlally  oarca  of  elootrlc  pee* 
dielribulion.  In  this  oountry  we  have  the  Soutli  l^ndoe  sal 
!ome  other  inilwayii  worked  electriaally  Tlioro  are  olhm 
also  on  the  Continent.  Ilni  eteotricnl  power  ciistribaliea  <> 
[irlvatc  conaumera  for  iniiuAtrial  purpow  has  nut  yet  mad*« 
■nneh  jirosroee  as  might  have  been  oxuocted.  Perhnpa  elMtriBl 
engliioere  nave  boon  so  busy  with  proMomoof  eleotrfol^iAlmlW 
tliey  have  had  no  time  to  settle  the  oorreepoMliDir  pnthlnw  tl 
liowfT  diKtribiiUon.  No  doubt  oontinwiua-ciiimtit  dlakrlbatM 
jironnnls  at  tho  moiuout  the  feweat  iliRicoltieii,  or,  at  any  itM 
mvoliee  the  fowivt  cam|inmtivcly  untried  eipodloola.  Setw* 
continuoUB'GUrrenl  plnnla  for  dintribuUng  power  mm  at  operllha. 
of  which,  perhapa,  tlio  moat  intoroating  ia  that  at  Ojonnas.  wlsA 
uaa  dcacribod  in  Section  O  laM  year  by  Prof.  O.  nxbM.  ThM 
:«Ki  h.  p. ,  obtained  by  turbines,  1*  transmitted  eight  kOomeCns  <« 
l.dOU  volts.  It  Is  then  let  down  by  laotor  timasiforHiva  la  • 
voltage  suitable  for  lighting  and  diiving  nsotoia.  A  nmnberal 
•mall  workvho|i«  are  driten.  tho  |K>wcir  being  •applied  al  a  hi^ 
rent-  Al  the  (-aluinet  and  llecia  mines  on  Ltho  Hnporlor.  at  lla 
Dalmniin  mines  in  C'-aliiornla,  and  some  Other  [ilniiw.  aaMS 
ilorivL-d  from  lurbiiica  ia  trnnamlttod  dlataneea  «(  m  mllnor  levH 
ooniiiiuoua  ctnctric  currant*  and  used  In  driving  nrinhig  aiM 
nery,  and  Mme  (■a>v>oI  tlieuseof  0lecl«lcaJdlal«iE«tlealnBiB«<> 
thin  oountry  w<'ro  iiiuiitionod  by  my  prodeeeMor  ia  hto  aUn« 
la«t  year.  At  llnulford  A  few  Meotrie  RMitom  aro  b«i^  wMkal 
froTn  tho  eletrtric  lightJnjf  naafaia.  The  largwt  ol  ihuw  U  ^ 
a*  h.p-  The  price  lit  wbid  iheeleotriaityiSBappli«d  ienot  gt>«k 
but  1  hcliovc  ilio  coet  in  high  whan  reefco*ed  for  oootianaua  essi 
ing.  It  woiilil  scorn  tliot  It  most  boao  when  the  elootric  esrKrt 
1*  gcnoralod  by  al^iun  |>ower.  At  SdiaKhausno  an  oloetrte  I 
niiiwlon  hw  now  l-iecrn  constructed  alongside  of  the  wlT«.rap«  I 
nils'iuii,  Thciiowerisilerivnl  (nm  two  ti*r)iine*,ancl  Is  InuHB 
aorom  tlie  Khine,  u  disUnco  of  750  yards,  al  VtM  voltai.  IV 
current  drit'ss  a  apinoing-miU,  in  trbich  iba  larnst  ^oMr  * 
3>#}  h.  p.  Tho  power  u  uld,  I  behevo,  at  413  per  Eone-poww  ' 
tho  mutora  per  annum. 

Uany  englneera  have  now  ap|au«nlly  ooroa  to  tho 
that  alMrnntlne  ourrenta  will  no  better  for  {lownr 
li>    ronsidoTHhT*     iliatiiiiceti     tlion    ooiulnauus     owrrenta.      fbo 
interenting  alteniat^ourreiil  tfanemlMten,  (lartiy  (or  laww,  |m4 
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lor  li|[htiDg  purpoees,  haa  been  for  some  Uma  bi  optTBtioit  at 
Ronon,  On  the  line  of  lit*  xjueiluct  brlnjfliig  wnter  troin  the 
OorEente  rlvnlnt  tliree  •Icclric  el*tioii«  »re  Mnsc  eaUblwiied.  The 
rowrvoira  Are  '^.DTiOd,,  above  (>eiio&,  and  as  Ibut  it  a  iiineh  L'rout«r 
Itil  UtAii  i*  rvqiiimi  for  wat«r  (upply  purpo««a,  pari  can  b<e  uwocl 
to  ((enenktc  aboui  1,600  h.p.  Id  tne  Imlof  the  power  atal ions 
erMtod  th«rc  are  turbine*  nf  -ISO  h.p.  drivinc  two  dynumoi.  A 
eeoond  iBr{[cT  ilAtion  woi  complotod  In  Novnrabor.  In  thu>  thore 
are  oi|[ht  Kltenutl*  enrmt  dynamo*  of  TOh.ji.  ouch.  Six  ittt«r' 
naUirn  ar«  work«d  in  MtiM,  tranmnltling  a  currant  ol  O.O'W  vol[^. 
The  oiirr«nt  i»  Inmnimited  16  luilen  by  bareoopMr  «ittu>.  sr-nim. 
dlametar,  pliirail  uipthouL  The  current  !■  uMd  bMb  lur  h^-li'mu 
And  |x>w«r  piir|HjiHu.  Another  method  of  n^ng  aitcriiAl  itig 
ourren[«  waa  adopted  in  the  renuirkable  oiiwrimoDt  at  Frankfort 
lut  yoa.r.  In  that  nnne  onoriry  obtained  by  turbine*  iit  LAuffcu  wo* 
traiiiini]tt«d  to  Fiaakfort.  a  tll«t*nc«  of  108  nUoa.  nnd  and  for 
]l(thtii)j;  Hiid  drivjnit  u  motor  Tb»  oitrroM  woa  obtained  at  low 
t«ii«loii,  tninilomiM  up  b>  a  tenrion  of  Ift.OOO  to  '^.HOO  volt«  (or 
IroDSiiuMioni  and  Uieo  Irmnalonneil  liown  ofcoln  tor  di^tributiun. 
The  loos  In  the  oondoctinji  wire*  ranged  from  .>  h.p.  when  the 
turbine*  worked  Bt  lOU  h.|i.,  to  '2i  h.p.  when  the  tuibino*  worked 
at  200  b.p.  The  ofllcioncy  of  dynamo,  two  trBiitferiiieri.  and  line, 
rkDKod  Irom  SK  to  '•<  p*f  e«nt~,  a  remarkably  aatwtoctoiy  ro*alt, 
TSor*  can  be  little  doubt  that  i(  etUcient  and  durable  Iranifomner* 
CM)  b«  oonitiraoMd,  tiiey  do  |;ive  a  oonaldarable  odranlHifa  to  an 
altaniM«-«arranl  ■yrtem.  Toanordinoiy  engineer  it  ni>pOM«  oIm 
that  Ibe  Mystemof  pr«laGing«urretit  at  low  tension  in  tbe  dynamo, 
and  using  il  at  lov  tcnaiou  in  the  motois,  i>erinits  the  const rut^tlon 
of  (lynonioa  oud  molon  more  mochanioally  nnciceptionobla  than 
those  workinit  ut  bigli  voltoffc. 

1  hnvn  apoken  of  tho  fT'nwtli  of  a  denumd   for  |iov«r  diatributed 

in  1  ninvoniant  form  In  lownii.   The  |<owerdietrlbation  in  London, 

Miii)c)i(iiMr,Rirni[u;,'1iHiii.and  UverjHiul  by  ur«Mura  water,  end  ibat 

by  rompr«M«(lairtn  P«ri)<,  show*  bow  rafiidly.  wh«ii  |iower  bt  avail. 

*blo,  a  demand  (or  it  arise*.    A  strikinif  inslonce  may  be  found  in 

the  amall  town  ol  Genera.     In  1671,  soon  nftoi  the  mmpiotion  of 

the  earlier  sysiem  of  low. pressure  wawr  lupply.  Colonel  Turret- 

tinl  applied  i«  the  Municip*]  roannll  u>  (lUogaprowuro  on  sine  on 

the  lown  inala>  fur  driTln|{  tlia  (ocMry  of  the  Society  tnr  Muiii' 

facturlnn  Phyalcal  iDMruraanta.    Tlie  plan  proved  lo  oo4iv«nient 

thai  nine  year*  after.  Id   1880,  there  were  la  Ueneva  III  water' 

motom  RUiiiilied   from   the  luw^prctwure  main*,  usinic  31,000.000 

cubic   leet  oi  water  nnDuoUy,  and   payinK  to   the  tnunloipalily 

nearly  JCJ.OOO  a  year.     Tbc  coit  of  the  power  wo*  not  low.     It  wo* 

ohorged   at  «  rate  couiiaUtit   lo  fn»n  £3A  to  £Vi    per    hor»p- 

powei  per  year  nf  8,000    worklnif   hours.      Uue   eien   th(<  hit;h 

price    aid    not    prevent     the    nee     o(    (lOwer   to   conveniently 

obtaineblo.      Slnoe   then    a    hiffh-prefeure    watei     sertlve     iiae 

been    ottablUhod,    the    water    being    pumped    hf    turbinoa    in 

tlic     Rhone.       Fiooi      thia      hi|;h-prtiiaare      lervioe      inwer    i> 

riipplied  more  cheaply.    On  die  higbpresmre  i>yBteai  tae  coat  oF 

the  power  Is  about  0  7d-  per  horse-iioirBr  hour,  or  £t)  |Kf  honw- 

fiower  for  3,000  warkui){  hour*.     In   1889  the  annual  Income  from 

■rater  oold  for  power  parpoeo*  on  the   low-preaMire  ey^lem  was 

£11:080,  and  en  the  high-preeeare  ayatem  £t,dOU.    On  lbefa{|ih' 

prMMUT*  *y*teni  the  rooelpla  In  l&Ml  uere  inorensinic  ut  the  rate  of 

M80  peryeex.     In  I8SS  the  motive  power  dislributod  on  the  hljch- 

pTMeure  eyttem  alone  osaounled  lo  I.Jno.Oili)  horae-|io«ror  houn^ 

tlieTe  beinp  19  motors  of  an  nK^reifatc  ucirkinff  power  of  i,:!Tn 

herMii.      In  Zurich  thero  i*  a  c|uiw  liiuilur  «yi>Um  and   power, 

amountini;  to  0,000,000  hon«>[iOwor  horn-*  in  the  year,  diatrtbiitod 

hydraollcnlly  lo  varlou*  ooniuniot*   who  |iny  a  rvntal  of  £l,:iO0 

per  annum.     It  wlU  bo   noted    that  all    tliie   |iower   in   tietiuvn 

and  Zurich  la  obtained   from   water   which    has    been   jinmpod, 

•uid     It    !•    the    low    I'OsI    of    the     wator    power    which    doe* 

the    inmping    which    miikes    this    (loiwiblo.     But    further,    in 

both  fjenevn  and   /iirlch   the  whole   of  the  dynamo*  supplyint; 

olectria  light  ore  iiUo  driven  by  lurbinc*  ualnn   |iunii>«l  wal«r. 

Tli«  HMivenioncc  nf  till*  arlana  In  thi*  way.     The  fail  obtnliiuble  In 

tbe  river  Ia  both  ca««a  I*  n  amall  one.  and  roriea,     I.ar)ie  turbineii 

nra  required,  and  thene  cannot  work  at  aconnantafieed.   Further, 

lb  la  (niiennlve  to  ui>e  IheM  Urge  lowpresdure  turbines  U>  drive 

directly  ilynamos  whioh  only  work  with  a  considerable  load  for  a 

Hharl  portion  of  the  dny.     Tht  lowpromirc  tnrbine«  in  the  river 

ure   Iheiefore  u.«il  lo  piim|)  u-ator  to  a  htKhloiol  ixboi  voir,  and 

they  work  with  n  conatant  load  oil  the  34  houra^     Fiom  the  liiifh- 

levcl  reservoir  water  i>  Uikon  oa  power  i*  nxiotred  lo  drive  the 

dyniuno*.  uid  the  turhinee  driving  the  dynamo*  are  «mall  hlgh- 

preieare  turbine*,  woiking  always  on  a  coni'taiit  fait  at  n  legular 

■p«ed,  and  eeslly  adjaeteu  by  a  governor  to  a  varying  load.     The 

Ketein  leem*  n  roundabout  one,  but  it  is  perFuclly  rational,  effec- 
19,  aiKl  economial. 

Few  person*  can  have  aeen   Nioffata  Foils  without  rcAo-ning  on 

tlie  enonnou*  energy  which  ia  there  oontinnonaly  ei[«nd«l.  and 

for  any  oeefn!  purpeae  wawted.     The  exceptional  ronnlani^y  Ol  the 

volume  of  flow,  the  Inirariablllty  nf  the  levels,  lh«  dopth  ol  the 

plun;ro  over  the  eeoarpment,  the  xolid  oharooler  of  the  rooks,  ell 

mark  oat  Klecara  m  an  ideally  iicrfevt  watvr  |iower  station,  while, 

on  Uie  other  hand,  the  lemarliable  facititles  of  transport,  botJi  t^ 

Waai  navigation  on  the  lakoa  and  by  four  syetems  of  railway, 

flbrd  ounnnereial  advacit<u[««  of  the  hiRhost  importAiice.     From  a 

ohment  boib  of  ^O.OOO  aqnarc  mile*,  an  area  irroatei  thou 

,t  of  Prance,  a  volume  ot  water  amoontintc  <o  ■jn.'i,00i)  cubic  feet 

•eoond  deooenda  from  I^ke  F.he  to  I.akp  OnUrio,  n  vortical 

>noeotX9Qft.,in  a7iniil«e,     8u|i|«nlnitthi»  whole  ■IminicO'ilrl 

utilbed.  il  would  eupptv   >,UOO.U<X>  h  p.     This  ]■  more  than 

ttbte  the  total  steam  and  water  power  at  imssent  employed  in 

-  Ill)  fact  urit)*   industry    in    the    United    Htates.      ImmediBtely 

iw   the    Foil*    the    rivei   bands   at    r%ht  angles,   and   flow*  i 

aiagh  a  narrow  i[oigc.      The  town  uf   Kiagate   FoUl  on   tbe 


American  side  occuiiie*  the  tableland  in  this  angle.  The  enrliesb 
trader*  who  settled  near  the  FalU  erected  stream  mills  in  tlie 
U{^ier  River  In  ir.!i>  (or  preparliif*  timber.  I.Ator,  the  I'orter 
family  erected  fsctoiii^'  on  ihi*  iblaml-  in  the  rapid*  above  the 
Fiitls,  It  was  not,  liuwcver.  tilt  about  30  yoare  ago  that  any 
ayatemalic  attempt  was  ma'lo  M  iitillxe  fieri  of  the  water  power  of 
the  Falls.  Then  s  canal  was  constructed  from  I'ort  Day,  about 
threo^quartera  of  a  mile  above  the  Falls,  lo  a  forcbsv  or  headrnco 
along  the  otilTovorlooklnE  the  lower  river.  In  IM74  thet-aiaract 
Mill  was  «alabli*hod.  taking  power  from  Lbia  canal,  and  other  niilla 
ware  gradually  erented  till  aoout  0,000  h  p.  was  uMllsod.  These 
inili'-  liavu  been  exceedingly  proepeious,  but  •!»««  the  growth  ol  e 
ffTlioK  ngainsl  the  disfigurement  o(  the  Kails  it  has  becooie  impoe- 
aibic  lo  oxu^nd  works  of  the  same  kind  The  I'lcii  of  a  method  of 
utllUing  tlin  Falls,  capable  ol  greater  development,  and  free  from 
the  objection*  lo  the  hydraulic  ennol  with  mill*  diacharging  tail 
wator  on  the  foe*  of  the  clIlT,  Is  due  to  the  Into  Mr.  Thoma* 
Svenhed,  divleion  engineer  ol  the  Kew  York  Stale  oannliL  He 
pioimeed  to  conatiucl  head-race  eonale  on  uooocupiod  land  soma 
two  miles  above  the  Falls.  From  these  the  water  was  lo  fall 
Ibrough  vertical  turbine  pits  into  tail-race  tunnel*,  converging 
into  a  great  main  tunnel,  discharging  into  the  lover  river.  Apart 
from  an  Inappreciable  dlminutioB  of  the  volume  of  flow  over  the 
Fall*,  Ihia  |)lan  avoids  any  diaflgaremenl  of  the  iconcry  near  the 
Fall*,  and  [>*rmiU  a  heed  of  nearlv  SNIft.  lo  bo  made  avaiUblo.  It 
ia,  however,  easential  lo  such  ■  plan  Ibat  work  aliuuld  b«  under, 
token  on  a  very  large  sosle.  In  I8M  the  Niagara  Falls  Company 
was  incor|ioratcd.  and  obtained  option*  over  a  considerable  area  M 
land,  oiiending  finm  Port  Day  for  two  milea  along  the  Xiogora 
River.  In  tiMll  theCatoro*!!  Omstrucrtion  ComiHuiy  was  formed 
to  mnlure  and  carry  out  the  conatincUonal  works  required.  The 
(iroMnt  plan*  ooiitomplate  the  utilisation  of  lUl.iXIOeDbellvohorM- 
JMwer,  The  principal  work  of  con*tructlon  i»  a  great  tunnel 
7,'250ft.  long,  which  I*  to  (onn  a  tail-raoe  lo  the  lurbnce,  atarting 
(mm  land  belonging  lo  the  company,  and  (lieohargitig  into  the 
lower  river.  The  tminol  ia  lOTt.  by  2lfu,  or  380  siiuare  feet  in  area, 
Inaido  a  brickwork  lining  lAio.  tliick.  The  base  of  the  tunnel  is 
'jnift..  helow  the  sill  of  the  head  gate,  tai  iwrmils  a  (all  of  MO  to 
bo  rendered  avaibibleal  tho  turbines.  Tlie  bdckwork  ol  Iho  tunnel 
it  lineil  for  '2l>ntu  from  the  mniith  with  cnst-lToii  plate*.  The 
tunnel  hns  been  etoaval«d  wir.b  remarkable  rapidity  with  the  aid 
lit  drills  worked  by  compraeaed  ait.  The  mam  head  race,  about 
'.XNJft  wide,  will  ruB  for  about  .'i.OOtilt.,  parallel  with  the  river, 
having  ontroDcaa  tram  the  riier  at  both  enda.  Near  the  lower 
roach  the  Soo  Pa|ier  C'ompany  U  alroedj  arranging  to  utilise 
it.OiN)  h.p,  dlsdiarglag  the  water  from  tlio  torbtnes  through  a 
lutcml  lunncl  into  tlie  main  tunnel.  Near  this  lower  reach  wdl 
iiti-o  be  placed  two  prinoi[ial  power  stationa,  from  which  jiowor 
will  be  ilislribuled,  either  electrically  or  otherwise  in  ways  net 
yet  liiUy  determined.     The  first  tiirbunes  lo  be  erected  in  these 

Slower  sMtJon*  will  be  twin  turbiiioa  ol  the  outward  Row  lype  of 
1,000  efTectlve  horae-nOWeT.  These  turbines  have  n  vertical  nhalt  (or 
drlvingdynamoeor  Other  machinery  placed  aboveground.  Atxording 
to  Mr.  Evenihed'e  original  j^na  It  was  Intended  todletributo  water 
L^-  surface  canals  to  difwenl  power  uMra,  eecfa  of  whom  would 
sink  hia  own  turbine  pile,  connected  below  by  IaMt«l  leaneUto 
the  main  discharge  tunnel.  Some  of  the  power  at  Niagara  will 
undoubtedly  bo  used  in  this  way. and  in  the  ease  of  induslriee 
requiring  a  large  amount  of  power  it  vUl  be  eoonomiceJ  to  pur. 
chose  a  alt*  uid  water  right*.  Such  a  pUn  is,  howei'er,  not 
iuila|>tod  to  RiiuJler  factories  Obviously  fer  them  It  would  bo 
more  eoonomioal  to  develop  the  |iower  In  one  or  mere  central 
KUtiunit  by  turbinm  nf  large  site  under  oomiaoti  (nan*£«m*nt. 
Furt.Iicr,  once  given  the  means  of  distributing  power  Insleeid  of 
water,  an  important  eitonston  of  the  project  beeomes  possible. 
Besides  supplying  power  to  industries  which  may  tooato  them- 
sclvea  at  Ninvii'a,  the  power  may  bo  tmnsmilled  to  the  existing 
(octorto*  In  Bulfslo  and  Tonawando.  ArrangemenU  are  already 
prooeedinKtotntnsmil3,0U0hp.  to  Bnlhlo,  adiatanoeoi  I H  mile*. 
to  work  an  electric  lighting  Rtation. 

In  ISiK),  Mr,  Adanu,  the  president  o(  the  Niagara  (instruction 
<.'om;iatiy,  visited  Europe  lo  eJtamine  •yetems  ei  power  distribu- 
tion. It  was  in  conseqnenoe  of  this  vieil  thai  the  important 
inodiiiration  of  the  plans  of  the  company  invi^Tcd  in  toe  eub- 
a  ti  lull  nil,  to  s  large  ttxtent,  of  a  system  of  power  dlelribHtion  for 
a  KyaMrni  of  water  diatribullon  come  to  bo  adopted.  "Die  Amerioan 
englneere  were  anilous  to  obtain  the  beat  Gurojiean  advice  as  to 
tlie  metliode  beet  »uiteil  to  the  local  oandlunnn.  A  commission 
wa«  formed,  oonsiecing  o(  Lord  Kelvin.  Dr.  (Vileman  Seller*,  Prof. 
Masoort,  and  Colonel  Turreltini,  and  an  inTlt*>Uon  wae  given  to 
engineer*  nnd  eagineoring  ftrmn  in  Europe  and  America  to  send 
in  competitive  projects  foi-  the  utiliMtJon  of  the  [wwor  al  Njanira 
and  it*  distribni-ion  to  difTaretit  oonnmers  at  Niagara  and  in 
iiulTalo  by  electrical  or  other  moans  Many  of  theplanamntic  wfire 
worked  out  with  greatcareandcompletoneaa.  Astothe  liydraulio 
part  of  the  project*  there  wa«  eome  approach  to  general  oontent  a*  M 
the  arrangemonte  to  be  adopted,  but  as  lo  Ihe  meUiodaol  dislrlbu  ting 
the  power  there  was  an  extraorrlinary  diversity.  Oenerally  the  rom- 
mission  reported  in  favour  of  electrical  diatribubion,  with  perhapea 
partialuseolcoroDresseil&ir  aaananiiliary  method.  Ilenetolly  aleo 
they  reported  in  Cavonr  of  method*  of  distribution  by  conlinoous 
cnrrenle  In  preferenee  lo  alternating  currents.  Since  the  date  at 
which  the  commlsalon  reported,  Uie  Frankfort- I.«ufr*n  experiment 
ha*  been  made,  and  in  the  opinion  of  some  electrical  eiwlneere  a 
rlistinct  advance  has  been  achieved  in  the  ant  nf  alternating  cur- 
rents al  liigb  j)ol«ntiti1.  The  coni|iany  ha*  not  yet  decided  to 
adopt  any  plan  lor  Uie  oentral  sUitlons  exoept  in  a  tentative  war. 
One  or  more  turbines  nf  fl.OOO  h.p.  are  to  be  erectod,  and  preo- 
ably  at  first  thia  power  will  bo  distributed  to  BuCEtlo  by  an 
allemaling -cur rent  ayHlem.     Tbe  ooel  of  a  *M*m  boT»o-t>ower  at 
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Bablo  b  rtckooeil  ol  3Sdol.  |i«r  annsni,  I  bell«T«  the  oompaojr 
mta  ht  »Ua  U>  cUlivH  (loww  >t  frain  KUoL  (or  larn  mdoodU  and 
•  ««>(«r  prioe  lor  mUl  auovnt*,  this  price  bcdne  raekoned  for 
Si-MMr  dan,  Tlie  new  IndiMry  of  de^tric  ligbling  has  mad« 
meoBtmry  Ueprorinon  of  \»rj[t  aiBounla  of  motlm  {lOwer.  Electric 
meUoo  pLaiCuIf  do|i«a(tii  oa  tlio  tnpjily  of  molive  power.  Now 
nfcwnlwl  hm)  maUUsrvloal  proogmw  aro  beiDg  iDtroductd  v^loh 
MlMy  tlepend  (or  iiwir  camnMnial  Miccen  on  thq  nipply  of 
neiin  jtower  M  *  low  prioo.  Niagan  U  UMlv  to  becomo  not  only 
a  Mat  of  largo  BMMnwItiTllig  oporatioiui  of  facDilinr  tyiM*,  bat 
alio  tb«  bouM  of  iaaparUuit  nav  induMrie*. 


TAUNTON. 


L 


Ttifl  following  u  tlio  report  of  the  Electric  Ligbtiiig 
Commiuee  on  the  {MirehaM  nf  the  Tiuntoii  electric  light 
works: 

Vonr  ooMmtttoo  ropott  ihat  Uiey  have  bBlruet«d  th«  tovn  clerk 
aMJ  botoax'*  ■an'anr  toobtitlii  Iho  oooOMtary  informatian  miaircd 
la  W  ittvM)  ha,  aiM  tn  eonncMion  wil^,  Ibe  moinorial  adi-ertiMt- 
■  Mi  and  draft  Ibicue,  which  baa  been  dono.  They  cirawnt 
banwU  tho  nenwrial.  wbicti  will  rocjuire  the  aeol  ol  the  Council, 
aod  tbe  dra/ta  adnrtiKOUMt  and  lioeoae.  It  ■>  nwcomry 
that  ■  cbequc  tor  CM  nlMKiIid  bo  paid  to  Uie  aMUtAnl  raoreUry 
ol  the  tioard  of  Trade,  and  tboy  prwent  ebeqne  for  ■txnnturD. 
The  town  clerk  ha*  iimmI«  MraoceeaeBH  with  MeoanL  Shnr(ia, 
Parhar.  I'rHcha/d,  and  Ba/hatn.  of  S.  Bridg^atnat.  Wo>t- 
MMwUr,  loaotaa  Ua  ageaia.  awd  umd  ^>«nay  termt  inoblainlng 
tlw  llaaa«>,  and  b«  twi  infonned  (be  ooinmlttee  that  he  hoiiea  he 
•rB  be  abla  to  olitun  the  aame  at  a  lea>  ■Mm  iban  waa  originally 
BBWt— plat  III.  Yoar  coniaiittao  have  adopted  the  rccommoD' 
datien  ol  the  lAfthUng  t^ooimtttoo  a«  to  Uio  dutribution  of  the 
M«e«  addllboal  lam)*  for  utreet  KshtinK.  Your  cammlttoo 
paaaani  b«r«wllb  tb*  report  of  the  borouKC  ouiveyor  a«  to  the 
dlaitad  vUKaUoci  tram  U>e  eleetrlo  tightUie  work*,  n»d  aa  lo  tbe 
MM»Wi*i  whioh  have  been  takeo  b>  remedj^  the  Hinnke  nuiMDoe, 
•a  to  wbkh  eOMplainta  hare  been  made.  V  our  committee  leoom- 
Mad  llMt  tbe  amount  noccKary  for  the  porchuo  of  the  electric 
Ul^Uiu  work*,  phwl,  loachifiery,  and  iiiidcrtakinit  for  the  obtun. 
!■![  of  Ina  Heenae  and  tbe  cool*  atlendanl  thoroon,  and  for  the 
ln|irov«D)«(it  and  •xteMslon  of  the  workf,  mncblnery,  mid  wire^, 
ba  raiaed  by  borrowinf;  the  tame  undor  the  »ow«re  unrl  giioviKioiiti 
of  lb«  TkuntOD  CorporalioD  Act,  1880,  and  that  the  rkuiu  be  ropnid 
dnnag  a  period  of  io  yoan,  or  luch  other  period  as  the  Laea.] 
(iavammeni  Board  willjiTaiit  tar  luch  pur|>0K>.  The  foUawiDg  is 
tbe  borou|[h  nurtoyor'n  catiinal«  for  improving  and  extending  the 
workj).  phuil,  and  dletribuUng  main* : 

(•orobawsot  work. «,300 

Babetitution  of  underfrround  for  overhead  wina  by  the 

Fowler- WaHoff  eyKteni t.StO 

P.ttra  wfro*  hi  (.urjoratlonntreot  And  Hammet-Btreel    —  SO 

Taklnj-  II  |i  iiiid  layin)*  parcmo'il  In  preaent  area O^ 

KituiMion  of   lightini;   (indudint;   Inking   up  and   laybng 

^pavement) 432 

n  irintt  from  oiiuns  to  hou*«a  and  tranfformorn   300 

Alterotion  of  arc  Umiw 90 

Extra  wiroa  (or  oranting  roada .,i,.u  ••>•• lA 

Altornllona  at  depOl SOS 

Legal  •xiwnaea » 330 

Wortiliie  eapMal  I.OOO 

MeUra 300 

BundrlM „...,,..., 332 

Total  .,.„ ,...f  U.OOO 

The  borough  nirvoyor  ropott«d  as  follows: 

I  hai-e  very  oarotnlly  invoallgatod  tbe  oompUlnta  made  reganl. 
Inw  (be  electric  tiabt  worka  In  St.  J»mee'*.«troot  and  Middla-elrMb. 
I  nai-e  rlijted  tbe  worka  manv  time*,  and  the  above-aaraed 
■l(«et«  at  all  hour*  up  to  midnignt,  aod  hai-e  tried  eevei»l  exiieri- 
ni«ite  without  Doding  a  trace  of  ribration  in  nithor  vlreet  i  uiwm 
one  OOcaalon  I  was  permitted  lo  hare  the  wtndown  ojiened  luid 
dOMld  at  Mr.  {tavonbM'a-i.r.,  Mr.  Showoran  houne.  which  i> 
dlNttly  oupoaiie  the  gate*  of  the  worka— and  it  required  n  utrnln 
lo  oatck  tko  lea«t  lound  of  the  work*  with  all  Ibe  upjier  window* 
Ofien  (I  Biandlog  In  Uie  ball),  aad  when  the  window*  were  niter 
ward*  eIoa«d  not  a  eoued  could  be  heard,  or  the  lea«t  vibniliun 
fait  I  boUi  Mr.  and  Mre,  lUvenhlU  were  prownl  with  me,  and 
■Mttbar  of  tben  ooakl  detect  a  wwnd  tram  the  war kt.  and  they  also 
Mated  IbatLhey  have  not  had  tocam|iluin  ol  any  nuwancc  from  the 
worka  tbe  three  UMittba  they  have  oc«a|nod  tho  houM,  nor  hai-e 
tbey  felt  any  vihrat4oa  whMovor.  I  have  had  the  doora  of  the 
worka  upon  Mid  oliut,  avd  have  tried  with  a  tuning  fork  a^lnia 
the  ghuw  of  ttiy  wateb.  but  hai«  failed  to  detect  « ibnition  or  the 
blnt«t  treuMr.  The  houae  adjoinin);  the  worka  beloogini;  lo  Mr, 
UiMbaut  ia  the  one  eioeptton  i  theni  n  grinding  ddIk  can  be  heard 
In  tbe  roouH  neareat  the  wall  of  the  u'orka,  and  aUo  at  tbe 
DoUago  in  St.  Jomea'a  atieet  there  ia  a  little  oouad,  hot  Mr.  Yea 
and  liM  wife  both  aaaurwl  ne  that  there  wai  DOthingto  complain 
of,  and  that  thay  liad  Urad  there  aome  time.  Therefore  the 
■(uwtlon  of  ilbratloa  t  oorwUder  hae  been  sooMwbat  exMggentloil, 
but  If  the  (aglne*  and  dynauoe  war*  bedded  properly  on  felt  ur 
rubber,  tbeaonnd  wo«l>l  be  contMerably  laea  i  ooiaeol  ibetimbem 
an  alao  abrtink  witli  tJhe  beat,  and  llieee  aaaiat  in  making  a 
adm,  b«t  taking  the  work*  a*  a  whole  I  ooaahlor  the  engtMa 


aotl  machinery  aro  ranaing  aoiaotbly,  and  that  there  ia  little  to 
oomphun  of,  oqwotally  when  the  doora  of  the  worka  are  eloaei. 
Regardiag  tbe  oompbint  aboal  anwke  and  the  depoat  of  aool, 
certain  alterationa  have  been  made  which  appears  la  bav«  had  tbe 
desired  effect  apon  ibe  latter,  and  the  aHttg  of  batter  cokI  baa 
prcrontcd  the  *moke  nnimnce.  A  iteamjeiMa  boen  carried  up 
oaMldo  and  through  Iho  chimney  thnft  about  SOIt.  IrMn  the 
bate,  and  i*  oonnectwl  with  tbe  beUer.  no  that  a  preeiwr*  of 
«te<itB  ia  brought  lo  bear  upon  the  deal  wbui  the  tuboa  ore  bdag 
blown  out.  and  which  oaveea  it  to  depoitt  at  the  bottoin  ol  the 
shaft,  and  bcre  do  iron  door  haa  been  placed,  eo  Uiat  tho  depoalt 
can  be  at  once  removed  inate«d  of  at  formerly,  when  It  wxraM  Ue 
there  until  blown  up  the  chiteney  by  the  great  (lnui|;ht  when  tb* 
damMn  were  being  mknlpulaled.  I  hai-o  treunooUy  wabohed  the 
«t*ek  eiaoe  tho  new  ooal  baa  been  in  umi,  and  I  hnre  modd  a  liiUe 
brown  emoke  (for  leas  than  two  miiiut«»|  when  tho  ligbta  were 
btins  put  on  in  the  Unm,  and  at  other  Umea  nobhlD|;  whldl  OmM 
be  oAied  a  nniuace  coukl  be  *een  bwoing  from  tbe  pt*dk.  Tbe 
eihixuat  which  u  connected  with  the  water  boater  ohovM  bt 
carried  in  ivnother  direction  i  thia  would  iireveot  tbe  et«am  being 
blown  into  Middte**tr«et— thia  i«  caused  by  .the  boot  not  doaag  ila 
work  [iroiieriy.    I  have  pointed  Ihie  out  to  Ihe  mknagor.  who  hm 

Cromuwd  to  get  It  i«otified.  Therefore  the  laiminjuy  of  my  report 
that  I  have  not  been  able  to  detect  vibration  in  the  ncoeuoc 
prerclaea  near  the  works,  neither  ia  there  a  nuiaanoe  from  ^aek^ 
and  if  tho  innaU  mnttera  >ng)te<t<d  ari:  nttonded  to  and  tiK  w«rk> 
carefully  conducted,  there  anould  not  beany  reoaonable  caoaecf 
oomplalatk 

At  tbe  last  meoting  of  the  Council,  the  Mayor,  in  movng 
the  adoplioii  of  the  report^  observed  that   ha  thoa^ht  th« 
sum  of  £14,000  for  the  ]mrobaM  i>f  tbo    works,  tbe  pro- 
vidiujj  of  a  workiiij;  capital,  et«.,  was  an  exce«diugly  nt» 
faciorj-   one.     They    would  remember  tbitt    lh«  *"^iiifh 
mgft*ltii  by  Mr.  Kapp  fur  a  similar  itislttllatinn  with  Jpr 
toiision  came  to  £17,000,  but  now,  for  £14,000,  bf  ^ 
cuing  the  conreo  thoy  had  initiated,  tfacy  got  mn  tnimi"'*^ 
ID  full  working  order,  with  all  tU  improvements,  wilhimi 
dynamas,  aK^iust  three  suggested  by  Mr.    Kapp,  and  tta) 
also  ohiaiiieil  all  tbe  plant  and  works. 

During  the  iliiciiiision  Die  following  Iett«r  was  re«l  Inn 
Mr.  Kapp,  <latod  July  13,  accompanying  m  suppUlMolHy 
repnrt  on  the  lighting  of  Taunton  by  electricity  : 

The  dinerono*  of  CTOS  between  tho  flgunw  glv«n  in  my  mefidJ 
loiter  of  May  0,  and  the  figures  given  In  the  preaoat  m|vI> 
menUtry  report,  is  duo  to  tbo  foot  tliat,  as  I  informed  yoa  at  lla 
time,  the  eatjmate  on  which  my  unofEoial  lM4or  waa  b*Md  m 
merely  nn  itpproxhnMe  catiDiate,  and  that  I  had  ttot  t*kon  lotsnrt 
on  the  price  of  the  anpcrfluoiu  nUnt  into  ncoount.  I  gitetUi 
expUuiBtion  now  to  avoid  farther  delay  in  conmpondonee. 

The  following  is  the  eupi)!emenlary  report  allud«d  to; 

:it,  Piulfament-uroot,  WeattntMlW. 
(icnllomen,— Suuplemeatory  Ke|>ort  on  tlie  Li(jhtii>K  of  TWM 
by  Electricity, —In  my  report  on  the  above  aubjoot,  dMaif 
A^l  m,  1802,  I  ndvisod  you  not  to  buy  tip  the  whole  af  ria 
eawtine  eleetrio  light  undertaking  in  any  ructi  manner  im  wmU 
aomperyoa  to  carry  on  tho  preaent  ayvteoi  of  working,  bill  H 
bay  only  aooli  portions  of  St  a«  can  be  uUUsod  wluta  the  |na«a 
■ratem  of  working  has  been  cluiaged  to  whut  ia  known  m  Ua 
tnree-wire  ryntem  of  dirool  eupply,  with  auxiliaiy  Morag*  ^ 
terie*.  If,  Dovcrtbelun.  you  determine  to  buy  up  tbo  vihole  andv- 
taking  aa  n  goini;  concern,  yoa  can  do  thi>  oo  the  following  bMM 
I.  Yon  iiay  for  ihoic  paila  of  tho  phuit  which  1  m|  i  muA  jes 
to  buy  Icr  the  aum  ataloil  In  my  original  report — via.,  Asl 
*J.  You  pay  (or  the  rvmnindor  of  the  plant  which  will  ham  H 
be  discarded  when  you  adout  the  Itnproved  sy«em  of  aapflT. 
and  which  hereafter  1  call  the  cuperflDOBB  [diutt,  eoeb  • 
sum  as  you  ore  likely  lo  realise  bv  ■oUing  the  ikm 
Buperduouii  pUuit  in  the  open  market,  Iobb  the  aata«Ki  tea 
will  loae  ,tn  working  the  proaent  undor(«kin|[,  and  Uai  da 
inlomi  on  tho  •oIlinK  price  of  tho  rD|iorfiaaiU  plant.  Id  enkr 
to  nriivo  at  tlio  totaT  pnrobaee  price  ll  U  tbateforo  iiei  i^  r] 
to  mnkc  a  >»luation  of  tlie  prioe  which  llie  dlffenwt  parts  «f  tht 
■upeclliioua  phuit  will  fetch  if  sold  in  the  open  mmrttet,  aad  H 
entiinate  what  length  of  limu  will  be  reiiuired  to  changv  *<w 
from  the  present  uneconomical  syiitcm  of  aB|ifiIy  u  dw 
ecDDomieal  Ey«tom  1  adviaed  you  to  adopt.  As  regarda  the  liiw 
rniuiied  for  the  reconstruction  of  the  work,  I  iKmi^ilM  |M 
one  year  will  be  eutlioienl  for  this  purpose,  sad  if  you  tommmH 
Cho  rocnii'iriiclioii  immediately  after  oomplsCing  tbo  penAsa 
cli«  iai«  tullpnvt  during  one  year's  working  of  the  {ireaeai  |hrt 
■  )llliiive<iobvlMk(>nint'>aoeaunt.  This  tea*  lestiiDate  at  £33(1.  As 
]iricv«  whiob  the  AU)H:rfluuua  plant  tnay.  St  the  owl  uf  a  y^  b^ 
now,  be  eipucteti  lo  realise  it  imld  in  tho  open  marksS.  a>*  w 
follow* :  Countembaft  and  belts,  £230;  (our  are  madiineai,  CI.KVt 
two  altematon  and  accexsorisa,  £000:  70  ace  lampa,  OOfti  71 
|Kjai«,  £.-104  :  HSU  li»uUtor«.  £41 1  Et well- Parker  dynaoMk  HW* 
d)  iiaiiio,  bHtt4>il>>i,  motor,  ■wilchhoakid*.  incandaseeal  lampk  ^ 
accoaennes,  £423;  talal,£3,M0  :de<lu('l  [<•!>«  on  one  year's  worSMfr 
£350.  and  3^  per  oent.  on  ^£3,400,  £Ur.<.  would  make  a  bM^^ 
fS.MS;  add  price  of  uaoful  plant  a<  per  my  origiaal  report,  A^SRi 
leaving  totdl  purohaae  price  at  £8,19(L 

r.MMWr  Karr.  M.l.r.& 

Ultimately  the  report  of  the  committeo  wiu  luloploil  bf 
II  votM  ID  favotu-atul  Hum  agaioat. 
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NEW  COMPANIES  REGISTERED. 


AmNtMD  InanlAMd  wira  C«iBpBn7.  LimlMd  -'R«t(Ut«io(I  by 
T.  T.  Hull.  I^A <'l>ftncet)'  lane,  W.C.  ulili um|>lta1of £7^.000 in£^ 
(barcB.  Objwl :  lo  itoi|uito  ixirt»ln  loiltr*  pHt«iit,.[«(«nt  t j^hM,  and 
Inmidpiif  c«lBting  l«  iui|iruvMn«iiit«  in  the  maiiufHCturo  of  oiro, 
irit«  roiiw.  And  caitilM  tor  electric  tiurpoMM.  uid  tudci-Aloj)  acid 
Mrn  ue  wine  to  Aooount :  bb  doalern  in  uire,  nire  ropna,  and 
eabiM  o(  all  kinda,  and  m  Bu«hanicftl  nnd  drctrical  cnffioeerB, 
elecirioiaoK,  (oundon,  machine  makoi*,  itu)iplic[ii  of  cleotricity, 
■mI  m»n  utocturcre  oi  electrical  ftii)inratui>-  Tho  tint  *ubKriber>  arc : 

tiharM. 

C.  <i.  T.  Nnuinan,  Pont«r-M|UBra,  Bradford 1 

J.  B.  Atboiton.  Rainbill I 

W.  Britnt,  Uawkalonc.  Kelifhley »..« 1 

H.  NwEuiuin.  13.  C*tiiioiiioiii,  Bratdtotd ,.  „  ,.  .,...„.,,...     I 

•).  Atb«rt«n,  Huyiun  , ,. 1 

R.  M.  Brij^i;,  Uaskstone.  Keiiihlcy 1 

F.  J,  LmIm,  15,  Uniancourl.   Urorpool    1 

Tliero  nhall  not  bo  )«■■  than  three  nor  mora  than  Hcven  Uirectoni  : 
the  Unit  uio  to  be  olontoil  by  i)ie  ngoalorioB  to  llio  metnomtiiluin 
of  amocuiMn.  Quailtlntlioii  not  ■[■ecifloil,  Keniunomlion  to  he 
dotofminol  bj  the  f 'oni|jaiiy  \u  ic^attnX  ineotln)>. 


PROVISIONAL   PATENTS.   1892. 


13M». 
13657. 


I3Se2. 


ISMKt. 


Jri.v  '2&. 
tmprovQDieEta     ID     *r    r*Utln(     t«     dynaino-aleatrle 
NDaclilnei  and  elMiUle  mct«ra      Siilnoy   Howd  ^hnix,    IN, 
liurkki^l^tmiii-kii.-Qt .  .Sliiklid.  lx>nitor*       I  |)Htf  chiiiikf"!  ufid«i^ 
Patent-  Kulu  ID.  A|>iil  \9,  180-J.) 

C«M4slta  with  Inanlatora  for  tmilartroniid  ooadnclora 
Mr  Uie  dlairtbntlaB  «t  alaetrlotly.  ^V'lllLaii)  Hiuilttii; 
Seutt.  iiochk  \Vurk>,  Kiii«clrc''t.  Norwich. 
lBpror<»enta  to  Uia  mannteetBro  of  ooDlUDotw  l«MKIll« 
or  Inbo  by  alootralyal*  Kr.iiu^i-  KiW;iiiI  Kliiioce,  'St, 
^uih»iiL}'l<jfi  ImilJifii;*.  <'hAin:ery-l*rK*,  ij.>H<li>t\, 
An  Improvamaal  la  taalu  or  o«Ua  for  olootrolyata  and 
Ilka  parpoaaa,  l^raiida  Edwaid  l-^iiiicira  and  Aloxandor 
Stanloy  FJinore,  'M,  Southatiipton-buildliiK*.  ( 'liutinciry- 
laiie.  iVxi'ioii. 

iBiprovoaonta  In  «loctne*l  UulaUallooa  for  prodnelnc 
allornatUig  curraota.  Si<>nieii>>  Bcii*.  mid  *'•>,,  l.iiiilL<id, 
IS,  3outliani|it«n-bulldiU{^,  Chanoery-Uiic.  Loniloii. 
;Slainan*  and  lialab«.  Uennany.) 

iBprovaaaomta  In  dynamo- alaetrle  inaolUn«a.  Fraderlk 
VUbolm  Andciieii,  V),  l'liiuircr>-'uii<!.  t."'!'!!!!!  (Cotiiplote 
•p«!lBc-ati(in  ) 

laipronid  ijatom  of  olcelrle  tjaotlon  far  railway  train*. 
Iramwnya,  and  tko  Ilka,  and  apparalua  In  eoanaoUon 
tharawllh.  William  l'hilli|i><  TI><>'ii|>«on,  U.  [.onl  Hi.icn^r , 
t.i(cr(><Kil.  (La  Hocirlv  Anonymu  |>uiir  l«  tmvjiil  eloclHijii'.' 
il«  iiirlHui.  Krjiiioe, ) 

An  Improvad  talophoale  plant  for  private  and  demaatle 
na*.  .lulcat^ariMUX,  X23,  Hiich  Uolborn.  liOniloii.  (Com- 
ploMajiMUioMion.) 

.Irt.v  -20. 
iBproTOBionta  In  and  ralatlnc  ta  alwotrlcal  aootimn- 
IMora  tor  a««*adary  battonoa.  linvid  N  aun^.  H, 
8oulhaiQj-l»ii  l>uililiiiu>,  ('liutii^ci)  Uiii^.  l.rjmimi.  (Artliiir 
t^ntnijui  <'ol^iki4i,  {'iiil^l  .St^iUw  I  i<^oiii|>lcu*  Mfx>i;ilh(*JiLiiira  I 
ImproTamanla  In  apparatna  for  TarytoK  the  atroDittb 
and  illracUan  of  oloctrte  corraata  .luiiio  AKml  Kuiii^ 
jkitit  i  ^hjLElc  tieoi-yc  l.aEnLi.  l.iiEL^i'lkle  Loiti^t'.  ('nii^hrjilife, 
Inprovaotcnta  rclntlos  to  oloclrleal  Bro  alarms  and  tbo 
UlM.  WiUkiu  Henry  Munni.  luG.  VlctiiiIa-<-iininbci«. 
Chancary<tanOi  Lontlou.  lAichtbald  U.  Brlntiiwll.  raniulii  ] 
Improvaaaala  In  aaanatlo  talapli*B«a.  Alfred  Liisack 
HiinpaoD.  .'.ri.  Oiancory  Uiie.  London.  (Comjiloto  ■iieciK- 
cation. ) 

IwprOMaanIa  In  aloetrlo  railway*.  Mark  WiMloy 
Dvwey,  i5,  8outluini|>ton  -  buildinjc*.  Chancery  -  lano, 
LoodoN.    iCocnptolA  apeoAcatlon.  t 

JfLT  «. 
Ab  alaotrlo  oomblnatlen   eontaat   beU    pnah  and  poll. 
William  Robert  Webb.  V2,  t^hufletbury mid.  IIoinirViiM!, 

I^TIIJOCI, 

ImproTamoBU    In    the   method    of    a»d  apparatna  tug 
Martlag  elaeCrla  metnrs.     Thomaa  Kentnahl  .\n(lronand 
Thomai  rroDoc,  'J»,  ( ')iaiUa.atroet,  Bradford. 
Imprevemaata  ralallai  to  the  aatnratlan  or  Impreina- 
llen  of  orianlc  flbroiu  and  eollnlai  mailer  vltb  llqnlda 
ky  tba   Bid  of   aleculolty  and   to  apparatna  tharefor, 
Ueory  Harria  Ijike,  U,  gauthainiit«ii.balldln)t«,  ('hancery. 
lana.  IxwdoD.     (<')uat«v  Adolph  Ondtan.  UtiiMil  St«le«.l 
ImprsTemaau     In     altsrnate  •  enrrent      traaaliarmais. 
Waller  rUude  Johnaon  and  Ttiiminji   Hayiloii. 'JX.  8oiith> 
aniptoei  biuldinifii.  Chuicerjr  Uiie.  l^ndon, 
ImprevameklB  th  the  treatment  of  mandreU  for   eleo- 
IfAlyUa  dapeall   ef    matallle    laboa.       t'[ni>i-»    Kilitarcl 
Klmotwand  Aleiaiiikr  Huoii)  K!iii<>ie, '.^,   SuutJiain|itOli' 
bulldii^*,  (luuicwy  huie.  LoihImi. 
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Organlaatlon  and   BrranKMkONt  ef 

triuuai tiler,      Thecxloi    I'utiknfi.   IB, 

iiigi',  I "lumtery  Innl.  I^n'lon, 

Impr«vemonta  In  eendiilta  Ittr  eteaote  nuOiw 

UylDg   tba   aame.       Henry    I.eKu   Doultoii    and    CbatM 

Eiovnril     Moriia,     24.    KniithHmpton-buildingai 

litoe,  London. 

Imprevemaata  In  lneand«aM«t  elMtrte  lamp*. 
Brid^w  Ij^r.  'J.  Brick  court,  Temple.  LoikIoii. 
Im  prove  menta     in     Uie      oonatraettas     o< 
balterlaa.      .lolm    BridfEC*  Lee,    3.   Bnck-CQart,    T«mpM, 

tmprovementa    In     alteTnBt«<arrent     »leotr*-dyn»«>t 

maoktnea.     MuiirlevT    Huiin    and    Alaurion     l.eblanc.    ^_ 
.SuuthnnipCon- build  ill  IE*.  Chancery,  lane,  London. 

JCLV  29, 
ImproTementi  In  lacan  daaooni  aleetrlo  lampn 
apparatua  osDoeelad  therewith.  Sir  ( 'liar lea  St 
FoiIjcb,  BuiL.*2!,  KintburyiMvoinGnt,  Loml'Hi. 
Improvementa  ralatinc  to  the  appllcAtlSD  at  aleotrtaay 
in  eoiuwctlon  with  obalra,  known  aa  -- dentkl  obatn' 
for  oarrylng  out  dvatal  aoA  other  auisloat  opomtlM*. 
Charlu*  K>4denc-li  Kouk-).  Jtl.  Hi|{h  Uolbotti.  London. 

Jvur  30. 
Imprev«maata  In  alaetrle  batla.     <iaitav  Btnawan|act 
Hefbort  .k.bii  loiitts.  71.  giii-cn  Victoria -•tr«ot.  Londtn. 
Improvemonta  In  telephena  r*«etTna.       £^«rt  Wil 
IjtwKUii    HiiriL-nii  and    Sydney  Marray,  •%3,  Arcade-dk* 
bvrt,  H(.    Mui)'f  (Jate,  ilanchoal^ir, 

Improvemeata  In  anhmarlhe  telosraph  <utbtaa.  ^VMrn 
Huoiy  I'l'flcce,   'ii,  SoiiibntiiiPion-biiiMiTiKii.  I'liannf-lkM 

Lul^dijll, 

Improvement    In    Ineandeaoent   alnotrla   Uuapa    IH* 

Tiiunipon.  tr>,  Soulliampton  -  buildinica.  ChaoMf  k<K 
Landun,     (('oinpli'le  rjirclficatlon.) 

Improvamenta  in  natbodi  ef  rasiilatinc  daon^lp 
drlm  meohiuilun  and  apparatna  for  puttlME  laa  i^M 
Into  operation,  U'ullvi  1(-  KniifLt  uiid  V  UIimK 
I'uUer,  t5.  8uuUiiui)|iU)ii'bu>ldliifc*,C'l>ano«r]r-lai>c.lA^ 
I  ( 'olmilole  Bpoc  ilien  lion .  I 

SPKCIFICATIONS  PUBLISHED. 
18BI. 
Ineaadeaooat  eleotrle  lampa     Boehtn  «>•!  Bailoy. 
Eloolrlo  arc  Lampa.     Nutiuaii  and  PnynA. 
Telephone  awl teh  dovtoea.     Thomipiion.      ( Ditto,  t 
Blaelileal  oontacta.      Forbu, 

Slaotrlo  llshUng.  ele..  apparattia  Tor  saa  btxrnora 
(Orlinit.  I 

Inanlattni  eleeuleat  oondaotUig  wiraa.  oM. 
Hagnetlc  aeparatota.     ,4riinll. 
BlootTolyati.      U:  Smnir. 
Tolophono  ruoBlvvr      Hni|ior. 
Eleetrlcal  ohronosraphle  apparaltt*.      \VnllB. 
Bloetrle    motors      etc         Aincrirno      ICletaioi      4<i 
lOll"  BinM,  llllli    Co  I 

Cleetrle  belt*      Chwlwicli. 
IWf.; 
Eleotrlo  baralar  alarma.      Rlchlcr. 
AJtaraatlng    enrrent    oloetromaieeti  i     nantarm       1*1* 

(.Sinrdt'.v  I""'  «e"tlini,  i 
Eleotrtc  oonucetora.     Itnrluii. 
DUiribuUni  olsotrie  eturenta,     lturt<wi. 
Bleelrle  metal  workinx  apparataa      Uurtotl 
ttleouio  meter*,  eto      t.niidull  ami  JohiuAit, 
Uaetrle  matora.     McKennu  mid  Wcad. 

BlectHoal  ooadnctora      Jrirkaoii 

Primary  voltaic  baiter  lea       VVeyinvrvch. 

BleMrlna)  maaaorlna  Inatramekta       Ijiko       (WaMM) 


COMPANIES'  STOCK  AND  SHAR£  LIST. 


X*M 


Bnuh  Co 

-  rt«f.    

India  Rubber,  Gntu  Pvtolia  k  IWUgnfb  Oa. 

Hotue-to-tlolue 

IdMrepoliMD  Elaotric  Supply 

Landuu  Elaoiric  Snpply 

Swan  Uniud    

Si.  Jainea'    

Kational  Tolerhnix     „..,......»•  »•■...■■•■... 

Kl«tnc  Conniruoiioii 

Wcilminilei  EWttic .,.,. 

Liv«r|mot  Klectric  Supply 


::■=::.;:.:■« 


1 



« 

10 

s 

? 

» 

1 

*i 

It 

• 
« 

H' 

•1 

~. 

•t 

» 

M 

» 

^ 

THE  ELECTRICAL  ENGINEER,  AUGUST  12,  1892. 


163 


NOTES. 


Salford. — TenderB  may  be  invited  ahortlf  for  Salford 
central  instalktion. 

Personal. — Mr.  H.  D.  CheoTer,  of  the  Okonite  Com- 
pany, is  in  England  on  bneineas. 

West  Hartlepool — The  tenders  for  Hartlepool  co- 
operative Btorea  miiBt  be  in  by  to-oight  (Friday). 

'fflflrati. — The  Wigan  Town  Council  bare  reootved  to 
ask  for  extension  of  their  provisional  order  for  two  years. 

Bnmley. — Tenders  will  soon  be  required  for  machinery 
at  Burnley ;  tbe  tenders  for  tbe  buildinp  are  required  by 
the  30tb  inst. 

Book  Received. — "  Chemical  Theory  for  Beginners," 
by  Leonard  Dobbin,  Ph.D.,  and  James  Walker,  Ph.D.,  D.Sc. 
Published  by  Macmilhui  and  Co. ;  price  2b.  6d. 

Belt  SllpidnK- — To  prevent  slipping,  an  American 
company  now  produces  belts  faced  with  corrugated  rubber 
on  the  inside,  which  runs  over  a  pulley  of  the  same  nature. 

■lootrio  Traotlon. — ^A  scheme,  it  is  stated,  is  being 
brought  forward  in  America  for  tbe  establishment  of  an 
electric  power  and  traction  system  involving  the  erection 
of  engines  for  a  total  of  100,000  h.p. 

Bast  SiiBsex. — A  committee  has  been  appointed  to  go 
into  the  question  of  electric  light  for  the  East  Sussex 
County  HalL  The  committee  consists  of  Mr.  Curry, 
Major  Edwardes,  and  Hr.  Famcombe. 

American  Stock. — ^Anyone  interested  in  stocks  and 
shares  would  be  pleased  to  receive  a  copy  of  the  circular 
of  Whittaker  and  Hodgman,  of  St.  Louis,  showing  a  clas- 
■ified  list  of  securities  with  information. 

nreman's  Bzhibltlon. — A  fireman's  exhibition  was 
opened  on  Tuesday  at  the  Boyal  Aquarium,  Westminster, 
and  will  rsmain  open  until  the  end  of  tbe  month.  Some 
interesting  alarm  arrangements  are  shown. 

BonmemontlL — The  General  Purposes  Committee  of 
tiie  Bonrnemouth  Town  ^Council  have  referred  to  the 
Lighting  Committee  the  report  of  Prof.  Kennedy  as  to 
the  lighting  of  the  pier  and  pleasure  grounds  by  electricity. 

Blectrio  Crane.  —  Tenders  are  required  by  the 
Manchester  Gas  Committee  for  an  electric  crane  at  their 
electric  light  station.  The  tenders  are  to  be  sent,  in  by 
August  19,  to  Mr.  C.  Nickson  at  the  Manchester  Town 
Hall. 

Rat  Bmshers. — The  Crocker- Wheeler  motors  are  now 
used  for  hat  polishing.  Tbe  bat  is  mounted  on  a  block  on 
a  spindle  and,  whizz  I  the  polishing  is  done  in  an  instant 
Tbe  ironing  can  be  done  by  electricity  also,  and  what  more 
oonld  you  want — except  a  new  hat  I 

Cbloaso. — Sir  H.  Trueman  Wood  presents  his  report 
on  the  Chicago  Exhibition  in  the  Journal  of  tbe  Society  of 
Arts  this  week.  They  have  not  yet  all  the  power  they 
want  for  the  dynamos,  and  would  like  one  or  two  500-h.p. 
engines.     Combined  plants  would  also  be  acceptable. 

Xleetrical  Works. — II  anyone  knows  of  a  good  and 
toDTeni^nt  site  (with  or  without  shops)  for  establishment 
d  heavy  electrical  engineering  works  in  or  near  London,  it 
weald  be  interesting  to  hear  of  such,  as  tbe  progress  of  the 
tnde  baa  caused  one  or  two  such  enquiries  to  reach  our 
offiee. 

.  Darkam  OoUeare,  Hewoaatle.— Complete  courses  in 
'  neelianical,  marine,  and  electrical  engineering  are  now 
atssniaed  in  the  Durham  School  of  Science,  Kewcostle-on- 
Tyne,  and  in  order  that  real  pr.ictical  experience  can  be 
btltwned,  arrangements  are  made  for  pupils  to  work  part 


of  the  time  during  vacation  in  some  of  the  large   engi- 
neering works  in  the  neighbourhood. 

Pontypool. — Application  has  been  made  to  the  Board 
of  Trade  by  the  Pontypool  Electric  Light  and  Power  Com- 
pany, Glub-cbambers,  Pontypool,  for  a  license  to  supply 
electricity  within  the  district  of  the  Local  Board.  Messrs. 
Sherwood  and  Go.,  7,  Great  George-street,  are  the  London 
agents, 

Vngan  Tnunwars. — We  hope  that  the  reconstruction 
of  tbe  Wigan  tramways,  as  at  one  time  proposed,  will 
embody  the  introduction  of  electric  traction.  It  is  a  good 
chance,  and  if  possible  financially,  should  be  taken.  Mr. 
Heaton  has  just  been  engaged  as  engineer  for  the  recon- 
struction. 

Heokmondwike. — Mr.  F.  W.  Beuss,  writing  to  tbe 
Dewsbury  paper,  lug^ests  the  use  of  the  continual  Sow  of 
water  in  Heckmondwike,  power  being  taken  at  Dunford 
Bridge  by  cables  along  the  laud  of  the  Water  Works 
Board.  Batley,  he  says,  might  also  obtain  power  in  the 
same  way. 

WaterflDrd. — The  Bray  Township  Commissioners  have 
written  to  Waterford  to  say  "  the  light  is  very  satisfactory." 
The  borough  treasurer  of  Kilkenny  writes  urging  Water- 
ford  to  follow  in  the  footsteps  of  St,  Pancras,  Dublin,  and 
other  places,  keeping  the  contract  for  the  lighting  in  their 
own  hands. 

Brooks  Cables. — We  are  very  pleased  to  learn  that 
the  Brooks  oil  system  of  cables  is  to  be  used  at  Chatham 
for  tbe  high-tension  alternating  undei^round  mains  for 
the  Rochester,  Ohatham,  and  District  Electric  Lighting 
Company.  The  Brooks  system  has  always  given  satisfac- 
tion and  deserves  further  extension. 

Dandee. — At  the  meeting  of  the  Electric  Lighting 
Committee  of  the  Dundee  Gas  Commission  held  last  week, 
tbe  following  names  were  selected  for  recommendation  to 
the  Board  for  the  post  of  electrical  engineer :  Mr.  W.  H. 
Brownlee,  Glasgow ;  Mr.  Charles  Yeaman,  Liverpool ;  Mr. 
A.  F.  Proctor,  Newcastle-on-Tyne ;  Mr.  A.  B.  Gill,  London. 

Orlmsby. — At  the  Grimsby  Tovn  Council  meeting  last 
week  it  was  resolved  to  authorise  the  Lighting  Committee  to 
take  into  consideration  the  desirability  of  lighting  the  im- 
portant thoroughfares,  squares,  and  markets  in  the  borough 
with  the  electric  light,  and  to  obtain  statistics  and  the 
probable  cost,  and  to  report  thereon.  It  was  expl^ned  by 
Mr,  Connell  that  no  money  would  be  spent ;  it  was  simply 
a  matter  of  enquiry. 

Electric  Railway. — It  is  announced  that  the  New 
York,  New  Haven,  and  Hartford  Railroad  is  constructing 
a  four-track  line,  of  which  the  two  inside  tracks  are  to  be 
equipped  for  electricity,  instead  of  steam,  for  both  passenger 
and  quick  goods  traffic.  The  line  is  74  miles  long,  and  the 
distance  is  to  be  covered  in  GO  minutes.  An  overhead  wire 
system  is  to  be  used.  Tbe  central  track  will  be  fenced  in, 
and  no  level  crossings  will  be  allowed. 

Cbesterfleld. — At  the  quarterly  meetii^  of  the  Chester^ 
field  Town  Council  on  Tuesday  the  Mayor  moved  the 
appointment  of  a  committee  to  consider  the  cost  and 
advisability  of  lighting  tbe  town  with  electricity.  He  said 
the  gas  they  used  was  not  only  high  priced,  but  bad  in 
quality.  He  thought  the  Corporation  should  obtain  a 
provisional  order,  and  carry  out  tbe  lighting  to  prevent 
another  monopoly.     The  motion  was  carried. 

Altematlng  Cttrrents. — By  the  courtesy  of  the  editw 
of  the  N.Y.  Bieeirieai  Smew  we  have  received  advanced 
proofs  of  an  article  entitled  "Note  on  Some  Experiments 
with  Alternating  Currenta,"  read  at  the  American  Institute 
of  Electrical  Engineers  at  Chicago  by  Dr.  Louis  Duncan. 
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UBitt«d  by  Mr.  E.  R.  Caricboif  and  Messrs.  R.  H.  and 
0.  E.  HuttoD.  Although  very  interesting,  it  n  impos- 
sible, b}-  rtKMii  of  preMura  on  our  Bpaee,  to  give  it  Mr 
week. 

Glasgow- — Tha  Sub-CommtCt«e  on  CoiitracU  of  the 
Gu  and  Electric  UghUng  Commibtee  of  Glasgow  Town 
Ooiincti  rGcomiaon<led  tb»  Town  Council,  at  their  meeting 
on  Thurad&y,  to  accept  the  offer  of  Messrs.  Euion  and 
AndetsoD,  for  the  enginm  for  the  new  electric  lighting 
tUtion.  *t  n  jirice  of  XI.IOS;  and  the  otTerH  of  the  Brush 
Electric  Lightiitt;  Plant  Conn»ny  for  the  dynamos  and  the 
arc  lamps,  the  contract  price  fur  the  former  being  XI, 510, 
and  for  the  Utt«r,  £7.  13s.  Sd.  per  Iam]>. 

Barbing  Car*.— On  the  eve  of  renewal  of  the  contract 
for  the  Itaikiii)j;'ioad  cars  the  North  Metropolitan  Biiddenly 
threw  up  the  conlr>tct,  and  thia  jnel  after  putting  the  line 
into  teiiair,  a  matter  the  traction  comjtany  have  been  u>'gi»K 
for  montb<i  as  causing  breakilnwnt ;  iind  in  proof,  no  stop- 
pages hjive  occurred  during  the  last  fortnight  since  the 
repairs.  The  affair  affects  both  the  traction  company  and 
tfa«  El«ctncal  Power  Storage  Company,  and  will,  we  fear, 
form  the  subject  of  a  lawsuit. 

Cardiir.— A  lengthy  i*i>ort,  which  had  previously  Iwen 
presented  to  Ihe  Cardiff  Lighting  and  i^lectric  Committee 
by  the  eiib-conimitt«o  and  accepted,  wa«  Mibmittoi)  to  the 
Council  on  TuCMJay  as  inci>rj>oriited  in  the  miimtei  of  tho 
meeUnga  of  the  oommittee.  The  report  stated  in  detail 
the  result  of  the  investigations  of  tho  sub-committee  into  the 
qiieatiun  of  the  electric  lighting  of  the  borough,  tbo  approxi- 
mate eoat  of  which  to  commence  was  estimated  at  between 
£25,000  and  £30,000.     The  mintitoa  were  passed. 

Sooth  Aftioao  Joontal. — Wo  have  received  the  first 
number  of  the  Britith  and  SoM  /i/rican  Export  Journal 
(&3,  Ctirtfir-Lane,  Doctor's-commons).  It  is  a  bright,  well- 
written,  practical  journal,  and  now  that  Africa  is  growing  in 
inportanee,  aiul  more  particularly  at  Ibis  moment  when 
Kimberley  Exhibition  is  about  to  be  opened,  this  journal 
•hould  receive  a  warm  welcome  from  British  manufacturers. 
Tho  i>rice  ix  lixpcnco,  and  it  is  illustrated,  the  first  number 
oontAining  a  photogravure  of  the  celebrated  Koynl  Mail  Cape 
steamer  "  Scot." 

Uege. — The  determination  bM  been  bikcn  by  tho 
College  Kchovinal  of  Li^ge  to  establish  a  central  electric 
station,  and  M.  Mabiel*,  engineer-in-chief  to  the  town,  hat 
beon  instructed  u>  draw  up  a  scheme.  The  project  ia 
eajieoted  to  be  drawn  tip  by  October,  and  the  Conders  may  be 
accepted,  if  nothing  interferes,  before  tho  end  of  the  year. 
It  is  thought  that  a  concession  will  be  given  with  jiower  of 
mporebase  on  reduced  tariff  year  by  year.  Tho  trbeme  is 
^bung  the  more  forced  forward  as  aevonil  private  persons 
rire  thinking  of  putting  up  small  auiions  for  the  aui>ply  of 
separate  block*  of  buildings. 

City  of  London  [lighting. — ^The  annual  meotinf;  of 
tho  City  of  Loi>don  Kiecttic  Light  Company  will  bo  held 
early  neil  month,  and  we  believe  the  chairman's  speech 
^vill  contain  some  extremely  interesting  and  inspiriting 
ling.  Electrical  engineers  will  await  thia  event  with 
much  interest,  although  no  doubt  the  account  of  solid 
results  financially  will  be  better  next  year.  The  company 
has  been  doing  very  good  woik  lately,  and  eredit  ii  due  to 
the  direubwn,  the  contracturs,  and  to  the  energetic  manager, 
Mr.  David  Cook,  who  have  all  bad  an  immense  amount  of 
hard  work  to  do  during  the  past  year. 

BUaton  Markot  Hall— 1'hia  new  market  hall,  which 

was  formally  opcnol  on  the  9th  inat.  by  Sir  Alfred  flick- 

^Uan,  M.P.,  is  noteworthy  in  being  entirely  depeiideut  upon 

•loctricity  for  lighting.    The  interior  i«  lighted  by  three 
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2,000c.p.  arc  lights  and  by  74  incande«ccnt  lamps  of  18b.| 
in  the  closed  stalls,  offices,  etc.,  and  the  extorior  by  two 
2,000-c.p.  arc  lamps,  Tho  whole  of  the  plant,  including 
loco,  boiler,  engine,  and  dynamo,  has  been  aupplied  aod 
erected  by  the  Bni«h  Electrical  Engineering  Company, 
Limited,  through  their  Manoheater  branch,  to  the  requira^ 
raents  of  the  township  surveyor,  Mr.  C.  L.  N.  Wilson.        f 

Cheltenham. — The  arrangement  of  tbo  electric  lighting 
does  not  seem  to  be  going  on  very  fast  at  Cheltenham.  A^ 
the  last  Town  Council  mooting  the  Electric  I>igbtin|g| 
Committee  reported  tbitt  they  had  requested  tbo  town  clerk 
to  write  to  the  Board  of  Trudo,  forwarding  copies  ol  tha 
borough  sur\'eyor's  and  Prof.  Ayrton'a  reports  on  electric 
lighting  in  the  borough,  explaining  the  present  position  of 
tho  matter,  and  giving  the  reason  why  greater  progrets  ia 
it  hail  not  been  made.  The  question  of  another  interriew 
with  Prof.  Ayrton  was  adjourned  for  further  consideration. 
ThOBO  minutes  were  adopted  without  discussion. 

Croydon. — As  we  mentioned  last  week,   the  Croydoa 
Corporation  have  decided  to  keep  the  option  of  ownenhip 
of  the  electric  lighting.   They  now  invite  ofTera  for  tnnsfsr 
of  the  powers  with  option  of  ropurcbase.     Tender*  mint 
state  the  terms  and  tho  system  proposed.    Tenders  most  fe 
aent  in  to  Mr.  0.  M.  Elborough,  town  clerk,  Town  IZiA 
Croydon,  by  the  lOth  of  September.     The  tovmoaiMft 
one — much   larger  than  many  of    the   other  torn  w« 
going  in  (or  the  tight— and  is  worth  careful  attonttoslnn 
our  representative  engineers.     Finance,   vre  suppos*.  nD 
have  to  step  in  and  have  itA  way  before  tho  slntioo  bseoMl 
an  iiccomiilished  fact. 

Blaokpool.  — The  Blackpool  Corporation  have  di 
to  adopt  tbo  high'tonsion  alternating -current  system 
electric  lighting,  and  active  preiiarntiona  are  befog 
made  for  an  early  commencement  of  tho  works.  TW 
appointment  of  Mr.  John  Ueskelh,  formerly  wrjtb  the  Ns*- 
castle  Electric  Supply  Comjuny,  as  resident  ttlMtriml 
engineer,  has  been  conlirmed  by  the  Council,  and  tht 
committee  authorised  to  make  application  to  the  Local 
Government  Board  for  sanction  to  borrow  X36,000  tor 
electric  lighting  puqmae*.  Tbo  contract  for  tho  nocBiwij 
machinery  has  been  let  provisionally  to  Mesars.  Hsmmw* 
and  Co.,  of  London. 

Nelson. — The  arrangements  for  eloctric  light  at  Nelisa 
(LancB.)  have  come  to  a  practical  pmnt.  Tendon  ban 
boon  received  and  reduced  by  coiuiderHtion  of  the  On 
Committee  to  one — that  of  Mr.  Barton  boing  rocommendfJ 
for  acceptance.  The  Local  Government  Board  have  SM* 
in  their  approval  of  the  Corporation's  request  for  powv  la 
borrow  X3,920.  The  committee  have  been  given  htD 
authority  to  deal  with  the  tenders  and  ptit  the  worit  is 
hand  immediately.  It  is  a  small  and  useful  inatallalioB, 
and  care  should  bo  taken  by  the  engineer  in  obarn  of  it 
that  it  turn  out  thoroughly  efficient,  as  its  auecaie  wsf 
lead  to  a  number  of  other  email  stations  in  the  popiiloM 
dislricls  of  the  North. 

Owana  College. — A  special  courw  has  been  arranged 
at  Owens  College,  Manchester,  on  the  technical  appUmttv 
of  electricity.  A  dynamo-house  has  reoantly  hem  boilt  is 
connection  with  the  physical  laboratory,  containing  a  7*b^ 
Otto  gas  engine,  two  direct  and  two  alternate  cnmnl 
dynamo  machines,  specially  constructed  for  purpMes  ol 
instruction.  In  the  laborntory  full  instruction  ia  givte 
in  electric  and  magnetic  measurements,  testing  of  dynaasa 
If  a  student  goes  practically  through  this  course  h«  oo^ 
to  be  able  to  calibrate  instruments  and  test  dyoBBias — or 
aid  in  this  work,  and  if  ho  can  do  this  ho  can  oaoaUy  tnk 
a  place  of  somi  kind  in  an  electrical  works  at  onoa  U  bt 
could  further  make  a  docent  working  drawing  (bow  mani 
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etadeota  can  1)  he  would  really  be  worth  payinE;  on  enter- 
iag  the  shop,  which  ia  more  than  can  be  said  for  many 
technical  students  for  a  year  or  two  after  leavinf;  the 
electrical "  lab." 

Blaokbnm. — At  the  quarterly  meeting  of  the  Black- 
burn Town  Council  last  week  it  was  resolved,  on  the 
motion  of  Councillor  Thompson,  that  application  be  made 
to  the  Local  Government  Board,  in  pursuance  of  the 
provisions  of  the  Electric  Lighting  Acta,  and  of  the  Black- 
burn Electric  Lighting  Order,  1690,  for  the  sanction  to  the 
borrowiug  by  the  Corporation  of  the  sum  of  £50,000  for 
the  purpose  of  laying  down  an  electric  lightiug  installation 
in  the  borough,  and  for  all  necessary  works  in  connection 
therewith.  The  Council  also  ordered  that  Mr.  Barton,  of 
Blackburn,  in  conjunction  with  the  borough  engineer,  be 
instructed  to  prepare  estimates,  plans,  and  speciticatione  of 
proposed  electric  lighting  plant  and  works.  Also  that  it  be 
referred  to  the  Gas  Sub-Committee  to  select  a  suitable  site 
for  the  electric  lighting  works,  and  to  ascertain  upon  what 
terms  Mr.  Barton  would  act  as  engineer  to  the  Corporation 
in  fixing  the  electric  lighting  plant. 

St.  Fanoras. — Tenders  are  required  by  the  Vestry  of 
St.  Pancras  for  the  following:  (1)  Supplying  about  60 
cast-iron  columns  for  arc  lamps  ;  (2)  supplying,  fixing,  and 
setting  to  work  about  50  arc  lamps,  to  be  worked  11  in 
series  by  existing  high-tension  machines,  drawing  cables 
through  pi  pee,  providing  switches,  and  making  all 
connections ;  (3)  supplying  high  '  tension  cables ;  (4) 
supplying  cast-iron  pipes  fur  cables ;  (5)  erecting  the 
cast-iron  columns,  laying  cast-iron  pipes,  constructing 
manholes  with  cast-iron  covers.  Drawings,  showing 
the  positions  of  the  arc  lamps  and  the  constructing 
of  the  manholes,  covers,  pipes,  etc.,  can  be  seen  at  the 
offices  of  Prof,  Henry  Bobinson,  C.E.,  13,  Victoria-street, 
Westminster,  where  copies  of  the  several  specifications  can 
be  obtained  on  payment  of  2b.  each.  Tenders  to  be  sent  to 
Mr.  A  E.  Pycraft,  chief  clerk.  Electricity  Department, 
Vestry  Hall,  Pancras-road,  N.W.,  by  22nd  inst. 

Aooriiifftoii. — The  electric  light  question  is  not  drop[iei1 
at  Accrington,  as  it  looked  a  while  ago.  Councillor  Giley 
at  the  meeting  last  week  moved  that  the  Legal  and  Parlia- 
mentary Committee  submit  a  full  report  with  res|)ect  to 
the  establishment  of  a  central  station.  The  provisional 
order  expires  during  this  month,  and  it  seemed  that  a 
private  company  intended  to  apply  for  powers  to 
supply  the  electric  light  not  only  for  Accrington, 
but  for  the  whole  of  the  surrounding  district.  The  rate- 
payers, he  said,  might  find  that  their  £500  had  been  spent 
to  no  purpose,  and  at  some  future  time  they  might  be 
called  upon  to  buy  out  another  gigantic  monopoly.  If  the 
Corporation  intended  to  adopt  the  eleotric  light  they 
should  do  it  at  once,  or  make  way  for  someone  else. 
Councillor  Hardacre  said  he  was  informed  that  a  number 
of  local  gentlemen  had  the  matter  before  them,  and  in- 
tended, if  the  Corporation  did  not  move,  to  take  the  matter 
up.  The  Mayor  mentioned  that  they  had  some  idea  of 
utilising  200  h.p.  from  the  destructors.  The  motion  was 
carried. 

WUtehaven. —  The  chairman  of  the  Whitehaven 
Trustee  Board  referred  at  the  last  meeting  to  the  pro- 
posed adoption  of  the  electric  light,  and  said  that  a  letter 
had  been  received  asking  for  certain  information  which  it 
would  be  necessary  for  the  Local  Government  Board  to 
have  before  they  could  sanction  the  borrowing  of  the  money. 
That  information  would  be  sent  at  once,  and  everything 
pOBsible  was  being  done  to  push  the  scheme  forward.  Mr. 
Bobinson  enquired  whether  any  eatimate  had  bean  made  as  to 
the  namber  of  people  who  would  use  the  electric  light  when 
it  wiB  obtained.    The  chairman  replied  that  there  was  an 


estimate  in  Dr.  Hopkinson's  report,  but  this  was  merely  a 
guess,  founded  upon  similar  places  where  the  electric  light 
had  been  put  down.  As  soon  as  certain  information  had 
been  received  from  Dr.  Hopkinaon  in  regard  to  the 
probable  price  the  electric  light  would  be  supplied  at, 
efforts  would  be  made  to  ascertain  how  many  tradeemeu 
and  others  would  adopt  it.  Mr.  Bowman  thought  this 
should  have  been  done  before  the  resolution  was  passed.  A 
good  feeling,  however,  is  evidently  present  in  the  town. 

Bedford. — The  Corporation  of  Bedford,  having  resolved 
not  to  proceed  themselves  with  the  introduction  of  electric 
lighting  into  the  borough,  have  had  a  special  meeting  to 
consider  an  application  from  the  Bedford  Electric  Light 
Company  for  a  transfer  to  them  of  the  Board  of  Trade's 
provisional  order,  with  a  view  to  their  undertaking  the 
task.  After  a  lengthy  discussion,  it  was  resolved  to  ask  the 
Board  of  Trade's  sanction  bo  the  transfer.  In  the  meantime 
Alderman  Hurst  has  withdrawn  his  name  from  the  Gas  and 
Electric  Light  Committee.  During  the  recent  discussions 
several  allusions  have  been  made  to  handsome  profits  accniing 
to  the  shareholders  in  the  gas  company,  and  the  members 
of  the  Council  who  are  also  connected  with  the  latter  com- 
pany are  accused  of  opposing  the  introduction  of  the  electric 
light  from  personal  motives.  The  transfer  to  the  Bedford 
Company  certainly  seems  the  best  way  of  dealing  with  the 
matter,  and  we  hope  the  project  will  not  again  fall  through. 
There  is, in  Watei loo-place, an  Electric  Association— more  or 
less  moribund,  we  are  afraid.  But  it  is  exactly  in  such 
crises  that  Bedford  and  Waterford  are  passing  through  that 
an  association  such  as  this  might  reasonably  be  expeci«d 
to  throw  its  weight  against  the  machinations  of  the  gas 
interest. 

HastlugB. — At  the  meeting  ot  the  Hastings  Town 
Council  last  Friday  the  Public  Lighting  Committee  reported 
that  they  have  bad  under  consideration  the  matter  of  the 
desirability  of  extending  the  electric  light  on  the  sea  front. 
They  had  been  in  communication  with  the  Hastings  and 
St.  Leonards-on-Sea  Electric  Light  Company  on  the  subject, 
andhadascertained  that  the  company  were  prepared  to  enter 
into  a  contract  with  the  Corporation  for  a  period  of  three 
years,  by  means  of  51  arc  lamps  placed  80  yards  apart 
(instead  of  100  yards,  the  distance  between  existing  electric 
lamps),  the  whole  of  the  lamps  to  be  lighted  from  sunset  to 
12  midnight,  and  after  that  hour  each  alternate  lamp 
to  be  extinguished,  and  the  other  lamps  to  be  kept 
alight  till  sunrise,  the  company  undertaking  to  main- 
tain a  steady  light,  free  from  extinctions,  at  £25  per 
lamp  per  annum,  the  contract  to  commence  as  soon  as 
the  company  had  made  the  necessary  additions  to  their 
machinery  and  mains.  The  committee  were  informed  this 
machinery  would  be  of  the  latest  and  most  improved  type, 
and  duplicated  to  prevent  any  failure  in  the  supply.  The 
committee  had  fully  discussed  this  offer,  and  had  received 
from  the  borough  surveyor  a  report  on  the  subject.  They 
recommended  that  the  offer  should  be  accepted.  But  it 
was  decided  to  withdraw  the  matter  for  further  considera- 
tion. 

Wolverluunitton. — At  the  quarterly  meeting  of  the 
Wolverhampton  Town  Council  on  Monday,  the  Mayor 
moved  the  adoption  of  the  Lighting  Committee's  report 
relative  to  the  supply  of  electricity  within  the  borough 
and  the  appointment  of  a  special  committee  to  advertise 
for  tenders  for  the  construction  of  the  necessary  works. 
He  pointed  out  that  the  Corporation  were  compelled  to 
take  up  the  question  of  supplying  the  electric  light  in  order 
to  prevent  a  company  securing  a  monopoly.  Unfortunately 
thay  had  experienced  the  result  of  the  monopoly  enjoyed  by 
the  gas  company,  and  it  was  the  duty  of  the  Town  Council 
to  prevent  another  company  exercising  similar  ^-w^r^  K»- 
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rog&rd  to  tli«  electric  ligbt.  A  comjtany  had  been  fonned 
to  suppljr  electric  light  in  the  town,  ami  unless  the  Town 
Council  bud  applied  promptly  for  a  provisional  order  the 
privilege  would  h^ve  been  secured  by  some  other  body. 
The  superiority  of  the  electric  light  over  gaa  was  admitted, 
and  u  many  corporations  bad  instullod  the  light  in  their 
boroughs,  he  hoped  Wolverhampton  would  follow  their 
example.  Alderman  W.  H.  Jones,  in  socondine  the  roaolu' 
tion,  said  it  was  intended  to  light  only  a  small  area  at  lirst, 
and  that  it  was  tJie  opinion  of  experts  that  in  a  short  time 
the  electric  light  could  be  supplied  at  the  wme  price  ai  gas. 
After  a  brief  discussion,  the  resolution  was  agreed  to 
unaoimously. 

Klmberley  KxhiblUott.— ThoM  who  don't  intend  t» 
exhibit  at  Chicigo  should  certunly  consider  Kimberley, 
The  exhibition  at  Kioiberloy  is  to  be  opened  on  Septembor  ^ 
by  Sir  Hcoiy  lirouRham  Loch,  K,C.M.G.,  tjovernor  of 
tlie  Cape  of  Good  Hope.  It  is  as  well  to  remember  that 
Cape  oi  Goa<l  Ilope  is  in  Britain— Greater  Britain — and  is 
one  of  the  most  important  of  tho  United  British  States.  It 
is  not  so  very  far  away — 11  days — and  it  takes  seven 
days,  oven  now,  very  often,  to  go  from  New  York 
to  'Friaca  Gur  far  west  is  in  the  Capo,  and  the 
development  given  to  the  original  far  West  must 
and  will  be  given  to  the  Capo  and  its  upper  depon- 
denciee,  now  becomiiif;  more  and  more  important.  Kim- 
berley will  1)0  the  starting  point  for  much  o|)ening  up  of 
new  work.  The  best  moans,  the  bast  methods  should  be 
OMd,  and  theie  are  now  geiicndly  electrical.  Moisrs. 
Mather  and  I'laU  are  now  imderukinx  the  exhibition 
inBt«lUtioiL.  The  machinery  will  consist  oE  three  arc- 
light  machine*  of  the  "Manchester"  type,  each  of  10 
amperes  at  900  rolls,  to  supply  IS  arc  lamfM  in  teuea. 
Broekie-rdl  larajM  will  be  used,  36  in  number,  in  the 
grounds,  on  sectional  atandani*.  Tho  building  will  be 
lighted  by  700  16c,p.  lamps,  supplied  by  three  low-tension 
"  Manchester  "  dynamos,  giving  each  130  amperes  at  100 
TOlta.  A  lOOampere  searchliitht  will  be  onppliod  by 
Ueeirs.  Crompton,  An  electric  tramcar  will  be  run  by 
Haasrs.  Gibson  Bros,  between  the  exhibition  gardens  and 
ibo  Central  liotel  at  a  charge  of  3d.  Messrs.  Woodhouse 
and  Rawson  intend  to  hive  an  exhibit,  and  there  will  be 
a  good  aseortment  of  mining  machiDory. 

Bamaler- — The  electric  light  is  again  relegated  to  the 
future  in  Bamsley,  for  the  Town  Council  has  not  risen  to 
th»  oooauOD.  and  the  amendment  to  tho  resolution  to  goon 
received  raoct  sapport.  The  meeting  wiu  held  on  Tuesday 
Bvcning,  the  Park  and  Lighting  Committee  re<:ommending  : 
(I)  That  the  electric  light  be  installed  on  a  site  in  Bockelt- 
squaro,  «t  an  estimated  eo«t  of  X16,302,  but  that  at 
present  only  £13,332  be  expended;  (2)  thut  Mr.  A. 
Bromley  Qolmet  be  appointed  electrical  engineer,  and 
that  he  be  instnuited  to  pre)ure  all  pUna  and 
i|iociticationi,  and  estimates  of  the  electrical  plant ; 
and  tliat  the  borough  surveyor  be  instructed  to  prepare 
the  plane,  apeoiftcations,  and  estimates  of  the  reiuisite 
buildings,  and  that  such  plans  and  estimates  be  submitted 
bo  the  committee  as  e^rly  as  practicable  ;  aod  (3)  that  appli- 
ntion  be  made  by  the  Council  to  the  Local  Ooreniment 
Board  for  their  sanetion  to  borrow  tba  nid  sum  of 
£18,363.  The  Mayor  moved  the  adoption  of  tli«  report, 
and  Alderman  Wniy  seconded,  saying  something  aboold  be 
dune  U)  break  the  neck  of  tbe  gas  monopoly.  Gaa,  which 
would  coat  £13  or  XH  a  year  to  a  tradesman  in 
Wakafielil  am)  other  towns,  would  cost  £23  or  £20  in 
Bamsley,  which  was  in  elTeet  a  rate  at  2s.  in  the  |H>und  on 
a  tradaeman  nttad  at  £70  a  year ;  aitd  he  suggeated  that 
tha  ("^Mint  rating  of  the  town  had  been  made  higher  than 
it  ought  to  have  been  slnply  to  eboka  or  ke<^)  back  this 


scheme.     Alderman  Marsden,  as  cbainnan  of  the  Pinaiue 
Committee,  deprecikted    this  staUment,  and   asked   if   tl 
were  thought  they  would  put  upon  tbe  poor  of   the  town  a  I 
rate  in  order  to  support  a  private  company    against  tlia I 
electric  light.     Dr.   Halton   moved    that   tbe   matter  ba] 
adjourned  13  months,  and  this  wu  carried,  only  tbe  eom- 
mitteo  voting  for  the  resolution. 

OldhRjn. — A  Local  Government  enquity  wna  held  lait ' 
Friday  before  Colonel  John  Hast«<),  R.E.,  at  Oldham,  with 
reference  to  powers  for  borrowing  £40,000   for   olactric 
lighting.     The  town  clerk  explained  that  tho  Corporstioo 
had  acquired  a  plot  of  land  in  181^7  and  a  proviiional  ordK 
in  1890.     They  retained  Prof,  Kennedy  in  February  lUi 
year  as  electrical  engineer,  and  he  had  drawn  op  a  scbans 
for  simultaneous  lighting  at  first  of  2,S0O  S-cp.  lamps  c* 
tho  two-wire  system  of  bare  wire  mains.     Ilia  estimate  was 
£21,000,  und  the  Corporation  asked  for  £40,000  in  order 
to  be  able  to  extend.     A  canvasa  has  been  mode,  aod, 
with  the  Municiiral  Buildings,  nearly  2,000  lampa  will  be  I 
at  once  uken  up.  Prof.  Kennedy  expUinod  the  detutsaadj 
cost.  He  proposed  four  GO-h.p.direct-i)rivensets,andothanaf] 
lOOb.p.  Thebutterieato  be  used  for  electric  lighting  purpoMS  : 
in  the   daytime   would,  he   thought,  be    eufficient  for  a 
long  time  to  come.    They  would  keep  200   lamps  al^  ^ 
for  ei^bt  hours.   The  scheme  was  so  arranged  that  Ike  I 
wire  system  could  be  changed  to  throo  wii-e  if  the< 
required  it,  without  interference  with  tbe  streets,  sad  lbs 
same  engines  and  dynamos  couki  be  used.    The  quitHa  el 
laying  tbe  mains  was  one  of  great  importance,  and  he  hsid 
advised  the  modified  adoption  of  tbe  plan  bo  bad  adopUd 
in  London,  and  which  bad  proved  very  aucooaafnl— lajiag 
the  wires  in  a  concrete  trench  under  the   paTemanL    la 
one  nr  two  places — at  several  croaiinga — insulated  « 
would  be  enclosed  in  cast-iron  tubes.     Tbe  ooat  he  aic^ 
mated    as    follows ;     Tho    plant,     including    everylUi| 
sUtionary.    £8,800;    the    mains,    £5,600;    tbe    baiUiap. 
£6,000  ;  the  meters,  £600.     He  thought  Ibose  priow  *«i 
full.     By  the  advice  of  the  inspector,  tbo  coai  of  ait*  ' 
£4,000-^was  included    in    the  estimated     total    eoK  d 
£36,000.    There  was  no  opposition. 

BruBSels.— At  tho  dincussion  upon  the  ailoption  of 
electric  lighting  at  Brussels  some  explanation  was  gtreDS 
to  the  alleged  raising  by  40  per  cent,  of  price  of  chai^  <J 
Messrs.  Crompton'e  estimate  by  the  committee.  >L  JanasM 
stMted  that  tbo  various  tenderers  had  taken  differeat  flgoM 
as  to  depreciation,  cost  of  carbons,  etc.,  and  theaa  bad  haiB 
all  brought  to  one  scale.  M.  B^do  gavo  a  long  diaooarH 
dealing  with  the  technical  and  financial  point*  of  Urn 
scheme.  The  city,  ho  said,  had  olTored  an  inatallatioa  rf 
10,000  lamps,  with  power  of  extension  to  20,000  laB|a 
Of  eight  piojects  presented  choice  lay  between  that  of  tbi 
India  Rubber  Company  (closest  to  the  desires  of  lb*  lov^) 
and  scheme  No.  2  of  Sohtiokert  and  Oa  (the  loweat).  Tbs 
India  Rubber  Company's  tender  was  for  3,763,0001..  aoj 
Scbiickert's  (No  2)  3,803,000f.  The  differeiKW,  mii 
M.  Hide,  was  still  greater  on  examination,  as  tht 
lirst  would  barely  suffice  for  the  10,000  iuap, 
while  SchUckert's  would  supply  over  13,000.  So  wUh 
paying  25  per  cent.  I«n,  the  town  would  obtain  30  psi 
cent.  Qiore  light.  Schiickert's  scbeme  was  tbersfors  ntf 
58  per  cent,  of  the  cost  of  tbe  other.  The  one  company, 
thougli  honourably  connected,  bod  carried  oat  iw  oantrsl 
scheme,  while  tbe  other  bad.  The  l&o.p,  lamp  is 
Schiickert's  installation  would  cost  l'&6  centimei  p* 
hour,  as  against  2-'IO  oentimea  with  the  other.  Wliy  hMl 
the  committee  given  the  preference  to  tbe  India  Rabte 
Company?  Fvr tbroomotives:  bacanaa Scbiiokert'a pr^mi 
to  use  accumulators  on  too  hirga  a  aeale;  also  tbe  Lit  naw 
are  considered  the  better,  both  for  material  and  on  aeoMHIsf 
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facility  of  changing,  bo  that  it  would  be  possible  to  start  at 
once  with  a  lesa  costly  station.  M.  B^e  criticised  all  these 
motives.  Accumulators  were  necessary  to  supply  the 
outlying  quarters ;  indiarubber  was  good  for  indoors,  as 
Mr.  Preece  said  in  1887,  but  not  so  good  for  outdoor 
nnderground  work  (though  this  applies  to  pure,  not  vul- 
canised, indiarubber).  The  I.R.  cable  supplied  for  the 
Theatre  da  la  Monnaie  had  already  cost  in  four  years 
8,700f.  for  repair.  Besides,  drawn-out  cables  lost  their  value. 
Suppose  it  was  only  half,  this  would  make  2,042,000f. 
addedto2,447,OOOf.to^ay—t.e.,  4, 487,000  against  2, 803,000; 
in  other  words  to  avoid  paying  35G,000f.  extra  now,  they 
would  have  to  pay  I,684,000f.  extra  later  on — to  economise 
10,000f.  a  year  interest,  etc.,  now,  they  would  pay  14i,000t. 
a  year  for  ever.  The  question  was  not  one  of  first  cost 
alone,  but  of  maintenance,  and  M.  BMe  ended  by  demanding 
that  the  dedsion  should  be  adjourned  till  October.  M. 
Janssen  wondered  that  M.  BSde  did  not  propose  the 
adoption  of  M.M.  Schiickert's  scheme.  The  discussion 
was  adjourned.  At  their  last  meeting,  after  a  long  discus- 
si  on,  the  Municipal  Council  decided  unanimously 
(excepting  M.  B^e)  to  grant  the  concession  to  the  India 
Rubber  Company. 

Bfelbonzna  Boilers.—"  One  Who  Knows  "  writes  to 
the  Building  and  Engineering  Journal,  of  Melbourne,  with 
reference  to  the  boiler  tender  for  the  electric  light  station  : 
"  The  recent  decision  of  the  City  Council  as  r^ards  boilers 
to  be  used  in  connection  with  the  electric  lighting  of  the 
city  has  attracted  considerable  attention,  and  has  been  the 
subject  of  strongly  adverse  comment.  The  facts  of  the  case 
seem  to  be  as  follows :  Tenders  were  called  for  the  supply 
of  four  water-tube  boilers,  each  of  250  h.p.,  and  capable  of 
evaporating  7,300  gallons  of  water  per  minute.  The  usual 
conditions  of  tender  and  deposit  were  present,  and  amongst 
these  it  was  directed  that  tenderers  must  be  in  attend- 
ance at  the  time  of  opening  tenders.  On  enquiry  as 
to  when  tenden  were  to  be  opened,  that  information 
eould  not  be  obtained ;  but  after  some  days'  delay  the 
assurance  was  given  that  written  intimation  would  be  for- 
warded, 80  that  tenderers  might  be  present  as  directed.  It 
is  luffioient  to  say  tiiat  the  promised  intimation  was  not 
sent.  This  and  other  minor  irregularities  might  have  passed 
oonoticed,  had  not  the  final  selection  of  boilers  by  the 
CoancU  lent  them  significance.  The  boilers  accepted  by 
tiie  Coaocil  are  those  known  as  the  '  Babcock  and 
Wilcox,'  and  from  the  results  of  numerous  and  reliable 
testa,  which  have  been  frequently  published,  it  will 
be  seen  that  whatever  governed  the  Council  in 
tbeir  selection,  it  was  certainly  not  economy,  From  these 
teats  it  will  be  seen  that  the  'Mills  patent  boiler,' 
whioh  I  understand  was  ofi'ered  in  this  instance,  has  the 
IbllowiDg  claims  over  the  Babcock  and  Wilcox  boiler  :  35^ 
per  cent,  in  economy,  43  per  cent,  more  duty,  and  40  per 
cent,  greater  efficiency.  The  water  evaporated  per  pound 
tii  fuel  by  the  former  is  shown  as  9'391b.,  by  the  latter 
6'filb.,  and  it  certainly  cannot  be  questioned  which  is  the 
more  economical  steam  generator  of  the  two.  While  the 
Babcock  and  Wilcox  boiler  has  frequently  entailed  fines  on  its 
OMTS  for  creating  a  smoke  nuisance,  the  Mills  boiler  secures 
an  almost  entire  absence  of  this  disagreeable  adjunct.  All 
the  foregoing  information,  no  doubt,  accompanied  the 
ftanden  sent  in  by  the  agents  for  the  Mills  Patent 
Boiler  Company,  and  also  the  published  reports  of  the 
kighaat  boiler  experts  in  England,  showing  the  superiority 
of  the  Mills  over  the  Babcock  boiler.  The  action  of  the 
Ooaneil,  therefore,  in  rejecting  the  superior  and  economical 
ateun  generator  in  favour  of  its  proved  inferior  is  a  matter 
worthy  of  the  consideration  of  the  ratepayers  who  find  the 
mooey  and  look  to  theii  representatives  on  the  Council  for 


its  proper  application."  Their  correspondent  concludes : 
"  This  is  by  no  means  the  first  instance  in  which  the  result 
of  public  competition  has  been  decidedly  the  unexpected, 
and  unless  tenderers  are  encouraged  in  the  belief  that  the 
merits  of  the  article  ofi'ered  will  be  considered  in  determin- 
ing selection,  we  shall  arrive  at  a  point  at  which  it  wiU  be 
considered  waste  of  time  and  money  to  compete  for 
municipal  work." 

Dnbllii.^ — Last  Friday  the  official  tests  of  the  Dublin 
electric  light  installation  were  commenced,  under  tbe  direct 
supervision  of  Mr.  Robert  Hammond,  of  Hammond  and 
Co.,  who  have  carried  out  the  contract ;  Mr.  E.  Manvilie, 
electrical  engineer  to  the  Corporation ;  and  Mr.  Spencer 
Harty,  city  surveyor.  The  following  engineers  were  also 
present :  Mr.  Charles  J.  Hall,  co-patentee  of  the  Lowrie- 
Hall  system  in  use  in  Dublin ;  Mr.  J.  W.  Chisholm  and 
Mr.  H.  Dickenson,  of  Messrs.  Hammond  and  Co. ;  Mr.  M. 
Ruddle,  on  behalf  of  the  Corporation;  and  Mr.  Porte  and  Mr. 
Haslam,  of  the  Electrical  Engineering  Company  of  Ireland. 
The  members  of  the  Electric  Lighting  Committee  of 
the  Corporation  visited  the  works  during  the  evening, 
and  evinced  the  greatest  interest  in  the  running  of  the 
plant.  They  were  afterwards  entertained  by  Mr.  Hammond 
in  tbe  large  offices.  The  Irisk  Times  gives  the  following 
account  of  the  ceremony  :  "  Tbe  magnificent  alternating- 
current  dynamos  worked  splendidly,  and  it  must  have 
been  particularly  gratifying  to  Mr.  Hammond  and  Mr. 
Hall  to  hear  the  numerous  favourable  opinions  that  were 
expressed  of  their  work  by  the  engineere  present.  Messrs. 
Hammond  and  Hall  were  hard  at  work  during  the  afternoon, 
evening,  and  night,  attired  like  ordinary  workmen,  control- 
ling the  entire  machinery  with  marked  ability  and  precision, 
while  Mr.  G.  W.  S.  Hawes,  the  young  Dublin  secretary 
of  Messrs.  Hammond  and  Co.,  was  assiduously  engaged 
for  several  hours  in  explaining  the  working  of  the  plant 
to  a  succession  ef  privileged  visitors.  There  are  three 
compound  vertical  engines  working  dynamos  to  supply  the 
arc  lamps  in  the  streets,  and  three  compound  horizontal 
engines  for  private  lighting  purposes,  these  having  been 
manufactured  by  Messrs.  Victor  Coates  and  Co.,  of  the  Lagan 
Foundry,  Belfast.  The  dynamos  for  the  private  lighting  are 
alternators,  while  those  supplying  the  streets  are  Brush  arc 
light  dynamos.  The  assistants  attending  them  wear  india- 
rubber  gloves,  which  efioctually  protect  them  in  their  dange- 
rous occupation.  As  early  as  four  o'clock  in  tbe  evening 
tbe  lamps  on  the  circuit  embracing  Sackville-street,  West- 
moreland-street, Dame-street,  and  Graf  ton-street  were 
illuminated,  but  in  the  clear  daylight  ita  efi'ect  was  scarcely 
apparent.  At  nightfall  a  fine  opportunity  for  observing 
the  power  of  the  new  iliuminant  was  afibrded  to  thousands 
of  the  citizens  who  thronged  the  streets,  and  evidently 
much  admired  the  light.  In  order  to  make  the  test  more 
efi'ective  the  gae  lamps  throughout  the  circuits  operated  on 
were  left  unlighted,  and  between  eight  and  nine  o'clock  con- 
siderable disappointment  was  felt  at  the  circumstance  that 
while  some  of  the  lamps  were  giving  a  brilliant  light  others 
in  their  immediate  vicinity  were  either  flickering,  or, 
having  shown  some  signs  of  life,  had  gone  suddenly  out. 
The  public  were,  of  course,  unaware  of  the  cause  of  this, 
which  arose  from  the  circumstance  that  tbe  engineers  in 
Fleet-street  were  testing  the  circuits  separately,  and  it 
appears  that  while  these  circuits  are  controlled  from  the 
central  works,  each  individual  lamp  is  regulated  from  the 
box  at  its  base.  About  nine  o'clock  a  second  engine  sup- 
plying ihe  arc  lamps  in  the  streets  was  set  to  work,  and  the 
effect  in  the  thoroughfares  was  quickly  apparent."  The 
lighting  seems  to  have  been  a  success,  save  that  one  of  the 
machines  failed  to  stand  the  twelve  hours'  test,  the  armature 
having  given  way.     A  further  test  takes  place  this  week. 
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STEAM  AND  GAS 


ENGINES  AT  THE  ELECTRICAL 
EXHIBITION. 


AlUiotich  tbo  Electrical  Exhibition  has  been  cloeed  it  ia 
noofl  tbe  leu  necessary  that  we  should  place  on  record  some 
deMri|>UoDB,  with  illustration*,  ol  the  steam  and  ijaa  engines 
Uwra  exhibited,  to  some  ol  which  we  referred  in  the 
utkle  in  our  impreuionof  July  lot  (p.  31). 

Wo  may  commence  with  the  rcry  fine  triplo-expnnsion 
ingine,  of  which  we  hitvo  ulreAdy  given  a  tow  particulars. 
The  ongnivinK  we  now  publish  {Fig,  t)  is  a  front  view  of 
this  engine  tiKCn  from  n  position  which  shows  nearly  all 
Ihc  motion  parts  with  the  exception  of  the  i^overnors. 
Tbe  hi^h-pressure  cylinder  is  12iii.  in  diameter.  This 
reeeivM  steam  at  IGOlb.  [>renure  per  soiutre  inch,  and 
exhausts  into  the  intermediate  cylinder,  wnich  is  18}in,  in 
diameter,  and  in  ita  turn  exhausta  into  tbe  low-pressure 
cylinder,  which  is  30in.  in  diameter.     AU  the  pistons  have 


gear    shown  in  the  engraving,  and  the  sigbt-fMd  steua 
luliricftlorB. 

The  en^ne  is  very  much  of  tbe  marine  ty{>e,  with  tami-A 
frame  and  turned  wrouftbt-iroD  columns  aupporting  ths 
cylinders.  Every  part  ti  the  enftins  is  lubricat«d  Insi 
Gxed  oil-boxes,  the  enrine  being  provided  with  very  anpls 
bearing  surfaces  of  ul  forms,  aod  in  every  re^keet  il 
is  designed  for  running  at  full  power  for  long  [leiiodt.  It 
la  expected  to  develop  an  indicated  horse-power  (or  ahoM 
161b.  of  siteam.  Of  the  central  station  muUipoUr  dynamo 
connected  directlv  to  the  crankehaft,  and  mads  by  Uawn. 
Johnson  and  Pbilli|)«,  wo  need  say  nothing  here,  u  «• 
described  this  machino  in  our  impretsion  foi  the  lU 
April  last. 

We  may  now  turn  to  one  of  the  smalloMt  engines  uibi 
bited  at  work  in  tbe  recent  eihibition— -nnTnoly,  the 
high  niieed  engine—illustrated  in  our  engravings  by  Figtl 
2  and  3.     In  thb  engine  tbe  cylinder  is   within  a  letK- 
rotating  block,  to  thai  ft  may  be  csdled    an    oHtllatiag 


Flu,  1. 


%  stroke  of  18in.,  and  when  rannin^  at  iu  full  speed  of 
140  revolutions  per  minute  the  engine  indicates  350  h  p. 
Tbe  cranks  are  placed  equidistant,  the  intermediate  and 
low-preeeure  cranks  following  the  high-wessure  in  order, 
and  therefore  each  120deg.  after  the  high-pressure  and 
after  the  intermediate  cranks  reepectively.  Tbe  high' 
prOMure  main  valve  is  operated  by  one  eccentric,  and  the 
eiil^lT  valve,  on  Taxman's  lystem,  is  operated  by  a  pair  of 
eccvntrica  through  tbe  modinm  of  a  slotted  link,  the  posi- 
tion ol  whicb  is  controlled  by  the  governor.  Tbe  latter  is 
placed  behind  the  higb-preasure  cylinder,  and  ti  not  seen  in 
the  engraving-  One  of  the  expansion  valve  eccentrics  has 
m  loager  Mrolte  than  tbe  other,  and  thus,  if  it  be  controlling 
the  movement  of  tbe  valve,  cuts  oS  steam  earlier  than  when 
the  link  ia  pulled  over,  so  that  the  valve  b  moved  by  the 
other  eooentric. 

Tbe  engtne  h  fitted  with  a  flywheel  6(t.  in  diameter,  and 
tlie  ground  space  covered  is  only  10ft.  6in.  by  6ft.  9in-, 
this  width  includir^  that  of  the  plstform,  which  is  2ft.  9in. 
above  the  floor.  Tbe  height  of  the  ent^ne  from  the  iloor 
to  the  top  of  tbe  oylindert  ii  1 1  ft.,  and  above  this  stand  the 
steam  supply  vafve  operated  by  a  hand-wheel  and  bevel. 


lib 


cylinder  ;  instead,  however,  ot  owilUting  upon  HlS 
trunnions  in  tbe  manner  commonly  adoptet),  toe  tmh^ 
tbe  whole  block,  with  the  diameur  of  the  length  oi  lb 
cylinder,  form  the  ituntiione.  The  bearing  butImm 
therefore,  so  large  that  wear  muat  nocesBarilr 
extremely  slow.  Li  this  application,  moreover,  tfa«  '->-'> 
is  steam  balanced,  so  that  the  [)re*sure  upon  ibesr 
is  exceedingly  small.  The  upper  end  of  the  eyiii,. 
Fig.  2)  h  closed  to  the  steam  only  by  the  ctreutar 
which  the  cylinder  block  oeoUlales.  On  tlie  lower  wd  ^ 
tbe  cylinder,  to  which  is  attacked  a  Ictig  ^de  tube  fortlM 
piston-rod,  the  «amo  stesm  balancing  is  effected  by  the  ^ 
of  steam  within  a  chamber  between  the  circutu-  eaal  ni 
the  cylinder  block.  The  steam-ports  ore  arranged  in 
cylinder  block  and  circular  seats,  and  steam  is  admd 
and  exhausted  by  the  otcillaiion  of  the  cylinder.  In  Fi^> 
and  ■{  tbe  engine  is  shown  as  controlled  by  a  geverar 
which  moves  a  throttle  valve,  but  the  engine  ia  aMdi,** 
shown  in  Fig,  4,  with  an  automatic  cutroff  velve  opsntfJ 
by  an  ocGonlric,  tbe  {>osition  of  which  is  contttdled  by* 
Hywheel  governor.  The  cut-off  valve  is  a  alifhtl? 
tapered     plug,    cloeioig     or     opening    tbe     et«am-p*t 


lia  eibaiut    romAfni    nnalfeded    by   the    «ut-o(r.     The 
liRf;raDu,    Figs.    A    iinA    6,    nrc     taken     fruni    one    of 


8t«am  preaauro  of    1201b.   per  equure  inch.    Thi>  littlfl 
engine  altracled  u  greut  deal  of  attention  at  the  Cryaut 
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in  London  bv  Momti.  CbwlM  Churchill  ftud  Co.,  of  Crou- 
I  ttrmt,  Finiwiry.  Wo  lujr  mention  iJat  the  engine  le 
I'loado  in  Mvonl  tlzee  and  iu  several  (onti*— namely,  at  a 


F10.&. 


Tto.9. 

wall  engine,  u  «  Uuach  or  marine  ongine,  as  »  hangor 
en)pno,  and  •■  a  reversible  pedaital  engine. 


ALTERNATE-CURRENT  DYNAMOS. 

BY   B.  W.  WKKUt-*,  WlllT.liUU. 

litmn.    ffocdhotue   auil    lUtwton  —  The   block    of    the 

Etngdon    indoctor    made    by    this    flmi    does   not  give 

LWieo  (den  o(  the  design  and  prinoiptes  of  aotion  of  lhi< 

IftlMrDator.    Tlie  macbine  belongs  to  the  oUai  of  altenintors 


lately  at  the  Crystal  Palace.  In  fact,  the  design  ia  atill 
being  altetod,  and  for  tlut  reasou  tlie  Brin  do  ttot  wish  to 
jiublish  many  actual  dot*ils. 

The  iron  parte  are  all  built  up  of  ehareottl-iron  pUiM. 
The  outer  ring,  which  has  a  number  of  projections  on  the 
ituide,  forma  the  oore  for  both  the  amaturo  ftnd  exdtuig 
coils,  the  alternate  projections  bejns  tbe  arButun  con^ 
The  exciting  coils  are  placed  round  the  other*,  and  so  ooo- 
iiected  -.M  to  ^ivs  north  and  south  poles  altomatirely.  In 
t^  maohine  exhilnted  at  the  Oystal  Palaoe  tbe  armators 
cores  were  considerably  smaller  titan  the  magnet  eorea,  and 
not  oqiui,  as  abown  in  tbe  slcetebes.  In  building  up  the 
segmoDta,  whieb  are  made  of  iron  *042in.  thick,  it  is  to 
arranged  that  the  adjacent  plates  brcik  joints  The  rarolv- 
ing  masses  of  iron  which  complete  the  msj^otic  circuit 
are  also  laminated,  and  are  clamped  in  poattton  by  bolls 
paasbg  through  two  ateel  discs,  Fig.  8.  The  action  ci 
these  revolring  keepera  can  best  be  understood  by  meaai 
of  separate  sketches,  Figs.  9,  10,  and  II.  In  these  oaly 
one  annuttiro  core  is  contider«d,  as  the  action  on  ail  a 
them  is  similar. 

In  Fig.  8  the  keeper  bridges  cross  tbe  armature  and  the 
south  pole  of  tbe  field  msf^net,  so  tbsc  the  lines  of  loroe 
pass  aa  shown  by  oirowa.  Fig.  9  shows  the  condition  of 
the  magnetic  circuits  when  the  keeper  baa  piiani  on  tfll  it  it 
exactly  opposite  the  armature  core.  Then  the  actieos  of 
the  north  and  south  pole  tend  to  produce  eqiul  and  ^fe- 
site  tnagnetic  flux  in  the  armuture  oore,  and  host 
neutralise  each  other,  so  at  that  instant  no  linee  of  fan* 
pass  through  the  armature  core,  but  they  will  go  si  ivS- 
eeted.  In  the  next.  Fig.  10,  the  keeper  unites  ths  nsth 
pole  to  the  armature,  so  that  the  flux  is  agaia  ■  manaw, 
and  in  the  opposite  direction  to  that  in  Fig.  8.  Tbakeeptf 
has  now  been  moved  through  one  ibirty-second  of  a  rstobi- 
tioD,  as  there  are  16  poles,  and  tbe  K.M.F,  indnced  nU 
have  iiassed  through  half  a  complete  period.  Ho  id  tkii 
mitchiiie  the  number  of  eorapleto  iieriods  poraecoDdiieqpal 


t»UI*ntl  Xlwdoa  iBdMSOC. 


in  which  the  E.M.F.  is  produced  by  changes  in  the  mag- 
netic |iath.  These  obangea  cause  a  fluctuation  of  lines  of 
fane  in  earlain  defiiiito  places  where  the  armature  coiU 
are  aftoaled.  Tbe  diagramnattc  skeuk  of  the  armature 
[eRugenenu  will  help  to  show  tbe  method  used,  but 
UBfortuiiately  the  sketch  is  not  to  K«le,  and  the  relative 
[iroportioas  are  not  tbe  same  as  In  the  muchtne  exhibited 


to  the  product  of  the  number  of  poles  into  the  rendntia* 
per  second,  and  not  half  this  quantity,  as  in  tbe  sllormlwr 
described  above.  The  action  of  tbe  keeper  in  intlooiai  Ift* 
E.M.F.  in  the  armature  ootls  is  not  the  only  one  tkal  lafc* 
place,  and  it  is  doubtiees  the  need  of  iirevwitiag  iW 
secondary  eReots  that  has  induced  the  pervding  altuialll 
in  the  design. 
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On  comparing  Figa.  9  and  10,  with  respect  to  the 
magnetic  resigtance  of  the  iron  circuits,  it  will  be  seen  that 
in  Fig.  10  the  reaiatance  offered  to  the  magnetic  Sax  ie, 
rougblj/',  double  that  in  Fig.  9,  but  aUo  the  ampere-tuma 
prodncing  the  flux  are  doubled,  as  two  coila  are  acting,  so 
that  there  should  be  about  the  same  number  oE  lines  coming 
from  each  pole.     But  in  a  position  about  midway  between 


would  facilitate  the  rapid  change  from  parallel  to  series, 
but  the  insuUtion  appeared  to  be  more  fitted  for  low-tenaion 
working.  The  power  required  to  excite  the  magnets 
ia  6-8  per  ceit.  of  the  total  oii^ut,  which  is  the  highest 
figure  in  the  adjoining  list.  Ilie  armatnre  reaction  will 
help  to  make  this  figure  high,  &■  the  air  spaces  are  short 
The  noise  made  by  this  alternator  when  rauning  at  full 


these  two  there  will  be  no  such  relation,  and  the  resistance 
will  have  increased  without  a  corresponding  increase  of 
magneto-motire  force.  This  will  cause  a  variation  of  the 
flax  in  the  magnets  iind  time  to  produce  an  alternating 
current  in  the  exciting  coils.  This  effect,  and  the  large 
masses  of  iron  exposed  to  changes  of  induction,  and  hence 
causing  a  large  hysteresis  loss,  are  the  objections  to  this 


speed    ia    objectionable,   but  doubtless  the  makers   will 
remedy  this  when  bringing  out  their  new  pattern. 

Most  of  the  details  of  this  machine  can  conveniently  be 
taken  from  the  adjoining  list,  but  the  following  are  not 
included :  Diameter  of  outer  ring  of  laminated  iron 
5ft.  7^in.,  width  Ift  Ofin.,  the  iron  plates  being  '042in. 
thick.  The  magnets  are  wound  with  Hi  turna  of  -200in.  by 


7m.  9. 


Fio. 


class  of  machine,  but  they  may  be  reduced  consider- 
ably by  careful  design.  The  advantages  are  all  based  on 
the  fact  that  neither  of  the  electric  drcuite  are  on  the 
rotating  parts.  Thus  no  collector  is  required  in  either  cir- 
cuit. Also  the  insulation  of  the  conductor  is  not  so  likely 
to  break  down,  due  to  the  mechanical  vibration,  as  there 
will  be  little  vibration  in  the  fixed  cure.  The  present 
machine  was  connected  up  to  give  110  volts  when  at  the 
Palace,  although  it  was  never  actually  working.  The  con- 
nec^on-board  U  which  the  annature  coils  were  connected 


-063in.  strip  and  connected  in  parallels  of  four  in  series. 
They  are  excited  by  a  current  of  80  amperes  at  60  volts. 

The  adjoining  list  of  alternators,  of  which  I  have  already 
described  the  construction,  will  enable  some  idea  to  be 
formed  of  the  relative  advantages  of  the  various  types. 
The  first  few  columns  need  no  comment,  but  it  is  of 
interest  to  note  the  number  of  complete  periods  per 
second.  The  larger  Kapp  alternator,  giving  100  periods, 
must  be  taken   as  an  exception  to  the  general  practice 


THE  ELECTRICAL  ENGINEER,  AUGUST  12,  1892. 


I 

I 

5 

s. 


I 


I 


HIS 


isi  '§§§ 


Is    g^l    iSSiS 


ssS  gsss  isiss 


8S3 


8^3 


8SS 


dd8 


K    X    K 


«   K  X 

etaatd 


(Boias     nee 


K   K  K 


M      eeceo 


e3iS     uotS     et«>- 


a*«     MS— 


is'y  §8 


j"^^ 


s-? 


n 


R«vi.  pw  minute. 


Volt* 


Amperee. 


KUinvntta. 


ConploM 
Moond. 


55 


periodii     par 


Wdght  in  iaat. 


L«Dgth. 


Braodth. 


Height. 


KlIowAlU  per  t4>n. 


KilowalCa  per  tqaMe  loot 
floor  epaofc 


Mean  dUmator. 


dreamtorMtUI 
qMad.fMtper 

minnba. 


4 

<K 


Si 


6 


•A  I 


A 


IS 


III  lip  ^1^ 


tiS   8ljg   Ml  I 


«iS  §■£  III 


SI 


1 1 


w    wl 

or 


S    — w 


lW«C(it  ol  ontpat 
(or  «idUn|t. 


S 


KwBbetof  IWM 

pwooli 
TM*!  nnnbs  oi 

friM  Jp  •Bttea, 
Wnuber  of  par- 
allel cuckIul 


I   I  I 


Kl 


,  Weigbt  of 
ton. 


ooadv» 


o 

7) 


01  tho  English  maken  of  thiH  ileeign,  as  it  vroM  baOt 
to  a  foreifiiD  order.  Tlieii,  out  of  Mven  makers  two  bxv« 
adopted  Ui6  uee  of  100  poriodx  per  secomi,  and  the  otb«r 
five  show  an  uverage  of  about  70.  The  bysloreais  loea  iti 
iron-cored  armature*  increases  witli  the  frequency,  aod  this 
forms  a  ejiecial  reason  for  keepine  it  low.  The  great  advu- 
la^e  of  increasing  the  frequency  ia  that  the  wciffht  of  th« 
truiisfomier  can  be  reduced  in  proportion. 

The  output  of  the  alternatora  given  is  that  Rxod  by  titt 
milkers,  sod  as  they  may  have  widely  difluront  ideas  of 
wbut  the  output  should  be  fixed  by,  it  ia  not  a  defluit« 
amount.  Still,  on  compariug  the  ouljnits  par  weight  and 
gquare  foot  of_  floor  space,  it  will  be  seen  tbat  the  Bgurw 
do  not  vary  much,  It  must  bo  remembored  that  the 
Brush  magnets  are  made  entirely  of  cast  iron,  vbich  is 
likely  to  m^ko  the  output  per  weight  quit«  -10  per  cent, 
lower  than  if  wrought  iron  was  used.  In  this  column 
three  machines  give  the  high  fi;;ure  of  about  20  kilowatts 

fer  ton — namely,  the  Oulcher,  the  KApp,  and  the  Sienena. 
n  the  column  showing  the  output  per  aqitar«  foot  of  floor 
apice,  the  order  commencing  at  the  highest,  ia  Kapn, 
Kingdon.  Fricker,  Siemeua,  Mbrdey,  ForrantJ,  and  Elw^ 
Parker. 

The  moan  circumferential  s[)«ed  o(  ibe  armature  or 
moving  magnets  is  in  each  ciise  much  higher  than  that 
adopted  III  direct'current  dynnmos.  The  limiting  ttfa 
ijioed  18,  of  course,  a  function  of  the  mechanical  atnogUi  of 
the  design.  MesErs.  Johnson  and  Phillips  work  at  " 
highest  speed,  8,000ft.  per  minute,  and  their  coi 
of  core  is  well  able  to  stiknd  ibis.  The  Brush  C«ii|hb' 
magnets  have  a  circumferential  apeed  of  C,300,  ui  '^ 
other  makers  show  an  average  of  about  ^.OOOft.  peraerand. 
The  amount  of  power  uaed  to  excite  tho  magiMia,  a^ 
given  in  that  column,  ia  definite  in  all  instanoas  except 
first.  Tbo  Brush  Company  have  not  given  the  exact  ei 
power  for  each  machine,  but  state  that  it  aToragea 

2  per  cent.     As  regards  the  material  used  (or  the  core,. 

oi  the  seven  makers  use  iron,  and  the  others  use  reepectrrdy 
porcelain,  laminated  brass,  and  wood. 

The  efficiency  of  each  machine  would  form  a  moat  inte- 
resting calculation  ;  but  to  enable  the  exact  eflticaency  to  b« 
determined,  a  few  more  details — such  as  the  polar  am, 
the  air  gap,  etc. — would  ba  required,  and  ft  ia  not  fair  u 
publish  approximations  only.  The  loesai  duo  to  Foucanh 
current  would  also  have  to  be  determined, as  tliis  loss  ia  Ulo^ 
to  be  a  large  item.  Meaars.  .Sioment  ami  Co.  have  >doP^^| 
the  laminated  conductor,  and  Messrs.  Johnson  and  PhilKpa 
have  subdiTidod  tbeir  armature  conducUir  with  a  view  to 
reducing  thi»  lose,  but  as  yet  will  publish  no  particulars  of 
what  per<:«nUge  loss  they  Gnd  duo  to  tJiis  causa.  Tb* 
comparative  hysteresis  loaios  in  tbe  various  iron-corrl 
armature  can  be  roughly  obtained  by  comparing  the 
quautitiea  of  iron  used. 

In  conclusion,  I  have  to  thank  the  variotu  maken  (or 
their  courteous  unewara  to  my  enquiries  for  particulars  (d 
their  alternators. 


EXPERIMENTS  ON  ELECTRICAL  RESISTANCE.* 

VT  DAWSON  TUBNXK,  H.D. 

The  author  had  the  pleasure  when  in  Parta  ol  seeiDK 
some  of  Mr  E.  Branly'a  experiments  on  the  iafltMooaof 
currents  of  high  potential  upon  electrical  reoiatanca.  Ba 
has  since  reueatM  soma  of  these.  It  is  well  knova  t^ 
metallic  powders  present  a  very  great  electrical  ntMUaoa 
Thb  can  be  lowered  to  an  extiaordinaiy  degree  by  tfa 
paaa*^  oi  a  spark  in  tbeir  neighbourhood.  The  antbar 
Ola  tned,  amoont  other  substanoea,  powdered  alamimaM, 
copper,  anoealaa  aeleniiira,  iron  ftlinga,  sniAll  shot,  miztam 
of  alnminium  and  reein  fused  into  a  solid  stick,  etc.  Tba 
best  reeolts  were  obtained  with  the  6m  two.  A  abon 
gUas  tutw  is  aUed  with  powdered  aluminiaot.  and  pheti, 
or  means  of  copper  wires  paaung  through  corka,  ia  Ltiiwil 
iritb  one  or  two  oelta  and  a  galvaoometar.  Tlte  rveistaDti 
of  the  alaninlnm  la  rery  groat,  and  the  needle  of  the  gal- 
vaoomater  will  remain  at  zero.  If,  however,  a  apark  {rooi 
an  inductJon  coil  be  passed  anywhere  in  the  vicinity,  tbt 

*  P^fm  rewl  befgte  the  Bdtiah  Awooiatton  at  Edlalmtfk 
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resistance  will  become  at  once  vei?  mnch  diminishod,  &nd 
the  galvanometer  needle  will  be  deflected.  ThoB,  though 
there  was  at  first  no  appreciable  current,  there  may  now  be 
one  of  260  milliamperes.  The  powder  will,  if  undisturbed, 
remain  a  conductor  for  some  little  time;  but  if  the  table  be 
shaken,  or  the  glass  tube  be  moved,  the  initial  resistance  at 
once  returns,  and  the  needle  paasea  back  to  zero.  After 
the  resistance  has  been  once  lowered  in  this  way,  the 
powder  gets  into  a  very  sensitive  condition — a  spark  at  a 
^eat  distance  lowers  the  -  resistance,  and  the  slightest 
jar  restores  it.  The  author  was  not  successful  with 
ordinary  iron  filings,  perhaps  because  they  were  not 
sufficiently  finely  divided.  Mere  shaking  does  not  restore 
the  resistance  of  the  solid  stick  of  aluminium  and  resin, 
but  the  application  of  a  little  warmth  is  sufficient. 

The  experiments  would  appear  to  suggest  that  the  mole- 
cules of  the  powders  become  arranged  in  such  an  order  as 
to  conduct  electricity  when  an  electrical  discharge  occurs 
in  their  neighbourhood,  and  that  the  slightest  mechanical 
jarring  suffices  to  destroy  this  arrangement.  It  does  not 
appear  to  matter  which  way  the  induction  current  is  passed. 


the  magnetising  current.  B  with  its  magnet,  taken  alone, 
thus  forms  an  extraordinarily  dead-beat  galvanometer,  and 
A  forms  an  equally  dead-beat  magnetometer. 


PBOF.  EWING'S  HAONETIC  CURVE-TRACER. 


At  hia  evening  lecture  on  "Magnetic  Induction,"  de- 
livered on  Monday  last,  and  i^n  on  Tuesday,  before 
Section  A  of  the  British  Association,  Prof.  Ewing  exhibited 
an  apparatus  for  automatically  drawing  curves  to  exhibit 
completely  the  relation  of  magnetism  to  magnetising  force 
in  samples  of  any  iron  or  steel. 


SpMlmsni  at  CoTTM  obUlDcd  wltb  Prof.  Xwlng'i  Cntn-Tnon. 

The  apparatus  can  be  arranged  so  that  a  complete  H  B 
cvcle  can  be  ^ne  through  in  y'^th  or  even  j'trth  °^  *  second, 
tu  result  being  a  continuous  line  of  light  upon  a  screen. 


Fto.  1. 


The  principle  of  the  apparatus  will  be  seen  at  a  glance. 
E  (see  Fig.  I)  is  a  mirror,  mouated  with  two  d^reee  of 
freedom,  capable  of  altitude  and  azimuth  movement.  It 
receives  azimuth  movement  from  the  wire  B  B,  which  is 
•tretched  in  a  narrow  gap  in  an  electromagnet,  0.  It 
receives  altitude  movement  from  a  wire,  A  A,  which  is 
itretched  in  a  narrow  gap  between  the  pole-pieces  of  the 
msgDotic  circuit,  DD,  consisting  of  therods  to  db  examined. 
A  constant  current  is  passed  through  the  wire  A,  and  it 
tlierefore  sags,  up  or  down,  proportionately  to  the  field 
•oroBs  the  gap ;  in  other  words,  proportionately  to  the 
nagnetism  of  I>  D.  The  variable  current  which  flows  in 
the  coils  of  D  D  P>>mm  ^Ibo  ihrongh  the  wire  B.  Hence, 
■ioce  the  field  of  C  is  constant,  B  sags  out  or  in,  giving  the 
lairror  uinuitb  mOTement  proportional  to  the  strength  of 


Small  loops  on  the  main  curve  can  equally  well  be  shown.  In 
the  form  of  the  instrument  suitable  for  slower  use,  it  will 
allow  of  difierent  materials  being  tested  magnetically  with 
the  utmost  readiness.  A  cycle  can  be  obtained  from  an 
iron  bar  in  a  few  seconds ;  then  the  bar  can  be  taken  out, 
and  another  bar  put  in,  and  its  cycle  drawn  just  above  the 
previous  one,  so  that  a  glance  shows  the  relative  hysteresis, 
relative  permeability,  and  ho  forth — in  fact,  all  that  dynamo 
makers  and  transformer  builders  want  to  know  about  iron 
or  steel.  The  whole  process  is  quick  enoagli  and  aimple 
enough  for  workshop  use. 

DiSOCSSIOK. 

Dr.  WnpMimw  referred  to  a  series  i^  exparimenta  oarried  ant 
by  his  SOD,  and  Lard  KalTiB,  PnC  Psnr,  and  oUMTsmAnvVKw 
iwnarks,  to  wUoh  rreC  Swlasbriea^  c«^&s&. 
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TME  electrical  engineer,  august  12,  1892. 
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TO    0ORRE8PONOBNT8. 

Ill  JtifiU  Haervat.  Secrelana  and  Manofert  ef  Comfaniet 
an  itwiled  (o  /tmii^  notitv  of  MMtingt,  hsv*  of  New 
Shirtt,  /lutoUuliefu,  ContracU,  and  any  mformaium 
anuudtd  iviih  Klectrieai  Enginffrin^  kHkIi  may  be 
MtraHi^  to  <ntr  rtad^rs.  Invrntcrs  are  itiftnmed  that 
My  aeantiU  of  ll»ar  mumtionj  mimitted  to  ut  will 
Tfemt  tmr  b«tt  amgidfralien. 

1U  ammntieatumi  mtauitd  for  the  Hdtior  Amid  be  addrtaxd 
C.  H.  W.  BlOGS,  IS9-IM>.  Salubwy  Cvutt,  Fleti  Strett. 
London,  B.C.  Awmi/mnu  communiaUtcns  tmll  not  be 
iiMit6d. 

TO    ADTBBTISBBS. 

tdurlittimtiUt  tlumld  be  a4dreistd  to  tlu  PuUulifr,  1S9-J40, 
StUiidtirif  CovH,  fUit  Strut,  H.C.  aftd  ikaald  reach  him 
not  later  than  turn  «/  Thmnday.  Spcoial  Terms  for 
a  ttrit*  tan  he  aimmgti  on  applicalwn. 

I  SITUATIONS  VACiMT"  ud  "WANT   PLACBB"  Advuilia- 
■•aU  alll  be  ihar(«d  al  THREE  WORDS  for  ONB  PBMNY 
wiU)  a  MUIIHUII  ctiu«a  of  SUPKNCK. 
Thi 


TO    SUBSCRIBERS. 


Thb  PjJKn-KlCAL  EnoinucR  "  ean  bt  had.  by  Otda,  frim 
my  Uwrna^tut  \n  Town  or  C<nmirf,  and  at  Ou  various 
Saitwm  SWimi;  or  it  can,  if  pre-ferted,  be  tvpplied 
diftafivm  the  Ofiee,  on  the  foUotoing  t«rmi  .—• 

1  BMUillH  (  BNOIht  11  naaUi 

UtilMl  XiafflMD Sa.    3d.      ._    ••.    6d.      ..    13>.    Od. 

Mut  Plata* 4*.  lOd.      ...    «•.  lU.      ..     ISi.  lOd. 

(Peat  Ptm    PayabU  Is  AdfaDoa.) 

Chtftm,  PmI  Ofiet  and  PMlai  Orders  for  Subtcnptiont 
wuJ  Adtirtitmtnti  thoM  bt  mad4  pafcdile  to 
0  H.  W.  BI041S,  138-140,  Saiiiiitry  Court,  Flat 
Strea,  London,  and  be  avtud  '•  t/nion  Bank." 


BOaMD    VOLUMBS. 

fet*.  I.  to  fin.  HKliiAM,  WW  mriet.  •/  "Tm  BuotaioaL 
bmuiaa  "  «r«  note  rwdy,  omI  eoM  6«  had  bo^md  in  Mw  etoth. 
flk  hUind,  priet  S*.  id.  »iihaerii*n  cnn  ham  Omr  men  o>pUt 
fir  tfc  td.,  or  uimi /tr  Uudinf  wwt  h»  ohiaimi,  priet  I*. 


tn 


STSTBH. 

It  is  always  understood  to  be  the  sole  object  m 
life  of  tb  e  coontry  squire  to  put  a  ring  feuce  round  hia 
landed  estates.  Himilarly,  tbe  aim  of  some  scieDtifia 
men  seemB  to  be  to  oooneel  everything  in  their 
particular  branch  of  science  under  Bome  tiffi 
system.  Tims  tbe  electrical  man  swears  by  bis 
system  of  units,  and  auytbiufi  that  has  not  yet 
been  brought  into  line  must  at  thB  carUest 
opportunity  be  dra{;K«d  in,  no  matter  how  doubtful 
it  be  whether  another  year  with  its  recotdl 
of  progress  will  not  show  this  parUcnlar  haete 
to  have  been  premature.  In  a  progreaaive  and 
undeveloped  brauch  of  science  this  haste  is  a 
nuisance.  It  is  so  electrically.  We  live  in  a 
period  of  constant  change.  The  student  of  to- 
day wiijhes  be  bad  a  name  for  some  particolai 
phenomenon,  and  to  ease  bis  cousciuuce  proceeds 
at  once  to  coiu  one.     A  year  hence  fuller  know: 

tells  him  the  name  wanted  is  for  another  pi     

menon,  and  not  for  tbe  one  already  named.    Tb«t 
to  crown  the  edifice  of   Tantalus,    the    electncil 
Htodent  is  a  hero  worshipper.  The  name  of  hispsiti'- 
cular  Gamaliel  must  be  handed  down  to  poiiait; 
as  one  of  the  shining  lights  of  a    period  wtich, 
when  compared  with  the  period  over  which  ecieiKi&o 
itivesti^tion  has  extended  and  will    extend,  is  • 
nothing.     Kis  heroes  are  those  immediately  in  front 
of  bis  eyes.    His  allegiance  to  their  in£ailibtlity  is  so 
great  that  although  the  whole  theories  of  the  soiaiios 
are  changing,  lie  cannot  see  that  they  luay  be  wrooK. 
Gilbert  was  a  giant  in  his  day,  but  how  maoy  of  lbs 
present-time  electricians  know  his  work,  excapl  •> 
contained  in  a  big  hook  under  a  glass  case  at  loms 
exhibition.      No    doubt    the    hero    worshipper   of 
Gilbert's  lime  would  have  desired  to  have  handed 
his   name  down  to  posterity  in  some    sncb 
as  it  is  proposed  to  hand  present-centtuy   m 
down    to    posterity.       We     imagine     the 
course  to  pursue  it  to  follow  the  lead  of  the 
logisti),  so  that  the  word  itself  shall  contain  soaS 
indication  of  its  meaning.     The  Greek,  and  perbi^ 
the  German,  would  have  made  a  compound  word  to 
indicate  pressure,  current,  energy,  power.     We  can 
give  the  names  volt  and  ampere,  but  lack  against 
volt-ampere,  a  compound  word,  and  favoor  watt — a 
term  conveying  in  itself  no    moauing.     Enough, 
however,  of    this  word-coining,    which    might    be 
tolerated,    perhaps,  especially   when     eapbomooi; 
hut    what   is   more   important,  is    to   insist  npoo 
a    time    of   quietude.     If   changes    in    Qomeoela- 
ture  are  to  be  introduced  at  Chicago  next  year,  lei 
those  changes  be  fmal  for  a  quarter  of  a  oenUuy. 
Elsewhere  we  give  Prof.  Lodge's  suggestions,  not  as 
given  at  the  B.A.  meeting,  but  as  intended  to  be 
given.     As  a  matter  of  fact,  the  whole  meeting  wh 
an  example  of  presidential  courtesy  in  saying  tiss 
is  short,  therefore  cut  your  paper  ot  remarks  shot. 
Hence    Dr.    Lodge    was    hardly    given     a    show- 
It    was    clear,  however,  that    a   mass   of  opuutn 
was    distinctly     against    change.     If    things    sn 
not  perfect,  let  them  elide.     Make  shift  for  a  fs« 
years  till  we  can  see  better  what  exactly  is  wanted. 
There    may  hu    some    anxiety    to  have  a   periiMi 
system,  but  when  Bueb  men  as  Dr.  Lodge  admit  ibsl 
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the  terma  "watt"  and  "joole"  aie  hardly  neces- 
saxy,  it  will  be  jnst  as  well,  as  Dr.  HopldiiBOD  sag- 
gested,  to  wait  for  farther  conBolidation  of  the  whole 
subject  before  introducing    new  or  changing  old 


LANE    FOX  AGAIN. 

In  our  isBQe  of  April  8th  we  commented  upon  one 
of  the  points  raised  in  the  evidence  given  in  this 
'case.     Notification  was  given  ns  of  an  appeal,  hence 
any  farther  comments  were  impossible.    The  appeal 
has  been  tried,  and  jadgment  delivered,  the  original 
jodgment  of  Mr.  Jostice  Smith  being  upheld.  There 
is  still  one  more  step  which  inf&tuated  litigants  may 
take — appeal    to   the   Hoase    of    Lords.      Enough 
money  has  already  been  wasted — sufficient  indeed  to 
liave  pat  up  a  good-sized  central  station — and  in  our 
opinion  needlessly  wasted.    Our  contention  all  along 
haa  been  that  a  clever  man  has  attempted  to  ram 
down  the  throats  of  the  industry,  by  the  light  of  the 
knowledge  of  1892,  a  patent  that  was  of  the  nature 
of  a  fishing  patent  taken  oat  in  1878.     Bit  by  bit 
has  been  disclaimed,  with  the  intention  of  leaving 
just  those  sentences  which  might  be  construed  by  a 
Qonrt  of  law  as  indicating  knowledge  and  invention. 
'  We  are  glad  that  the  attempt  has  failed,  but  it  was 
almost  a  enccess.     It  wonld  indeed  have  been  a  dis- 
grace to  our  legal  institutions  if  a  patent  which  has 
largely  been  disclaimed,  and  the  "invention"    of 
which  the  patentee,  when  in  a  position  to  do  so, 
never  carried  to  success — ^we  say  it  would  have  been 
-»  disgrace  to  have  bad  such  a  patent  upheld.     In 
~  onr  opinion  the  best  proof  of  the  worthies  sness 
I- iBdt  the  "invention"  is  proved  by  the  patentee's 
'•^^fiwn    action.    Whan    all  •  powerful    with    the    old 
sTI^ather  Brush    Corporation,  his   efforts  were  not 
:;4irected  to  the  perfection  of  this  now-claimed  master 
ktent,   but  to   something  else.     We  are  speaking 
;ly  because  we  feel  strongly.    An  attempt  has 
made  to  coerce  and  hamper  the  whole  industry 
base  of  the  accidental  rather  than  the  conscious, 
itional  language  used  in  the  patent  specification. 
ve  pointed  out  at  the  time  when  Mr.  Justice 
-nStanith's  judgment  was  given,  so  exceedingly  able  were 
r.    Ijam   Fox's    advisers    that    it  was   made  to 
'  fliat  certain  focts  were  well  known  in  1878, 
fctr  example,  the  use  of  the  term  "  earth  "  for 
returns.    It  will  be  seen  that  the  appeal 
accept  this  as  correct ;  also  they  accept  as  a 
of  Mr.  Lane  Fox  that  a  constant  pressure 
or  about  100  volts  is  something  essential.    Our 
s,  of  course,  know  that  there  is  nothing  about 
'  TOltB  to  render  such  a  pressure  essential.    But 
irrational  oonclusionB  are  all  swept  aside  in 
finiiing    the  apparatus   as  described    "  won't 
A."     A  simple  way  in  order  to  save   money, 
old  have  been  for  the  judge  or  judges  to  be  able 
order  an  independent  authority  to  run  the  Law 
ate  installatioD   on  the  method   described    by 
■  Xjame  Fox,    This  would  have  sufficed  to  prove 
nal  and  true  value  of  the  apparatus.    For- 
tta^y,  ox  uniottmiatel;,  our  opinions  are  not  in 
iffid  w^  thoae  ej^reased  by  some  of  our  con- 
pOTanaa,  henoe  there  is   always  the  incentive 
lilf  of  Ai^  differences  of  opinion  for  a  litigant 


to  say,  "  The  higher  court  may  also  have  a  different 
opinion  to  the  lower  court."  Pity  it  is  so,  and  that 
more  money  may  possibly  be  wasted.  We  trust  in 
this  case  Mr.  Lane  Fox  has  had  enough  of  law,  and 
will  he  satisfied  vrith  the  verdict. 


CORRESPONDENCE. 

"  On*  mui'i  •ord  li  oo  min'i  word, 
JiuUcv  DMda  tlut  boUi  bt  bund." 


THE  DAY  LOAD. 

Sir, — You  are  continually  poiutini;  ont  in  your 
periodical  the  neceaaity  for  a  day  load  to  electric  lighting 
plants. 

In  a  large  district  there  must  be  aeveral  people  who 
would  utilise  electricity  for  nutneroua  purposes  if  they 
could  get  it  without  any  original  extravagant  outlay, 
especially  where  their  requirements  are  very  irregular. 

I  suggest  that  the  electric  light  companies  might  start  a 
stock  of  accumulators  and  suitable  transporting  carts  or 
wagons.  These  accumulators  could  be  supplied  in  any 
quantity  as  desired  at  either  regular  or  irregular  intervals, 
and  would  form  a  probable  stable  support  to  the  lighting 
industry. 

The  above  may  not  be  practical,  but  if  you  deem  it  to  be 
so  it  might  prove  useful  to  some  if  inserted  in  your  issue. — 
Yours,  etc.,  R.  S,  Walkbr. 

St  Mary's  Barracks,  Cbatham,  Aug.  6,  1892. 

[We  heartily  agree  with  the  ideas  expressed  by  our 
correspondent. — £^.  E.  E.] 


A    CONTRIBUTION   TO   THE    THEORY    OF  THE 
PEBFECT  INFLUENCE  HACHINE.* 

BY    J.   GRAY,    B.SC. 

The  history  of  the  devolopmeat  of  the  heat  engine 
appears  to  have  repeated  itself  vary  closely  iu  that  of 
the  electrical  influence  machine.  The  early  ezpsrimental 
gropinga  of  Saratr  and  Newcomen,  in  the  cose  of  the  steam 
engine,  run  parallel  with  those  of  Darwin,  Nichotaon,  and 
others  with  the  influence  machine.  These  oSbrta  resulted 
in  machinea  certain,  it  is  true,  in  their  action,  but,  from 
ignorance  of  principles,  rery  inefficient  in  their  design.  A 
closer  study  of  the  working  of  the  steam  engine  and  the 
application  of  higher  principles  by  the  genius  of  James 
Watt  produced  a  machine  of  much  higher  flfficieacy,  and 
left  tittle  for  his  successors  to  do  except  the  perfecting 
of  details,  till  another  great  advance  was  made  io  the 
theory  of  the  heat  engine.  The  labours  of  Holtz,  extend- 
ing over  a  period  of  30  years,  during  which  he  worked 
out  and  perfected  in  infinite  detail  almost  all  the  leading 
types  now  in  use,  has  earned  for  him  a  good  claim  to  be  con- 
sidered the  Watt  of  the  electrical  influence  machine. 

The  third  stage  in  the  development  of  the  heat  engine 
coincides  with  t£e  rise  in  the  science  of  thermo-dynomicB ; 
and  the  investigations  of  Camot,  lliomson,  Bankine,  and 
others  showed  that  the  heat  cycle  through  which  a  mass  of 
working  fluid  must  pase  in  order  to  give  a  maximom 
efficiency  mmst  be  made  up  of  adiabatic  and  isothermal 
lines.  An  analagous  principle  to  the  above  has  been 
applied  by  Clerk  Maxwell  to  the  influence  machine,  for  he 
has  shown  that  the  cycle  of  the  perfect  inflnencs  machine 
must  be  made  up  of  what  may  be  called  equiqnantic  and 
equipotential  lines,  corresponding  raspectivsly  to  the  adia- 
batic and  isothermal  lines  of  the  neat-engine  cycle. 

The  object  of  this  paper  is  to  describe  some  graphic 
methods  which,  I  think,  help  to  elucidate  the  action  of 
Maxwell's  machine,  and  to  show  by  what  amount  the 
efficiency  of  the  influence  machine  maybe  increased  by  the 
application  of  Maxwell's  principles. 

Maxwell  points  out  that  over  and  above  the  loss  from 
leakage,  there  is  a  loss  of  energy  in  the  influence  nuu^e 
through  the  sparking  which  takes  place  just  before  a  carrier 
makes  contact  with  the  charging  or  diK.\M:c^)ro.%  yML^fc  \^ 
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iU  couree.  Tli««nergj-  lostia  }  Q  V  where  Q  is  the  quiin- 
titf  of  eleotricitjT  transferrad  tad  V  the  difference  of 
poUntUl  proilucing  the  epark.  The  object  of  hia  invention 
fa  torfo  away  with  siKirking.  Ho  effocU  this  by  causing 
the  currier  of  oledricily  W  make  contact  with  cb^irging  and 
discharging  «prings  when  iU  potentikt  is  the  same  m  that 
of  the  spring  in  ciuetlion,  and  to  remain  in  contact  during 
the  whole  time  of  charge  or  discharge. 

Fig.  I  is  a  diagnm  which  will  aorve  to  show  the  action 
of  Maxwell's  machine.  Conductors  are  drawn  in  thick 
dark    Hnsii,   and   instdalors  left  white,  a  convention   in 

(Weovdanco  with  the  electromagnetic  theory  of  light. 

The  iDichine  conaiste  of  six  fixed  hollow  conductors, 
A,  B,  C,   A'.  B\  C\   which  may  bo  looked   upon   as   six 

'wctioDS  of  a  bollow  anchor  ring,  separated  by  insulating 
air  spaces.  A  conducting  carrier,  P,  is  caused  to  revolve 
through  the  cenUw  of  the  hoUow  conductors  in  the  direc- 
tion shown  by  the  arrow.  Three  of  the  conductors, 
A,  B.  C.  are  connected  to  a  Loyden  jar  of  large  capacity, 
obkrEod  to  »  jwaitive  potential,  V.  The  other  three 
Gonductora.  A',  B',  C,  are  connected  to  another  similar 
Leyden  jat  cbarg^l  to  a  negative  potential,  V.  The 
conductors  taken  in  order  round  the  ring  are  thus 
alternately  positive  and  negative.  The  dotted  line  on 
the  diagram  is  drawn  to  represent  approximately  the 
potential  at  each  point  of  the  circuUr  path  through  the 
centre  of  the  oonductors  along  which  the  carrier,  P,  travels. 


Flo.  I. 

The  potential  at  each  point  is  indicated  on  the  diagram  by 
the  dutance  (positive  or  negative)  of  the  dotted  line  from  the 
out«r  circle  of  the  diagram.  To  the  conductors  A  and  A'  are 
ooDDOeted  contact  springs,  a  and  a';  and  lying  partly  inside 
the  oonductors  B  and  G'  is  a  spring, «',  connected  to  earth 
or  to  a  itmilar  spring,  f,  lying  partly  within  the  conductors 
B>  and  C. 

The  changes  in  the  energy  of  the  carrier,  P,  iluring  one 
complete  revolution  und  the  work  done  upon  it  arc  best 
shown  by  *  (J  V  ili«gr»m— i.^,  an  energy  or  work  diagram 
in  which  the  comiionente  are  the  quantity  and  potential  of 
the  carrier. 

Let  Q  0  (j,  V  0  T  he  the  axes  of  coordinates  :  distances 
along  OQ  repreMDtine  quantitios  of  electricity  on  the 
carrier,  and  diitaneat  along  OV  representing  potentials  of 
the  carrier. 

We  shall  start  with  the  carrier,  P,  as  represented  in 
Fig.  I,  just  about  to  bi-eak  contact  with  tAe  spring  a, 
which  is  connected  with  the  conductor  A.  The  potential 
of  the  carrier  will  be  equal  to  that  of  A,  which  we  will 
rafmwnt  hy  an  ordinate,  PN,  Its  (juantity,  due  to  its 
noi  being  oompletely  snirounded  by  the  conductor  A,  may 
be  nrpTMenled  by  0  P.  As  O  P  -  V  tan  P  N  O,  Un  P  K  6 
eqnab  (with  proper  oniU)  the  capacity  of  P  with  reference 
to  tbe  earth.    Let  Un  P  N  0  -  «. 

The  point,  N,  on  Fig.  3  corresponds,  therefore,  to  the 
poaition  of  P  on  Pif[.  1.  In  jussing  from  ita  initial  jxuition 
till  it  cMDSi  in  oonUct  with  the  earth-sprio^  «\  instdo  the 
ooodactot  0',  P  rctaina  its  charge  unchang^  in  quantity. 


coodoel 

1 


We  will  suppose  that  S  P  reinflsenta  tbe  potential  i 
carrier,  P,  when  about  to  nuke  contact  with  the  ( 
spring,  if  the  conductor  C  wore  removed.  In  or 
reduce  the  potential  of  P  to  zero,  when  it  makea  ca 
tha  coefficient  of  Induetion,  Bay,  0'  erf  the  coodoel 
upon  P,  must  be  such  as  to  produce  an  equkl  i 
quantity  to  0  P  on  the  earner,  P.    Therefore 

is  the  equation  for  determining  the  coefHcienl  of  ind 
which  the  conductor  C  must  exert  u[ioa  the  cwriei 
the  moment  of  coutooL 

The  state  of  the  carrier  is  now  represented  by  tb< 
P  on  Fig.  2.     The  passnge  of  tbe  carrier  along  the 
«'  is  represented  on  Fig.  2  by  the  line,  P  T",  during 
there  is  a  gradual  loss  of  quantity  at  zero  potcntiari 
carrier  finally  leaves  the  spring   with   a   nogative 
represented  by  OT',     From  contact   with  tbe  spria) 
contact  with  the  spring  a>  tbe  quantity  remains  col 
but  tbe  potential  falls — if.,  we  pass  from  T'  to 
Fig.  2.  Along  the  spring  a*  the  quantity  incrcMBi  pel 
or    decreases  negatively   at  constant   i>ol«ntul,  - 1 
passes  from  M'  to  N*  on  Pig.  3.     Tbie  complatai  oa 
of  a  revolution,  and  the  otbet  half  in  exactly  similar  I 
opposite— namely,  along  N'  P'  T  M  N  back  to  the  n 
point. 

The  work  done  on  the  carrier  in  one  rovolntiaa  vi 
to  twice  the  area  o(  the  rectangle,  NT.      A  omaliQr, 
of  positive  DJoctricity  is  imparted  to   the   cooaactor  A 
equal  quantity  of  negative  to  A';  tbe   pot«nlia!Di  d 
quantities  being  V  and  -  V  rwpeotively. 


The  efficiency  of  the  machine  in  sach  a  cycle  ii  * 
that  is  to  say,  there  is  no  loss — frietJoa,  lealuge,  ettL, 
left  out  of  account. 

The  quantity  produced  per  revolution  is  leai  Ui 
maximum  possible  by  tbe  amount  left  on  P  when  il 
the  discharging  conductors,  A  or  A'. 

The  conductors  C  and  C  are  oallod  by  It 
regonerutors,  because  their  function  is  simibur  to  that 
regenerator  in  a  heat  engine. 

I.et  ua  now,  in  the  first  place,  oonildor  how  mat 
efficiency  of  this  influence  machine  ia  reduced  b 
removal  of  the  regenerator*.  The  effect  of  removj 
will  be  to  allow  the  carrier,  P,  to  spark  to  the  api 
before  making  contact,  and  the  energy  diesipated  s 
spark  is  equal  to  tbe  area  of  the  triangle  S  P  O.  11 
a  similar  loss  in  the  other  half  of  toe  revolatioti. 
efficiency,  E,  will  now  be 

QV 


E  = 


QV  + J-V.g^ 
I 


1  +  4 


SF 


This  efficiency  approaches  unity  m  a  or  „  . 
zero,  and  in  an  actual  machine  a  can  ba  made 

Let  us  now,  in  the  seeond  pboe,  eonaider  ._.  _ 
efficiency  due  to  replacing  tbe  long  ceataet  eprii^i 
a',  by  oontaol  pointa  iiuddo  the  oonductors  A  and  A\ 
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approachiDg  and  entenng  the  conductor  A,  the  potential  of 
F  vill  not  Btop  at  M,  but  will  rise  to  B  before  aiicbarge. 

If  the  capacity,  a,  is  very  small,  and  the  conductors  B> 
and  A  have  equal  coefficienta  of  induction  on  the  carrier, 
H  B  will  be  very  nearly  equal  to  M  T.  The  energy  diaei- 
«ated  in  the  spark  is  equal  to  the  area  of  the  triaogle 
fi  M  N.    The  efficiency  would  now  be — 

The  absence  of  long  contacts  in  the  receivers  thus  leads 
to  a  much  greater  lose  of  efficiency  than  the  absence  of  the 
regeneratora. 


E  =  -i.  -  *, 


CONTACTS 

RCCENERATOfl 

EFFICIENCY 

OMAMGIHG 

OMCHAIHUNB 

LONG 
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PRESENT 

1 

ABSENT 

T^-l 

POINT 

PRESENT 

f 

POINT 

LONG 

ABSENT 

rh  ** 

POINT 

f^>+ 

If  points  are  sabstitnted  for  long  contacts  in  the  charging 
OOndQctora,  B  and  B>,  a  moment's  inspection  will  show  that 
tbe  lose  by  each  spark  is  the  area  of  the  triangle  P  N  T^. 
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£ 


1 


H  + 
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Finally,  when  all  the  contacte  are  points,  as  in  tb«  ordinary 
influence  machine,  the  efficiency 


E 


1 


2  + 


Q 


I  hare  made  a  machine  with  long  contacts,  but  without 
zageneratora,  which  is  self-exciting,  and  gives  considerable 
qnantity ;  but  owing  to  difficulties  of  insulation,  which  I 
nope  soon  to  overcome,  I  hare  not  been  able  to  get  long 
q»rka.  These  graphic  methods  may  be  applied  to  any 
mfluance  machine  for  investigating  their  efficiency. 


SOME  EXPEBIHENTS  WITH  A  BDHHKORFF  COIL.* 

1      ET  tUQNDB  MACLEAN,  H.A.,  F  R.8.E.,  AND  ALKX.  OALT, 
f  B.3C.,  F.RSE. 

Tlie  qnantity  of  electricity  induced  in  a  secondary  circuit 
I*  to  •  mdte  in  a  primary  circuit  is  equal  to  the  quantity  of 
^ jllliiiliiiiilji  induced  in  the  same  secondary  by  a  break  in  the 

' — • This  fact  was  first  experimentally  proved  by 

\j,  and  eubseqnent  experiments  and  theory  corro 

the  statement.     If,  however,  there  is  a  non-metallic 

in  the  circuit,  whether  of  air  at  ordinary  pressure,  or  at 

reduced  pressure,  as  in  vacuum  tubes,  the    break 

causes  a  flow  in  one  direction,  and  the  viake  causes 

no  flow  or  a  much  less  flow  in  the  opposite  direction  ; 

the  short  intense  impulse  of  the  former  breaks 

the  resistance,  while  the  comparatively  long  and  less 

impulse  of  the  make  either  does  not  break  down 

rasiataoce  at  all,  or  only  does  so  to  a  much  less  degree, 

that  the  effective  resistance  is  much  greater  in  one 

Ktion  tha^  in    the    other.      To  obtain    the  average 

(Rvnce  of  quantity  of  electricity  set  in  motion  in  one 

Mtion  above  that  in  the  other,  a  copper  electrolytic  cell 

I  pat  in  circuit  with  a  vacuum  tube  and  the  secondare 

I  of  a  small  Hnhmkorff  coil.     The  solution  in  the  cell 

mlptaate  of  copper  of  density  1'17  with  one-half  per 

of   commercial  sulphuric   acid    added.     The    elec- 

■  wars  No.  36  B.W.O.  copper  wire  (0012  centimetre 

itar),  and  they  ware  immeraed  in  the  solution  as  little 

^«r  lead  bofon  tbe  British  AModation  at  Edinbnigh. 


as  possible,  so  as  to  get  the  best  current  density  for  the 
deposit.  The  mean  of  seven  experiments  lasting  from  two 
to  four  hours  gives  the  average  electrolytic  current,  calcu- 
lated from  the  gain  of  the  cathode  electrode,  as  one-sixth  of 
a  milliampero.  The  gain  of  the  cathode  electrode  was,  in 
six  of  the  seven  experiments,  greater  than  the  loss  of  the 
anode  electrode.  An  electrolytic  celt  was  also  put  into  the 
primary,  and  the  mean  ratio,  in  three  experiments,  between 
the  gain  of  the  cathode  in  the  primary  and  the  gain  of  the 
cathode  in  the  secondary  was  6,000.  The  mean  current 
in  the  secondary  was  still  about  one  sixth  of  a  milliampere. 
One  or  two  ezperiment«  were  also  tried  without  a  vacuum 
tube  in  the  secondary  circuit,  simply  the  electrolytic  cell. 
Both  electrodes  showed  Ims.     Again,  a  long  thermometer 


McuumtuM  tft  mdietU  currtnt 


tube  full  of  sulphate  of  copper  solution  was  substituted  for 
the  vacuum  tube.  The  resistance  of  this  tube  would  be 
comparable  to  that  of  the  vacuum  tube.  (A  Thomson 
multicellular  was  put  at  the  terminals  of  the  vacuum  tube, 
which  showed  165  volts.  This  would  give  the  effective 
resistance  of  the  vacuum  tube  to  disruptive  dischargee  as 
165  -^  TTnni  =  "le  megohm.) 

The  few  experiments  done  with  this  thermometer  tube 
in  the  circuit  are  inconclusive,  as  sometimes  both  electrodes 
showed  loss,  and  in  an  experiment  lasting  hours  neither 
electrode  showed  either  gain  or  loss.  These  last  ezperi- 
menta  are  to  be  continued  with  slight  modifications.  It  is 
also  intended  to  attach  a  tube  to  an  exhaust  pump,  and  try 
these  electrolytic  experiments  at  different  pressures,  from 
atmospheric  pressure  down  to  very  low  pressures  or  very 
high  vacuums. 


ON  TBE  DIELECTRIC  OF  CONDENSEB&.''t 

BY   W.    H.    FRBECE,    F.R.8. 

Artificial  cables  are  very  useful  adjuncts  to  the  laboratory 
of  the  telegraph  engineer.  They  not  only  enable  him  to 
experiment  at  his  leisure,  but  they  form  very  useful  means 
to  test  and  compare  high-speed  and  delicate  telegraph 
apparatus,  and  especially  telephones.  I  have  one,  made 
some  yean  ago,  wnich  has  been  in  incessant  use,  composed 
of  64  inductionless  coils  of  insulated  copper  wire,  each 
giving  33  ohms  resistance,  and  having  a  condenser  of  one 
microfarad  capacity  at  the  juncture  of  each  pair  of  coils. 
This  represented  a  circuit  of  a  total  capacity,  K,  of  64 
microfarads,  and  of  a  total  resistance,  B,  of  1,782  ohms — 
the  KB  being  96,228  ;  this  was  equivalent  to  an  ordinary 
submarine  cable  of  162  nauts  length.  It  was  not  sufficient 
for  our  growing  wants,  and  another  similar  set  was  recently 
made ;  but  it  did  not  give  the  same  results.  Tha  resistances 
were  exactly  the  same,  but  the  individual  capacities  differed. 
This  difference  of  aViisut  5  per  cent,  was  of  itself  of  no 
practical  consequence  for  the  particular  purpose  for  which 
the  cable  was  constructed ;  but  on  carefully  comparing 
the  two  "  cables  "  with  telephones,  it  was  found  that  with 
the  same  nominal  K  B  the  one  gave  30  per  cent,  better 
results  than  the  other.  This  was  a  surprising  and  unex- 
pected result  I  thought  it  mii^ht  be  due  to  inductance, 
but  none,  neither  stlf  or  mutual,  could  be  detected. 

The  insulation,  taken  after  one  minute's  electrifioation, 
of  each  was : 

Old  cable,  173'8  megohms  per  nauL 
Sew    „      828        „        „        „ 
Ho  that  the  difference  was  in  favour  of  the  old  one.     Bat 

*  Pdper  reMi  before  the  British  AsaooialioD  at  Edinburgh. 

+  hard  K^vin  propooea  to  call  this  oaeful  instrament  a 
"JUydan,"  beoaose  the  term  "oondenser"  is  applied  to  other 
mon  ap[m)prlat«  mechanloal  and  physical  appantos. 
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tlie  electn'Rcttioti  of  tho  new  one  waa  modi  lau  than  that 
of  the  old  one.  The  difference  in  Ibe  mdfaig  between  ihe 
first  aad  second  minute,  on  tfae  former,  was  one-tvenliotb 
of  that  of  the  Utter. 

Each  cable  watt  then  rapidly  charged  and  diBcharged 
1,200  tjmoa,  at  iiarj-ing  rate*,  with  an  E.M.F.  of  *0  voits, 
ani)  tlie  cumulntive  remaining  oluu-ge  in  each  case  read  hy 
deflection  on  a  Thnmeon  golranomeUrr.  This  was  done  by 
poMil^a  toft,  length  of  perfoiaMd  slip  through  a  Whe.it- 
■tone*!  aatomatie  tranEmittar.  The  following  ore  the  reaulu : 


Kunbw  of  diaohargM 

DiMlurge. 

Pfltcentoge 

pOTMoond. 

Hew. 

Old. 

dilTerenoe. 

SO 
40 
M 

leo 

as 

ISl 
237 

28 

55 

100 

130 

ItW 

39 
30 
33 
32 
2S 

This  clearly  ehows  that  the  effect  is  due  to  absorption. 
Klectriricacioii,  polarisation,  and  absorption  are  phases  of 
electrolytic  work  done  bv  tlie  current  upon  the  dielectric. 
The  material  itself,  or  tne  impurities  contained  in  it,  are 
sliicbtly  iIecom[)OHed  by  the  leakase  current,  a  counter 
E.M.F.  ii  set  up  which  incieases  the  upiiarctil  resistance 
(electrification),  it  giveK  a  current  of  oikcburge  reverae 
to  that  of  charge  ([>olarlnition),  it  ab*orbii  a  <p4aniity 
of  eleotricity,  the  undiicipated  part  of  which  is  recovered 
a*  a  (liMhar^e  current.  The  condenser  acts,  in  fact,  like  a 
secondary  cell. 

We  are  now  nsing  better  paper  than  formerly,  that  mndo 
from  the  beat  linen  rags,  thinner  tinfoil,  and  better  wax, 
the  bett  refined  nnadnltorated  while  paraffin,  having  a 
melting  point  of  from  12odeg.  F.  to  138dcg,  V.  Resin  was 
formerly  mixed  with  the  wax,  and  when  hot  and  lit^uid  it 
wu  painted  oo  the  paper  with  a  brush,  Tho  paper  is  now 
tiiomn^y  dried  and  well  saturated  with  wax  by  soaking 
under  preamre.  so  as  to  get  rid  of  all  the  moisture.  Hence 
there  is  lets  electrification  and  less  absorption,  heuce  the 
differencA.  In  the  old  type  of  condenser  we  observed  a 
variation  of  ospactty  due  to  lemjiemture,  but  in  the  new 
tvpe  this  has  disappeared.  This  effect  of  absorption  on 
tne  effective  cajncity  of  the  condensers  and  of  insulated 
conductoDi  is  new  lo  me,  and  a«  it  lauy  ))e  new  to  many 
othen  I  have  tbouj;hl  it  to  bo  of  snflicient  interest  lobring 
it  before  Section  A. 

U  ia  a  new  term  to  be  ulded  to  the  etiuation  of  energy 
of  compound  circuiu,  and  it  has  evidently  a  material 
influence  upon  the  rcbtnlntion  of  signal*  in  long  suhmarino 
cables.  It  haa  an  equally  important  iiiHuence  on  the 
eAciencj  ol  telephone  circutU:,  and  it  accounts  partially 
for. the  gTMl  difference  in  my  KR  law  between  the 
obiarred  eflieota  of  aerial  and  those  of  subterranenn  or  sub 
marini'  comluctors.  Tbo  fonner  are  always  much  superior 
to  the  txtter.  This  would  be  due  to  the  absence  of  nolari- 
aation  in  air,  as  well  as  to  other  electromagnetic  and  electro- 
static cause*.  No  work  would  be  done  on  the  molecules  of 
air,  no  energy  would,  tlierefore,  be  absorbed,  and  no 
r«t«rdatwn  of  currenU  from  this  cause  would  eusue.  An 
air  dielectric  is  cte«rty  the  "  Holy  Grail "  of  the  elevtriciun. 
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ELECTBIC  LOCOMOTIVES :  SOME  RESULTS  IN 
ACTUAL  WORKING* 

BY  ALEXANI>iER   HIXHRNS. 


Tlie  object  of  the  preaeal  communication  is  to  place  on 
record  the  performances  of  two  electric  locomotives,  the 
most  iiowerful  of  their  kiwi,  which  were  supplied  at  the 
end  of  laat  year  by  Meesrs.  Siemens  Bros,  and  Co.  to  tbo 
City  and  Sontli  London  Electric  Railway. 

In  the  year  18SB  the  company,  than  called  the  City  of 
London  and  Soutliwark  Subwar,  issued  a  epeciGcatioti 
uldRg,  UMDg  Otlier  thinga,  for  eUctrie  locomotives  cajuble 
of  dflreloping  a  mazinam  of  100 brake  hone  power.  Oviu-^ 
to  Aismwm]  muiderations  the  cotitr^et  was  not  placet]  with 

*  Paper  read  before  tlis  Brtlbb  AsMciatioii  at  Bdlmbun^. 
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Messrs.  Siemens  Bros,  and  Co.,  althougb  a  perfect  i 
ment  had  been  arrived  at  on  tho  tochniciil  |>ointa  i 
question. 

The  City  and  South  London  Company,  however,  iBritai 
Messrs,  Siemens  Bros,  and  Co.  again  in  tbe  begin 
omg  of  laft  year  to  tender  for  locomotives  in  aoconl 
ance  with  a  speciAoatioii  practically  identical  with  ifat 
agreed  upon  in  1888;  and  a*  a  result  two  electric  ~ 
motives  have  been  built  and  ar«  now  working. 

Each  locomotive  carries  two  motors,  and  the  o»e  of  ■ 
gearing  ie  obviated  by  winding  the  armAturea  of  the  i 
on  the  axles  of  the  wheels  of  the  loeomotiTe.  Thia  mshol 
of  construction  was  illustrated  by  a  model  shown  at  work 
at  a  meeting  of  the  Society  of  Arts  on  May  18,  1681,  lei 
had  been  first  suggested  by  Sir  William  Siemens,  wtw,  tl 
the  time  of  his  lamented  death,  waa  actively  preparin  s 

Eroposition  to  work  the  Metroptditan  Railway  bj  demi 
icomotives. 

The  motors  for  the  two  looomotivea  were  Ustcil 
they  were  fitted   into  their   places    by   meana  of  a 
brake,  and  some  of  the  resulu  of  thia  first  eet  of 
given  in  Table  A. 

Tablx  a. 
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A.  Avera^  running  speed,  miles  per  bo«r  wielaai**  i^  im^ 

Since  the  two  locomotive*  have  been  set   to  work  oe  i 
railway  they  have  had  to  ke«p  tbe  sane  time  u  Uie  < 
so  that  their  full  power  cannot  be  utilis*d,  Init  it  bai  '- 
found  thul  their  efllcienoy  fs  satisfactory  in  every  res;«i 

Observations  of  the  current  and  E,M.P.  baverSMOi 
been  made  simuluneoutly,  by  taking  eeta  of  readiiip  ' 
the  ammeters  and  voltmeters,  both  at  tlte  goaermtiog  i 
and  on  tbe  locomotive.  From  tjieae  obeervatioaa  the  • 
accompanying  these  not«  hive  been  p>ott«d.  At  iht  i 
these  observations  w<ere  made  tbe  locomotives  had 
about  8,000  atAtutc  milee,  and  on  all  four  mohxs 
brushes  were  wearing  at  the  rate  of  about  iin.  m  l.t 
miles  nin  ;  this  smatl  wear  beiii^  a  coiisequaiiee  a( ' 
motors  running  tpArkleta  and  practically  witboot  hi 

On  examininf  the  curves  it  will  be  noticed  that 
no  similarity  whatever  lielwcen  those  repr«aontinK  i 
at  the  generating  station  and  on  the  locomotive*  nan. 

this  is,  however,  easily  explained  by  the  eotuidwat. 

the  volts  at  the  generating  station  are  inlttioucwl  )>v  *ll  < 
trains  in  motion  at  tbe  same  time,  while  the  rolia  uo  • 
locomotive  are  princi|ulty  itifluencod  by  the  detusd  M  i 
locomotive  itaelf. 


on  the  tntin  ia  aUrUd,  the  current  is  reguUtad  bj 
the  driver,  so  as  not  to  exL-eeii  a  certain  amount,  by  mwos 
of  awitchea  iiiMJling  re«iauiict»i  into  the  mun  ciicuit,  but 
ibeae  resiatancea  ure  cut  out  wilbin  half  a  minute  of 
■tarting,  KO  tbutthewa«t«  o(  energy  in  tb«  ra«iatanc«a  ia 
kspt  u  low  lu  potsible. 

Ench  locomotive,  (ully  eiuippctl,  woighi  15^  toat,  and 
ibo  weight  of  the  train  of  carnages  it  baa  to  draw  w  about 
31  tona.  To  tbia  the  weight  of  the  paasengera  baa  to  be 
added. 

A  lumroary  of  the  retulta  is  ^iven  in  Table  B,  which 
abowa  thnt  the  avenM  iMwer  develogied  by  euh  locomotire 
rociniroa  a  current  of  not  iDor«  than  atoul  nO  ampere*, 
ullhoiigb  in  staniog  as  much  na  1 40  ampere*  no  re<)uired. 

This  fact  illustRties  at  the  samo  time  the  {leculiar  iliSi- 
culties  which  have  to  be  graiipled  with  in  the  conttniction 
of  Buch  locomotives,  which  have  to  work  under  condition! 
almost  diametrically  opposite  to  those  of  generating 
dynamo*  in  electric  supply  central  atationa. 

DUCCSIIOK. 

PMf  VBWla  «ald  be  UtoughB  Uiat  at  tb*  prwmt  Urn*  there  wu 
hardly  ftiiythln);  more  Impovt^t  thui  tbe  pnpar  canKruccian  of 
etectrio  looamotiveik 

Mr.  GreMkMd,  having  ilofcrlbod  tho  Datar«  of  the  line,  wJd 
the  Bt«epeM  grai^ent  wat  I  lii  Sf),  OJid  that  ooanharp  con-c  It 
would  be  Mea  that  it  ia  an  uxMjitionally  haavy  one  for  all  klada  of 
(raotioa,  except  perhop*  oalite,  for  which  the  Line  was  orifiaalljr 
oonitmcted.  Th«ro  were  dov  four  eovioe*  at  the  g:en<mting 
■tatlon,  bat  two  woro  nuiKcient,  tod  when  the  tnlQc  waa  Uicht, 
one  would  bo  «ufficlont :  there  wu  thorefora  a  lar]^  mar;^  to 
allow  for  witeQaioii  oi  Irafflc  when  the  Iido  wu  canicd,  ai  it  wu 
ialeDded  to  do,  to  Clapliaiii.  Re  mentioned  that  tho  aToroffe  lend 
per  tram  throuchout  the  )-ear  wu  SI  p*ucia8on.  The  Siemco* 
looomotivM  had  worlted  very  aalUfaCMrily  and  without  iteppasc 
from  any  cuune.  There  were  14  IooodmUvm  of  the  Mathor  and 
Piatt  make,  and  it  waa  deoided,  after  muoh  amloua  conalderatloci, 
to  ulopt  ttcarloH  locomotiTe*.  He  mentioned  that  tha  Slemocia 
annatnroi,  afuir  much  running,  had  been  found  igulte  cold,  and  no 
repaira  whatever  had  b««ii  n«ce«aary. 

Dr.  ailvaaoi  Thampaos  tnid  the  motets  aa  uMd  were  prubably 
bot  an  inrc:miHl{aro  tyj«  boLw(?cn  tho  nmall  onC0  of  the  paat  and 
tho  lorgcir  on««  oi  tho  /utoro.  It  would  bo  found  nooaaHU-y  to  build 
•leotrle  locomotive*  with  bw.  heavy,  and  atrong  field  niagiieta.  and 
conitruclen  muat  no(  be  amid  of  dead-weight. 

Kr,  Tram  aald  he  waDtJUeatDtESlenunamotoniontbePortruiih 
line,  which  wareoiade  Id  )S83,  and  the  generators  now  io  uMweco 
of  eight  tudt. 

Pref.  O.  rerb**«i*hed  to  |ioInt  out  oneor  twocaunesot  trnublu 
in  the  inaC  Kimtly,  in  the  failuiea  of  the  aniallai  armature*  ; 
theae  lud  been  due  almost  entirely  to  beating,  and  eonae(|uanl 
breaking  down  of  the  intulalion,  la  the  oaae  ol  the  City  aod 
South  Loiidoii  <'om|KUiy't  lino  the  chann  of  deogn  waa  (e  a  KitBt 
«xt«nl  reaponfible  for  the  heating  effect.  The  F'rofMaor  nere 
showed  boir  the  position  of  tbe  lisld  mairnetif,  aa  originally 
tntendod.  had  been  changed,  and  how  ports  of  the  lield  magnets 
had  been  cnt  avay  to  allow  for  thin  change,  llo.  u  having 
Orlf[inally  ■.ugRaal^d  rarbon  far  bruaho*.  nrotealod  agaJiut  thu 
wrong  aw  of  caibon  bruihn,  and  advocatca  the  u*e.  not  of  oiio 
iMrbon  but  of  anvoial.  each  with  aa  inde]Jcnilonc  aprini;.  Reforrlng 
to  lbs  tablea.  ho  callod  altentlon  to  the  fact  that  all  the  trouble 
cams  la  ■!  the  alai  tliiii!  j>alnt,  and  not  at  tho  hii*!!  kjhmmU.  ami 
oaVed  foi-  luitliin  iiilnriiuktion  from  the  author. 

Mr.  Alezaadar  Blamess  thanked  the  tarinua  nfiealcera  for  tlieir 
congratulstlODS.  He  MUd  in  tho  gon«rating  •tatlon  there  were 
two  ma^-hlnoe,  bikI  there  were alao  only  tu'ocirouit*.  He  waaiftad 
to  know  that  l>r.  Thoinuaon  considered  that  hia  coinnany  hod 
made  proure**  in  electric  locemobion.  Respecting  what  Prof. 
fart>e*  bad  said,  he  thought  a  dislinotlon  must  be  mide  between 
tboae  wound  on  the  Gramme  and  those  oe  the  dram  printipl*.  Am 
to  oarbon  bmshe*  he  conddiertd  any  kind  of  hruab,  whether  of 
Caibon,  copper,  or  otherwise,  if  well  made  and  used,  there  wu  no 
pr«cti<ial  diAerence. 

Tbe  Frs«td«at  (Prof,  L'nwin)  thought  it  wa»  very  genemaa  ol 
BIr.  Siemena  to  give  aaGh  good  data  for  vrorkiag  oa  ho  boil  lie 
bbonirtit  that  tbe  building  of  hiit  nraiaturcf  and  big  field  magnota 
irould  eventoally  lend  to  the  niwhauicul  oagjneer  being  ^led 
apOD  to  conrider  tho  (jueation  of  the  diaaggregatioo  of  the  axles 
Of  big  motera.     Be  then  proposed  the  uaualvoteof  thanks. 
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In  riew  of  tbe  hoped-for  preMOoc  of  Trof.  von  Helmboltx 
id  othet  diatiDfcniuied  forei^eia  .it  tbia  year's  meeting  of 
le  Biiilsb  Asaociulion  fn  Kdinburgh,  it  will  probably  tie 

sofCniaed  a«  suitable  to  take  up  and  continue  the  diacua- 
^  oil  new  eleotrontagnotic  iinitA  for  practical  jiurpoaes, 
lioh  waa  begun  lut  year  at  <;ardif). 


I  therafore  boit  to  contribute  the  following  notes,  and  to 
conclude  by  moving  sume  reeolutiona. 

One  great  fact  brought  into  prominence  by  tbe  practical 
development  of  oteotricity  ia  tbe  analogy  or  recifiroaity 
between  the  electric  and  ibe  magnetic  circtiil,  luid  this  ii 
tbe  fact  which  it  behoves  119  to  emphaBias  in  tho  naming  of 
freah  tinita.  The  magnetic  circuit  has  as  yet  no  authorised 
naroea  applied  to  it.  The  electric  circuit  is  well  provided, 
but  |ierhapa  one  ur  two  imfHOvemeiits  can  be  made. 

1.  Tios  Elkcthic  Circuit. 

Tbe  first  point  on  which  I  consider  that  [n-actical  men 
woiUd  do  well  to  insist  is  that  names  sliall  be  giveo  to  the 
complete  thing*  dealt  with,  rather  than  to  mere  coefKcienta. 
Thus  of  all  unit*  with  which  they  are  ooncerned  there  can 
be  no  tloulit  but  that  volt  and  am]>ere  are  tbe  mo«l  promi- 
nent. These  aro  tbe  active  things  with  which  electricul 
engitieors  have  to  deal,  and  these  are  the  things  for  which 
meters  exist  00  every  wall  in  an  electric  lighting  station. 
The  ohm,  or  unit  coeflicieut  of  reaistaiioe,  is  oomparatively 
academic  in  character  ;  it  is  a  conitaiit  of  a  coil  of  wire  or 
of  an  underground  lead ;  it  is  nothing  vivid  and  active. 
The  engineering  use  of  tbe  term  ohm  is  mainly  in  oonoeo- 
tioD  with  insulation  and  other  high  reaistances  1  for  largo 
conduotora  the  equivalent  "  volt  per  ampere  "  is  perhaps 
more  often  lued.  It  is  the  drop  of  potential  which  *  given 
cunducloi'  entails  (or  a  given  current  that  is  of  real  intereiA 
to  an  engineer,  and  it  ia  this  of  which  in  large  leada  he 
conacioutlr  thinks. 

A  six-ohm  conductor  meana  one  that  drops  six  volta  for 
every  am|>ere  that  ia  sent  along  h.  U  you  send  tliree 
Bm[>orce  along  such  a  line,  the  potential  at  tbe  far  end  is 
18  volta  below  that  at  tbe  near  end.  Tbe  clear  realisation 
of  this  fact  would  be  almost  aided  by  the  complete  title, 
six  volte  per  am|fere,  instead  of  the  abbreviation,  six  obms. 
NeverthelesB,  tbe  name  obm  is  in  common  use  and  hence 
may  be  assumed  useful. 

A  still  more  useful  name,  however,  for  good  condtKtors 
wotUd  really  be  the  reciurooal  of  an  ohm — tho  ampere  per 
volt.  Suppose  this  called  a  m«,  as  Sir  W.  Thomson  once 
suggested,  tben  a  cable  oi  30  nios  would  ho  one  t4iat  con- 
veyed 30  amiiere*  with  a  <irop  of  one  volt.  A  tjumsand- 
mo  cuble  would  convey  TiOO  amperes  with  n  drop  of  half  a 
volt,  and  so  on.  It  i*  more  directly  i>racti<-al  to  think  of  the 
am{)cra  conveyed  per  drop  of  voltage,  than  of  the  drop  of 
voltage  per  ampere.  I  believe  t)i4t  some  authorised  iiame 
for  unit  condiictunco  would  Im  welcomed. 

Units  of  litctriivnifHt  6'u*. 

The  authorised  name  "  coulomb  "  for  unit  quantity  is 
barely  used  by  engineers,  who  are  content  with  ampere- 
hour  ,  tbtu  proving  that  what  is  needed  in  practical  uiiiU 
is  not  so  much  a  consistent  ducimal  system,  as  a  set  ol 
units  each  ol  practicable  magnitude. 

Farad. 

Tbe  efTort  after  eondttency  boa  resulted  in  the  useless 
"  farad  " )  and  tbia  shonld  be  ■  lesion  not  to  try  and  fix 
unite  of  unreasonable  sJxe.  The  C  G.S.  unit*  already  exist 
aa  a  consistent  system  ;  the  only  objection  to  them  is  that 
they  are  of  unpractical  siie.  The  wbulo  object  of  de- 
vising a  practical  system  ol  units  was  to  have  things  of 
everyday  sixe  to  deal  with.  The  volt,  the  amjicre,  and 
tbe  ohm  satisfy  thia  eondilioti.  Tbe  coulomb,  the  farad, 
aod  tbe  watt  do  not.  Alrcidy  they  have  practically  given 
])lace  to  tbe  ampere-hour,  the  microfarad,  and  the  kilowatt. 

Considerable  more  progress  would  have  been  nude  in 
knowledge  of  ordinary  capacities  if  the  microfarad  had 
been  called  the  farad,  so  tbat  easy  sub-multiples  of  it  would 
have  been  available  to  express  the  capacity  of  Leyden  jars, 
and  such  like  things.  The  capacity  of  an  ordinary  jar 
would  then  have  been  a  few  millifarads,  and  a  microfarad 
would  bare  been  Ibe  capacity  of  a  short  bit  of  connecting 
wire.  I  ask  whether  this  change  would  introduce  eerioiu 
confusion  oven  now,  I  think  not.  Nobody  cores  tbe  least 
about  "coulotobe  per  volt,"  and  ao  there  ii  no  aenae  or  uae 
in  the  present  farad,  Telegrapbisla  would  surely  soon 
consent  to  drop  the  uaeleas  prefix  micro,  and  the  taiotor  of 
A  milliou  ia  loo  great  to  ro'ider  doubt  possible  oa  to  what 
waa  intended,  even  in  tho  transition  stage.  It  ought  to  be 
regarded  aa  OMenttal  to  have  the  practical  unit  souewbere 
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not  hopelessly  away  from   the  miclt]l«  of   the  range  of 
probable  muUiples  and  sub- multiples. 
Coulomb. 

A  coulomb,  aHin,  U  Klmost  usoless  ma  a  aynonym  for  the 
ampere-BocoDd ;  it  i«  ao  caay  to  cpoak  of  ampcro-minutes  or 
anipere-boun.  If  the  name  coulomb  could  be  set  free 
from  ile  present  superBaous  meaning;,  it  could  usefully  be 
applied  to  ihe  elecLroatatic  unit  of  quantity,  which  wants  a 
name.  Teachers  would  fiud  it  convenient  at  once,  and  in 
the  apparently  imminent  line  of  development  eu^^ineers 
might  nod  it  useful  before  Iotik.  It  is  the  charge  on  a  two- 
centimetre  ipbere  at  n  potential  of  300  volts  {or  on  a  1ft. 
sphere  at  30  volta).  The  capacity  of  the  two-oetitimetre 
sphere  woold  be  i%  of  a  (new)  microfarad. 

ifatl. 

Lastly,  with  rward  to  the  watb  The  name  volt-ampere 
ia  almost  as  good  as  the  name  watt,  oipocially  since  the 
watt  is  also  one  joule  per  second. 

Both  Dsniea — watt  and  joule— are  not  loally  wanted  by 
electricians,  to  whom  their  coexistence  is  rather  confusing, 
I  believe  it  would  be  more  conrenient  to  use  the  term  watt 
in  the  eenae  it  gets  so  frequently  used  now — viz.,  energy, 
aay,  a  volt-ampere  hour ;  in  which  case  a  kilowatt  would  be 
synonymous  with  the  preaeuC  Board  of  Trade  unit. 

The  rale  of  working,  or  power,  could  then  be  expressed 
in  a  rational  and  unforced  way  as  so  many  watts  per  hour 
or  (o  many  voll-amperes.  It  is  much  more  natural  to  give 
a  name  to  a  definite  thing  like  a  quantity  of  energy,  than  it 
ia  to  give  it  to  a  mere  rate  of  workmfc.  The  latter  is 
initinetively  (ell  to  need  a  reference  to  lime ;  just  as 
A  velocitif  unit  baa  uol  been  uraclically  found  to  need  a  name, 
being  quite  simply  expreuible  in  feet  per  second  or  miloa 
per  Bour ;  and  oven  when  a  name  has  been  given,  like 
"  knotv"  instinct  constrains  people  to  practically  get  rid  of 
it  again  by  speaking  of  knots  per  hour,  just  as  we  find 
"  kSowatts  per  hour  '  already  often  used  in  electrical  work- 
■hops.  I  su^e»t^  therefore,  thai  the  present  watt  ia  too 
smut,  that  il  is  sufficiently  expressed  by  a  joule  per  second, 
and  that  it  would  be  more  useful  if  magnified  3,600  times, 
and  turned  into  a  unit  of  energy. 

That  we  should  thus  have  sevei'al  etiergy  units — the  erg, 
lbs  Joule,  and  tbe  watt — all  of  ijuite  difTerent  sizus,  is  no 
obJeetJon,  but  an  advantage,  seeing  the  extreme  imi>ortance 
oieneivy.  Such  things  as  length,  maiis,  time,  and  energy 
demaiKla  fair  range  of  unite.  It  would  be  tedious  to 
express  centuries  in  seconds. 

2.  Ma(inktio  Circuit. 

Id  speaking  of  the  magnelic  circuit  I  wish  to  refer  buck 
to  my  opening  remarks  concerning  the  electric  circuit,  and 
the  claH  of  tbings  for  which  names  should  be  found,  In 
the  magnetic  circuit  the  only  thing  at  present  seriously 
attempted  to  be  named  is,  in  accordance  with  tbe  historic 
parallel  of  the  ohm,  a  coeflicient  or  characteristic  of  a  coil 
of  wire — its  cocfllcient  of  self-induction  ;  the  unit  of  which 
has  been  called  variously  a  sochom,  a  quadrant,  and  a  henry. 

Total  Jndudion. 

Bui  the  renl  active  thing  with  which  engineers  are  con- 
cerned is  total  magnetic  induction,  total  number  of  lines  of 
force  acroes  an  air  ga|),  as  between  tbe  polfr-pieces  or  through 
the  armature  of  a  dynamo,  or  in  the  circuit  of  a  trans- 
former. It  may  be  called  the  electromagnetic  momentum 
per  tuni  of  wire,  or  tbe  aurface  integral  of  B.  litis  total 
mdiuAion  ia  in  some  rospecls  analogous  to  electric  current, 
and  has  oeataionally  been  called  magnetic  current  (a  bad 
name),  or  "  msgnotic  flux."  Il  ia.  however,  more  strictly 
analogous  to  tM  ootiloinb^  and  its  tinu  rate  of  variation  is 
the  more  proper  reprMeatative  cS  electric  current. 

lu  eooiiBon  practical  name  at  present  is  "  total  lines,"  or 
"  toul  iadaetioD,"  or  "  number  of  lines." 

Now  "  one  Hue  "  is  awkward  aa  a  anit,  besides  being  (if 
a  C.U.S.  line)  inconveniently  small.  The  earth,  lor 
iosUnoe,  sends  4,400  such  lines  through  every  boritontol 
squars  metre  about  England.  Through  a  square  inch  it 
only  sends  a  faaction  ol  a  line.  A  practically  six«d  unit  of 
EnduetJon  b*dly  wanu  a  name,  and  "  henry  "  would  have 
done  for  it  very  well,  and  have  boon  both  more  suitable  and 
more  useful  for  the  actual  quantity  than  for  a  coetTicient. 
But  **  beorj  "  baa  already  been  half  appropriated  to  the 


secohm,  so,  for  illustrative  purpoaea  at  any  rule,  I  propou 
to  use  the  name  "  weber  "  for  toe  unit  magnetic  flux. 

Concerning  tbe  moat  convenient  size  for  the  weber.  than 
is  much  to  be  said  for  making  it  10"  O.O.S.  lines,  thongll 
that  is  bigger  than  ordinarily  occura  in  practice  ;  becsm 
then  a  wire  which  cuu  one  wobcr  per  second  will  hare  a 
volt  dJDerence  of  |mtontial  between  iu  eixla.  Or  a  coil  of 
30  turns  through  which  the  magnetic  induction  chaniee  M 
the  rate  of  one  weber  per  second  will  baivo  an  KM.P.  H 
20  volta  induced  in  it.  Tbe  average  RM.F.  in  such  a  ootl, 
spinning  30  turns  a  second,  and  encloeiog  a  maximum  tctal 
induction  of  one  weber,  is  GOO  rolls. 

This  is  Ihe  dynamo  use  of  the  unit ;  the  foUowinf  is 
motor  tiao. 

A  wire  carrying  an  ampere  and  cutting  a   weber 
aecond,  does  woik  at  unit  rata — via.,  ono  joule  |)er 

Probably  tbe  simplicity  ol  all  this  compensatea  i 
rather  unwieldy  size  of  the  unit.  A  strongly  uagnattsad 
piece  of  iron  may  have  30,000  Itnee  to  tbe  square  oaati- 
metre ;  so  a  weber  could  occur  across  a  narrow  air  gap  hall 
a  square  metre  in  area. 

The  earth  give^  an  induction  of  about  one  wober  tbiMgft 
every  23,000  square  metres  of  England,  or  100  wobsca  pff 
square  mile.  The  earth  induction  ibrough  a  boriiatal 
Bqiiaro  metre  h  44  micro-webers,  so  vritb  micro  and  fluBi- 
webers  tbe  range  would  be  fairly  covered,  though  a  aaalfar 
weber  would  have  been  better  if  it  had  beao  e^aaOy 
convenient  as  regiirdx  the  volt. 

The  pull  between  two  juirallel  oenlimeti^  square  sikAm* 

joined  by  a  weber  ia  ^— -djnes,  or  400,000  Umm.    A  k3B- 


8<r 

weber  gives  less  ihan  hulf  a  ton  pul) ;  and  a  tmcto-webtr 
less  thau  half  a  gramme. 

Because  of  the  iiroperty  tbat  the  voltage  excited  ia  a 
circuit  is  equal  to  the  webers  cut  by  it  per  second,  a  vatar 
might  be  called  a  scc-vult.  Il  isoqiut  to  a  MCobB-M^M* 
turn  ;  tbal  is  to  say,  if  a  single  turn  of  wfr*  enn  havta 
self-induction  coefficient  of  ono  sooohm,  ft  will  esots 
weber  of  induction  for  every  ampore  passing  through  it 

[•Such  a  circuit  in  the  form  of  an  anchor  ring  mild 
enormous,  something  like  a  mile  across ;  but  it  cook) 
made  in  the  form  of  a  solid  cylinder  of  bMt  iron  (/ib2,500\ 
with  an  axis)  perforation  for  the  wire,  and  80  metres  kn^ 

If  a  secohm  coil  has  »  turns,  then  an  ampere  psMSt 

through  it  excites  only  -  tb  of  a  weber ;  for,  since  timj 

turn  encloses  the  induction,  the  Utter  is  effective  a  tin* 
over,  and  so  the  induction  coefficient  ia  n  times  tits  lad* 
tion  per  am[>ei'e,  or  m-  limoa  the  induction  per  «mpere4m) 

No  name  is  needed  (or  intensity  (or  density)  oi  indacCiiB 
(B),  for  that  can  always  be  expressed  in  weben)4r«>> 
area. 

[For  instance,  strongly  magnetised  iron,  with,  tay,  l(MM 
lines  to  the  square  centimetre,  has  one-t«ntb  of  a  wdtt 
per  square  toot,  or  07  milli-webors  per  stjuiiro  inch.] 

And  there  ia  a  practical  gain  in  thna  leaving  tbe  spSBl' 
cation  of  area  open,  for  il  enables  British  units  of  leMtk  ■ 
be  employed  in  measuring  air  gapa,  yokes,  cores,  ana  pii^: 
pieces. 

So  long  as  dynamo  dimensions  ore  eomtnonly  e: , 
in  inches,  there  ia  no  seiiuus  objection  to  fi>ecifyini! 
lion  in  fractions  of  a  weber  )>er  S()uare  inch  or  per 
foot. 

itayntloimitire  Font. 

Now,  consider  ibo  magnetic  analogue   of   the  vok,  I 
unit  of  magnetic  potential  or  magnetomotiv«  fona 
this  is  understood  the  line  integral  oil  tbe  magna 
H,  the  quantity,  4  r  n  C,  the  step  of  potentw  once 
and  all  round  the  circuit  of  a  coil.     It  is  a  quantity  i 
important  in  practice,  and  requires  a  name. 

Mr.  ile.-kviside  has  suggested  tbe  name  "eaiMnfi' 
analogous  to  voltage,  and  if  Ihia  were  adopted^ tbe  Mk  I 
magnetomotive  force  would  be  the  gauss.  The  intaodfl 
magnetising  force  would  be  tbe  gauss  gradient,  or  ^ttf  < 
gauasage  per  centimetre.  No  spedal  name  ia  newkat 
the  unit  of  this  quantity,  H. 

The  common  nractical  unit  of  gaussage  al  preeeot  is 
am[>ere-tum,  ana  this  has  several  advantages.    ltmay,boe>i 
ever,  be  found  better  to  make  Kima  convenioot  uumbff  il] 
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^MifiitMen  nuf  be  Mliafi«ct  «riih  unH  be  witling  u>  adoiit.  I 
need  banlljr  axy  tfaat  I  Uy  no  strou  upon  tbe  iKirlicular 
namofl  hero  prapoMcl.  In  chno«ir>g  tbcm  1  bavo  been  in- 
fluence') b}^  BucD  triTial  C'>ns)d«rations  as  the  Bolection  of  x 
moootflbble  lo  carreatmnd  with  volt,  and  a  diayllabia  to 
eorrecpODd  with  ainpere  or  coulomb. 

[With  reicard  to  Prof.  Perry 'a  foo:not«conoeniiii];  college 

indniction  and  tue  o(  C<!.s.  unitA,  I  tupfioM  sytlema  of 

teachinjt  ilifrcr,  but  a  lentor  ktiblent  oufiht  to  lie  tAngbt  to 

idwl  wiib  ooncnite  qtiantitics  in  so  fitmilinr  u  nmnner  tbat 

■DO  poHiUe  admixtxire  of  unitJi  can  be  any  pnxilo  to  him, 

nor  inrolve  anything  wono  tban  a  little  tiresome  aritbroetic] 

Mbuhasical  L'niis. 
Tfaen  axe  several  quantities  in  dynamics  beside  the  joule 
and  the  watt  (or  which  brief  aames  would  be  advantageous. 
I  do  not  |iro(ioM  to  diicust  these  fully  now,  but  the 
pratent  o)i]>ortunily  might  be  uiiliaeil  by  aKreeinj;  to  at 
least  one  unit,  that  of  ]>rcK*ure  viz.,  the  "  atmosphere  " ; 
which  mixht  be  defined  u  10*  C.O.S..  or  dynes  |>er  itiuaro 
centimetre,  and  lUtcd  to  be  eriual  to  tbe  pressure  of  a 
column  (if  mercury  75  centimetre*  high  at  a  specified 
temperature.  Tbe  inoonvcnient  pressure,  76  contimetres, 
night  be  spoken  of  as  a  Kegnault  ntmocphere.  I  believe 
that  a  smaller  unit  of  pressure,  for  instance,  tbe  micro- 
ktRioephere  or  "  barad,"  might  also  be  usefully  named- 
Theee  tireasuie  units  will  be  useful  for  expreesin^  enerjttea 
Iter  unit  volume  also,  and  tbe  "  barjkd,"  or  whatever  otber 
name  i«  decided  on  for  tbe  erg  per  cubic  centimetre,  i*  ol 
teuonablc  nrngnitude  for  many  purposes. 


TRADE  NOTES  AND  NOVELTIES. 


nlliTiiy  ligfating  is  progriwaiiiii-  Sumu  tiiiii!  nis-i  vii:  woro 
invit<<il  tii  inspect  a  mtlway  rdadliig  lamp,  » ml  thU  yiivu  umi 
siilmbln  mlisf<icti»B,  Ixit  w«  Imv<>  n<>t  sent  It  iii  prnoticu  (•) 
any  cilfint.  Wo  belioin  silcli  a  lump  was  shown  -n  sulitnr)' 
one  -in  tbi^  Kntcrtainmnnl  (.'iiun  nt  the  CryntAl  PuInvo.  Bur. 
Iiuw  wu  le«m  Ihat  n  B|icc»l  cinufunr  Inw  hc«n  fonnod,  oiUIdiI 
the  Railway  EUtctrio  Resdinc  Lswp  Ountpmiy,  Limilw!  (ulKc». 
1  and  2,  Oraal  Wincfae«tw-ali«et),  fur  ihe  spvc^iol  pui-ii'jBi'  iixli 
catodi  sDil  ws  nr«  informed  that  a  eonlTn«l,  no  nniiltuf  twn 
years'  trials,  has  bMn  made  with  tbo  MolrtipnIiUn   Districl 


Hallway  for  10,000  i>Mitin|t  li>m)i>  on  thuir  *]ri>t«m.  Thn  fStcl 
is  shown  tn  Iha  illusttatKin.  Tho  Kcntlcman  in  thu  ciimur  raiuX- 
inf  the  ilUeirwl  Kityinrft  bu,  iia  ia  right,  pknty  of  light,  whilu 
Ul*  man  rsading  th«  .Sror  »  in  (physioil)  seaii-darknesit,  PakU 
panongST  can  oav*  his  own  light  by  uutttnu  a  penny  in  tlie  alot. 
Theap^nttuB  wasinv«ntedani)i>«rfect«dl>y  H.  Toortol.  It  Is 
small,  w  only  Sin.  bj  3in.,  •nil  after  paytns  and  pteounji  a 
knob,  Ucht  bums  f»r  half  an  hnur.  ■uflident  for  an  onjinaty 
snbitnian  jonnHrj.  Tbe  Ump  is  it.  p.,  aixlcan  be  turned  about 
wilMn  osrtein  tiniiu.  Tbo  \Mu\m  will  bo  ['tuaad  under  tlw  hat- 
rail— fuvr  in  oacli  eumpaitsnont— IbloaOhimpsMT  earriagv,  all 
cenaactod  In  pandkl  with  a  small  set  u(  aeBumalaton  by  mains 


under  tho  cniriafic.  The  lamps  lake  3  ampere  each  at  12  rolta. 
Tho  bnUery  U  ipMially  designed.  consMlng  of  six  cells  oou|M 
in  scries,  having  a  eapael^  of  73  ampare-hnun.  Tbey  src 
cncluaod  in  a  strong  wooden  casa,  furnished  with  haodles  br 
eaify  rsmoral,  ami  duplioata  sets  are  tiroTidod  lor  oacb  train.  A 
ehuging  station  is  to  do  erected  st  Mill  Hill  Park,  and  satiaa 
will  be  majc  for  trucks  Fur  recharging  the  oella.  Kach  tniea 
will  cBrr>-  28  UUcrioa  in  four  rows  oi  seven,  and  each  set  ft 
seven  will  be  charged  in  seiiea,  with  thn*  aeriM  in  parallel  te 
the  dyrmino.  The  charging  current  will  bo  30  ampans 
(10  aniperM  per  set)  at  100  lolts,  tbu  oaipne  po«w 
fvr  the  whole  being  only  lb  li.p.  tu  20  h.p.  The  eeb 
will  h<%  distnbnted  early  in  the  luurnin^.  each  chafge 
being  suflicient  for  two  days.  This  metluMl  of  diatrins- 
tion  certainly  hm  the  advanuuce  of  being  proBtaUe,  as  Msh 
lamp  taking  10  watts,  (ur  1,000  watt- hours  the  company  midt 
ruci'ivo  200(L,  or  16s.  8il.,  and  thii  without  cost  uf  Uyus 
undorgmund  mains  7  As  the  railway  company  dii  not  pav,  SM 
the  avemgc  man  will  [iiefeT  electricity  to  a  tallow  candle^  aa 
one  is  likely  to  object.  The  scheme  b  an  Ultoreating  aa«i  bmI 
let  us  htipv  will  be  a  tliuroujch'r  sucoessfnl  one. 


READING. 

Tho  following  scheme  for  Coqwniiion  electric  ligfai 
work^  was  brouf;ht  before  the  Reading  Town  CotUKt) 

Thursday  last  weak . 

A  montinK  of  tlio  oonunittou  of  tbe  wImIo  Council  (3t 
bdaii  t>ro*ont)  was  held  on  Tuemtajr  to  ooosider  a  report  from 
8|>ecla!l  Coinnnttco  on   the  lubjcct  of  electric   lightln|t 
by  the  Couiidl  on  tho  "th  •Toly.  in  cmiBoqiionca  of  ai 
tnibmittad  anil   piuposed  applLcalion    by   tho    Raadbf 
Supply  Company  tor  a  {irovlslonal  order   authorisH  (k> 
[inn}-  to  conatruot  works  and  eopply  sJoctrtu  aowgy  nr  '' 
motive  |>owor.  and  all   publio  and  nrlvala    porpssss  wV 
l>ni>oiieh.       A   letter   was   Hubmitted    from    Measni  E.  sad  C. 
Collins.  MiUciiora  to  tho  company,  oiicloeint;   a  espy  el  a  IstW 
from  tlie  Banrd  of  Trade,  on  the  aubject  of  lbs  appBsalisa  hj  J 
tlio    euiuimey    lor   a    licenso    eador     Lhe    Acta,    to   wlMl   (he . 
couent   of   the  Couacll  uas   recently  (civwn.      Tbe   BoMd  al 
Trade  wrote   that   under  drcnmstanoas  «splaiBed   the*  wtss 
not  prupared  to  entertain  the  company'*  applioalion  locabaasa 
but  coni>idoi-o>l  thai  Ibn  |)romoI«is  sbenld  prooeed  by  pi  j   IJM 
ardor.     Tho  Speciol  Caiumitlee  mot  on  the  Slat  July,  and  hatiai 
considered  tho  niaLtcr  ionructed  the  borouich  anrreyar  (Ut.  A.  K 
rollin*)  to  iirensre  a  report  as  to  asnilablesclteaBa  to  be  snilsalhJ 
ill  II  |iriivlnii>nal  order,  and  to  obtAin  the  aasiabjioa  of  an  aketrial 
eii|;ineor, 

.\t  a  moetintc  of  thn  Special  Committee,  on  Tnmnlav.  a  )cbi 
rn|iort  wii*  proionteil  liy  Mr.  >l.  A.  McMullcn,  A.M.I.K.R-,  Mi 
(lie  Miirvryni'.  n*  to  what  would  be  a  auitablA  sebeuw  se  M 
(imlH-ituul  111  ■  |iri>vli-lonal  onJsr,  II  tho  Council  iibonld  iMslwlsi 
Id  n|iply  (or  «udi  an  Older.  We  exitnet  Iho  lollowing  (la 
ip|jort  : 

"  In   coiMidorlTiit    the  iiuesUon  of  the   advb«bility   el 
Council    ooiistructlnt>    and    onomting    its    own    vrorks    tar  IW 


opor 
',  chor 


Mipply  ef  elevtricnl  onerj;y,  chore  are  a  few  points  wotlhj  f^ 
eepmial  attention.  Tlie  Wouffh  of  ReadiDj^  oecapsee  ascfc  * 
)>ua<l  position  in  the  liunncial  wend  thnt  it  i«  enabled  to  bwwe 
money  much  more  cheaply  than  a  <om|iany.  The  Cowed  * 
cnn  vinK  out  works  wuul'l  nut  be  tied  tn  any  way  to  boy  Itar 
macliinory  or  otbcr  plant  of  any  particular  oianul^ctanr,  hsi 
would  lie  able  to  buy  on  tbo  beat  terua.  The  IJmt  eb>a( 
of  Uie  Council  in  conalructing  and  OfieiatinGt  works  winlt 
bu  to  supply  enertcy  at  the  lowest  possiblo  eharg^  d« 
reiriird  being  |iald  to  tho  ratepayers  as  diatinct  Iram  cooswBMa 
whoroos  with  a  ooinfAny  Die  Hrat  eonHdetatlon  woold  be  tM 
of  iliriddiid.  With  work*  constmctad  sod  opacmtad  by  lb 
Council  it  i»  e\treiuely  improbable  tliat  artabllabmeat  ttsiia 
would  approach  the  amount  of  such  cliarvss  wars  llse  wssta 
in  the  hands  of  a  company.  The  Coonell,  ss  owners,  eesU 
avail  themsdrsB  of  all  improvemonla  er  seooomies  in  Use  nasw- 
Uon  or  distribution  of  energy,  and  advaniaces  trained  Uiwstf 
oeuld  be  shared  between  the  r*tep«ven  sad  iKe  rKuisniMSS  ta  M 
fairest  possiblo  manner.  With  regard  U>  tlie  genensl  sdisslsca 
of  electrie  lightlnx  In  nueh  a  town  es  Reading,  wbora  Kood  go 
|l(t  candle)  is  sold  atmch  arewonabic  rate  aa  3s.  par  UMiwMd 
cubic  feet,  the  word*  of  ProJ.  Henry  Kobtnaon  war*  (joesed.  IW 
ro«L  of  jnoduotloo  per  unit  varies  with  the  amount  used.  Wak 
a  ^'oneratlng  plant  capable  o(  working  ft.lWO  I0'«.p.  U^m  si 
onoo.  it  ia  estimated,  from  the  results  obtained  fpoai  sshsag 
inatsilations,  that  tho  number  of  nait^  idU  would  be  StlW 
|M<r  annum,  Tho  coat  of  producing  eleetricUy  on  tbt*  soals  wwrfC 
bo  :ild.  |ior  unit.  «icIubii«  of  interest  and  sinkini;  (>ad.  k^ 
Lni>1ii<ltn|;ooat.  oil,  potty  expcoice,  repairs, suporviaton,  aadJIaMor. 
Inteivrt  and  ninkiii);  (and  would  repreoent  ltd.  per  unit,  ao'llnlB 
Od.  wore  choricrd  (here  wonld  be  a  nal  profit  r-t  M.  par  aiA 
Witli  a  plant  naiuible  of  aunplying  10.000  10-c.p,  l»ia|H  sS  esas 
tlie  coot  ul  production  would  only  be  H/L  per  unit,  or,  liiiliiH^ 
siokin);  fund,  3)d-  par  unit.  Tho  CorperatSen  eauUl  tlttm  aapfi^ 
at  4d.  or  t^d.  and  yet  make  a  profit.  Biectricily  m  i^)  ,_r  eaS 
it.  li^'ht  for  U(,'ht,  eiiual  to  TbtiUmg  ga»  at  4^.  per  I  ,inm»  euW  last 
With  ite  onurmuuB  ndvBnlS|Mi  it  Is  atwsya  found  that  peofds  sff 
aniioun  Co  lulapt  the  new  iDontiEiant  st  prlo*  meoh  Mghv  Urn 
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prsvioudj  |>bI<1  tor  gaa.  Host  London  companiee  ura  chorgiDe  Bd' 
per  unit,  oqiial  to  aboac  7s.  per  \.(nKt  cubic  fool  of  ga«,  wid  yet 
tlivir  c>«inenUuit;  pliuiU  nro  iniod  to  IhGir  otmoet  capacity.  At 
Bu  Psnorna  sod  at  Bradtonl  the  local  nuUioricIca  arc  htghly 
ploaaod  with  the  MauU  of  Uiair  enlerprJM." 

The  district  in  Roodlng  c«n  be  to  »elwt«d  ai)  l«  be  i  very 
•atiifaclOTy  ooo  froin  the  eleolrical  and  from  the  coinineroiiil 
pointi  ol  vi«ir.  The  C<nparation  are  in  poaawwion  of  what 
At  proMnt  cmii  be  doBoribtd  an  wiuti-  land  in  rtar  of  t^t. 
Gllti'a  Hill,  whioli  ia  cminontly  auiMblo  for  a  MOtrnl  Btation. 
For  M  compact  ■  diilriot  mi  Iliac  )>n>]M»od  for  tho  aron  of 
oompulaory  aupplj,  the  Wt  and  MfMC  mloni  to  adopt  i> 
the  low-pMHtire  oontlnnooa -currant  HMlhoct,  worklnjt  oo  tho 
three  wire  ■yatom.  (lUMona  friren.)  Hie  mtininto  li  far  a 
Byatom  oI  hoa*e>(0'houee  auppljr  on  the  above  prinoiple  in  tho 
•treetfl  mvntioned  below:  Fnar  sltret.  It1a);raT«  fiirM-l.  ^'slI>y• 
atrott,  The  Korbnry,  W'ttt  ftieet,  Itrood  nlreeC,  OKtunI  road  (to 
Howaiilstieel),  8t.  Mar;'*  Butta,  BridKc-itreol.  Soulhamplon- 
street  |io  Crown >at««et),  CrMrn-atnec.  Londonraiul  (to  Kui^'b' 
road).  K.in|{Vroad  (to  London*road).  QueenVroad.  London  atroel. 
Dokeatniot,   Klneatrcet,  Butter   MarhM,   Hl|^-«trent.   Markci- 

Slace,  Minat«r>iitr«M,  ('tun*elreet,  CaMle-etraet.  OoMntroct. 
houlil  It  b«  found  neceeaar^  to  extend  the  H^teoi  of  dbtribulln;; 
malna  in  any  direotion,  tliu  enn  be  oon^'eo1o^Uy  <lone,  mid  ihp 
prMiore  kepi  oonslant  at  the  distant  pointa. 

Detaila  having  boon  net  out,  the  report  continued  :  The  Colal 
OOrtot  the acbemo  f or  houK-toboiue  aumilf  would  bo  £37,000. 
Induding:  Central  atation  buildings,  fnr  IU.0OO  IB-cp.  lamp 
ptant;  en^ea,  dynamos,  boilers,  accunmlatora,  totinR  nnil 
ineatfuriiiK  inatrumenta  (or  S,000  lamp*  ;  conduit*  nnrlnr  ■tront* 
for  10,000  lampa:  condoctora  under  alreet^  for  n.CNXi  lamiM. 
To  iocreoae  Cho  above  houM-lo-houae  ulant  t«  the  li),<><W- 
lomp  eapaclty  vMld  omC  about  £16,000,  making  the  total 
«Mt  of  a  10,000-l&mp  plant  £S3;00a  If  it  be  oonsldereil 
dMlrablo  to  llKht  the  •treete  named  in  the  (allou'im;  liit 
with  40  are  Umpa,  the  ndditjonal  cod  wonlil  be  Cl.i'KKt. 
if  t  he  work  wore  done  ooncurrcnUy  wilfa  the  hoo>e>to-honi>o  ■upi>ly 
Bchoine  namolr:  BHdj(C.»tront,  St.  MaryV  Butu.  \V«"|.*Croiil, 
Friar  nCroei,  Market'phww,  Croii'n»lrM<i,  IjueonVroad.  Hkgh- 
street,  BrOMt-olreot,  Kini; ftreot.  Ihihe  atreeU  Sonthftmploii- 
attcoC(Hirrown-atre«t),  London  nlroet,  KingVroadftoBldonnMid). 

No  anioiint  hn*  beon  eetimatnd  aa  the  value  ol  the  site  for 
the  c^onlrsl  citation,  that  aolecled  bMne  the  □[»n  almoat  waiile  land 
lit  tlio  book  of  St.  Gilea'a  Mill.  Thia  Und  is  l~oi)K)iiition  property. 
And  if  det«o)i«d  from  Uie  mill  ii  in  not  probabl<i  chat  the  rental 
value  of  the  nill  would  be  malerialty  mliirwl,  Tlio  committee 
bniinc  conoidored  the  whole  malt^o'  and  ciini>uli<yl  with  the 
borout^b  enKineor  and  Mr.  McMullvn  thereon.  re«olT«d  toreceni 
mend  ns  fillowB : 

That  the  Counoll  do  not  «Oiie»nl  M  an  applioatlon  by  Ibe 
Readin{[  Elcotrlo  Ripply  (.'oin|nny  fi>r  d  pruTiEional  order,  but 
da  determine  l«  mnko  aj-p1ki>tion  to  the  Itooid  of  Trade  aotlio 
tMng  tho  Council  to  Hui>|-Iy  eloulricity  wiihm  the  boroii|{l>-  '""' 
that  tho  uiwn  olork  and  Itie  borough  engineer,  with  tho  oiilstanoo 
of  Mr,  McMullon,  be  directed  to  Uike  the  roi|uiait«  met*  "'■''> " 
vl«w  to  aiioh  an  appltmlion  facini;  miwlo  in  duecoura*. 

The  committee  apj>rovcd  Ihit  report,  and  rwmmmended  that  the 
committee  of  the  whole  Touncil  do  inoet  .i{;ain  on  Se])tember  8 
ne>[,  iinii  rccommondod  to  the  Counoil  ihiit  the  <.-oiiimitlee  be 
onipoworcd  todntcr.nino  itnnlly  at  that  meetinj;  aa  totbeoouraeto 
bo  tnkoD  by  ibo  Council  on  the  aubjeel. 

Tlio  Mav(jr  moved  «nd  the  DKl'rxyMAyoR  lecomted 
tho  Adoption  of  the  miniitm  of  ihU  comroittoA. 

Mr.  WBLLMAN  proposer)  an  umondnionl  thiit  tho  (pioxtioti 
of  tbs  eUetric  U^^htiti^  of  the  town  he.  conaiilerod  ut  a  public 
■nesting  of  Ihe  Council  iiisUiad  of  in  commiltce.  The 
ni&ttcr  was  a  very  iin[>ortuiit  on«,  involving  an  initial  cost 
of  at  least  £50,000. 

Aldornian  KiMi  seconded. 

The  aniendnidnt  was  unaniniously  af;reed  to. 


LEGAL    INTELLIGENCE. 


tANE  FOX  V.  THE   KENSiNGTON   AND   KKICHTSBRIDGE 

ELECTRIC  LIGHTING  COMPANY. 

The  Lane  Pox  Patents. 

iffadfaMBb  wa»  EiTw  oa  WodnoNlay  u|)on  thia  appeal  oeotnat  a 
„iaWn«ILerd  Jn*ila*llh«n  Mr.  Jastiee)  A.  L.  Smith,  aittioK  a* 
•"Jvdnof  tbeClMnoeTy  Dlvlaion  (or  Mr.  Justice  Romor  durlnfc 
tli»  tITnea*  of  tliat  learned  judge.  The  aotion  waa  brouicht  by  Mr, 
tjuae  Fnx  (o  resln^n  (he  tlefendanl  company  from  infrlntrinK  ''^<* 
plainliir«  [.stent  (No.  S.9ltS,  of  18TS)  for  "  Improvemuiils  in 
obtninioK  li^bt  by  elocUicity  and  in  diotribuUnK  and  re^'ulntjn); 
Uie  vleotric  cnncnla  for  the  aome,  and  in  tho  mean*  and  apparalun 
cnidoyed  therein."  Mr.  Justice  A.  L.  Smith  ^ve  Jadgnent  for 
biM  defondonta,  holding  that  tho  iiatent  was  bad  on  the  grouncis 
Uiat  tlio  complete  apecification  did  not  conform  to  the  |)roviBional. 
that  tlic  Invoniion,  an  doncribod.  could  not  be  made  to  work,  and 
UiaU  II  it  could,  no  ■ufllcitint  infonnstion  was  given  a«  to 
hew  It  wa*  to  b«  mailo  to  work.  Hit  Lordship,  howevw,  Kold  that 
liad  the  pUlalllf  been  able  to  siirinonrit  the  aboi-o  dilBcultlaa,  and 
IukI  ha  Mtablishod  that  by  hii  mvonlion  ha  cvuld  hurv  broucht 
•boMt  wfaaB  Um  Attomay-Uonetal  uid  ho  could,  hia  t^rmb^p 


would  have  bald  tliat  the  plaintiff's  iDvoDtlon  wae  the  subject- 
matter  of  a  patent,  that  it  hsd  not  been  aiitioipated,  and  that  the 
detendonta  had  infringed  it.  ( t'l^'t  the  Titna  of  March  Slst  last 
and  the  Tintt  Law  Keporta,  vol.  viii..  p.  1B7.1  Tho  plaintiff 
appealed.  The  appeal  was  arf;u^  ai  ihoendof  ■luneandibebegin- 
nmit  of  .luly  by  the  plamtlff,  on  hia  own  bohatf,  and  by  Mr.  Bofcer 
WnTlaoe  (with  whom  worn  Sir  11.  Davov,  Q.C.  and  Mr.  Finlay, 
tj  C. ),  tor  thodoTondants.  Al  Iho  done  of  tho  ari;umonls  tho  Judg- 
mont  of  the  Court  was  r«aarv«d. 

The  Court  now  diainisead  the  apiwol. 

Lord  JtMttoa  Lladlajp  r«ad  tho  followinf-  judunieol :  Thia  ia  an 
uppoal  by  tho  plaintiff  ofpiiiirt  a  judgment  of  Lortl  Justice  A.  L. 
Smith  dinmiiHins  an  action  brought  ^r  the  infrinitenient  by  tho 
defendanta  of  a  patent  belonifintr  to  tho  i^ointiil.  As  usual  In 
auch  caua,  tho  dofcndanta  donieo  the  InfrinKomont,  and  denied 
the  validity  of  the  plnlntllTa  patent,  on  the  ordinary  ({rounda  of 
want  of  eubjoct-malter,  want  ol  noT«lty.  want  of  ullbty,  inaulb' 
olency  of  Uie  spec^Acation,  and.  in  addition  lo  tbesik  tAe  defen- 
dants contended  that  the  nature  of  the  inveollon,  as  dseoribed  in 
the  provisional  speoifiostion.  was  not  the  same  as  that  desoribed  in 
the  oompJela  apeoifioation.  at  any  rate  after  it  had  been  amended 
und  put  into  its  pr^acnt  form.  Lord  JuiUce  A.  L.  Smith  daoided 
in  tho  defendanta'  favenr  on  the  huA  point,  but  ho  also  eam«  to 
tho  coocluiion  that  tho  Invention,  a*  described,  could  not  bo 
unofully  worked  ;  and  iliat  tlie  directions  to  work  it  wan  IneiUB- 
dent.  Ho,  however,  decided  the  other  points  In  fovottr  of  the 
plalntliT,  and  held  that,  if  tho  patent  had  beeo  valid,  the 
delenilant*  would  have  infrini^ed  it.  A  cross  notice  of  appeal 
wee  civen  by  the  dofendnnt*,  and  the  whole  oaae  waa  at){iMd 
at  ttrtal  length  before  this  Court  by  Mr.  Lane  Foi  in  penon 
□n  the  one  nde,  and  by  Mr.  WallBce.  a*  oounwl  for  tho 
defendants,  on  tJie  olhor.  The  ('«urt  was  supplied  with  a  ]>r4Bl«d 
copy  of  the  ehorthoud  wnter's  notos  of  Iho  •videnca  taken  In  the 
f'ourt  bolow,  of  the  arcumcnts  o(  counsel  on  tlietrlolof  the  aotion, 
nnrl  of  the  Judfnosfit  M  the  Isamed  jud^  All  theee  1  have  care- 
fully reoil  and  studied  rinee  Iheainment  in  this  Court  was  closed. 
The  plaintifTs  patent,  ns  doscribw  in  his  origjnat  spenfication, 
WAS  for  "  improi-umente  in  obtoiniajt  light  by  eleotriol^,  and  In 
□onveyiaK,  dultibuttng,  nuosurinx,  ana  rexalatiag  the  oleetrfa 
current  for  the  same,  and  in  tho  means  or  ninillanoa  emnloyed 
tboroin."  The  iirovlsional  sped&callon  was  Blod  on  OctoMS  9, 
IHTH,  and  Iho  complete  spoclficalion  was  Aled  on  April  9,  IS79. 
OwiiiK  to  subse<|uent  disclaimers  stid  amondmeiite,  which 
it  will  be  nuoesaary  lo  examine  more  carefully  by-and> 
by,  t)te  only  part  of  Iho  poilcnt  which  haa  lo  be  cnti- 
sidered  ir  thai  raluting  to  the  distributioD  and  n))[ubi- 
lion  n(  oleotric  currents  for  tmrposoi  of  llt{htlnf[.  In 
order  to  undentand  the  nature  of  tho  plaintilTB  invention  arul 
the  objections  taken  lo  the  validity  ol  hti  patonb,  it  is  neoosssjy 
to  ascertain  what  wan  tlio  alato  of  kaawled|[e  as  renrdseleelrio 
liKbltn(  in  l)tTi4  This  is  by  no  niosnn  sn  easy  matter,  for  sinoe 
that  lime  much  has  boon  loamod,  issl  kniproiementa  have  been 
made,  and  Iho  proKross  lias  been  so  fast,  and  yet  so  Bradoal  and 
continuous,  that  there  Is  great  danger  of  suppoalng  Diat  what  is 
plain  and  welt  known  now  was  plain  and  well  known  then.  The 
ovidenoe  gii-eii  in  the  ease  shows  that  the  following  malCor*  wore 
well  known  in  1878:  Firet,  that  electricity  could  be  used  for 
lighlinK  purposes  i  second,  tliat  the  arc  or  Brush  lisbL  was  known 
and  in  course  of  bobg  perfoeud  ;  third,  that  incaaoesoont  llf{htlng 
was  foreseen  ns  posslblo  and  probikbto,  and  that  many  jiersons 
wore  trying  lo  dlfcoi'or  how  to  olbct  it ;  fourth,  that  eleolrie 
KDnorstors,  and  what  are  now  called  dynamos,  were  well  known  | 
flfth,  Ihiit  Plant^'s  i^conilary  batteries,  capable  of  being  charged 
by  an  vioctric  current,  and  of  storing  electricity  (■.<■-.,  oE 
romalnlAit  inert),  sml  uf  e'ving  electrictty  out  when  wanted, 
were  well  known  and  hnd^een  nsed  (or  arc  lighiinjt  i  liith. 
that  the  voltase  of  tho  electric  current  given  ml  by  such 
bnlleiieB  could  be  ineroasod  or  tUminiahod  by  addlog;  or  rsmovins 
cells  •  seventh,  that  In  order  lo  obtain  and  maintain  an  eleelrio 
current  a  oeonplolo  c»ndiiclint(  circuit  wwi  necessary ;  righth, 
that  (or  currents  of  law  tonnaii  lbs  isrth  ItseU  mf^nt  be  area 
for  a  rotam  conductor ;  ninth,  that  "sartli,"  or  "  an  earth,"  was 
a  tochmcal  expression  used  to  denote  any  suitable  return  oonduotori 
and,  tenth,  that  any  oompetant  eleotsidan  w«u)d  know  that,  if  in 
any  particular  ease  he  could  not  use  the  earth  itself  as  a  return 
conduolor,  some  other  return  conductor  would  have  to  be  provided. 
On  the  other  hand,  Ihe  evidence  shows  that  in  itijl*  it  was  not 
known  how  lo  construct  an  incandMoent  electric  lamp  for  any 
genernlly  usr^ul  purjxMo.  It  was  not  known  to  bo  Important  for 
tho  piirjKito  of  liphiiQH  with  micli  laraps  that  the  cnrrenl  sup^ily- 
ing  them  ■hould  be  kept  at  a  constant  piossure  of  about  lOO  volte  i 
nor  was  it  known  that  x^od  rtsnlts  for  Inoandeeeent  eleotrio 
UghtioK  could  be  obtained  by'nsinf;  seoondarv  batteries,  sucfa 
as  Plnni.''^  In  conjunction  with  dynamos,  lurthor,  in  1ST8 
dynsmos  did  not  aork  so  smoothly  us  thsy  do  now,  snd  some 
better  method  of  tegulaiing  the  action  of  the  enginM  used  lo  drive 
them  was  neoesMrv,  or  at  least  desiraMe.  Lastly,  it  mw  nob 
known  that,  for  UgntinK  lar^  districts  with  Incandascont  lamiM 
with  electrinl  currents  of  bwh  tension,  the  earth  could  not  bo 
used  as  a  return  conductor,  such  being  the  stale  of  kncwtodge 
in  I8T8.  the  plaintiff  claim*  by  his  patoiil  to  havodono  tbreo  ihlngs 
which  were  new  and  usofnl— viz.,  fl)  ho  cUims  to  have  Invented  a 
Inmp  which  would  amwcr  tho  puntoao  i  <'2J  ho  claims  Co  hare 
invented  a  mothod  of  keeping  tho  FLM.F.  of  the  current 
in  I-hn  miins  constant  nt  nliout  10(1  volls  ;  (3)  he  claims  to  have 
invented  a  method  of  belter  regulating  Ine  enginse  which  dnvo 
the  dynamos.  Tho  lanip  lias  bmn  since  replaced  by  cfatupei  and 
better  ones,  and  has  been  disolaimecL  The  trgulator  ha"  become 
naneosesary  by  reason  of  imprevemtnls  in  ontrinw  and  <lynamoa, 
and  has  been  disolained,  but  It  «ae  a  very  important  part  of  the 
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EUintiS**  otjk'daI  lavenliun.  Thar*  mukinti  Ibe  invention  (or 
nopini;;  tho  b-M.F.  of  tlie  aurreut  in  ibe  mainB  voiKtaiit.  Tlii^ 
Invention  it  the  oiie  which  haa  t9  be  oomUlered  in  Ibis  iiclioii.  An 
lovMilEon  to  not  Ihe  umo  thing  *■  a  cJieoovery,  When  (laK'nni  die- 
ooiered  tlie  cObct  of  mi  docttic  current  fr««  hla  buttery  on  a 
frog'*  Ibk  be  nude  ■  ETmI  dbcAvBry.  but  no  patenljibtc  iniention. 
AKnin,  >  niMi  who  dfieovoni  thnt  t>  known  nuinhiDo  can  pci^nce 
eneata  which  no  oina  knew  «auld  be  produced  bv  it  bolor*.  mny 
nikke BKriBt  and  uteful  dleoorery  :  Dut  if  bo  aoo«  no  morn,  hi* 
diMOTdry  In  not  ft  »at«nlabl*  invention— "  BHtnlii  i-.  Himeh  " 
(ft  FM.  Ca*..  -JSi).  "  UarwooJ  r.  UrenI  Xortliern  Kniluuy  Com- 
[»Dy"(ii  H.l.(:..0&4|, --Uortan  <-.  Mabon  "  (13  C.l!  N.iJ.,  437), 
"Siubyr.  (Jlou**Blpr  Wnjfgon  Compiiny  "  (7  Q.B-U,  305)  Hi- 
liaa  added  nothing  but  knowledge  to  whkb  previouBly  oiialvJ. 
A  tiatent««  inuit  do  Kimotbing  more ;  be  must  mako  boiug 
aildicion,  not  only  lo  knowlodtni  but  to  pre  Hourly  known 
invention*,  and  muni  no  um  hi*  knowledge  and  Ingenully 
a*  to  jirodiice  either  a  new  and  usefut  thing  or  r<«iilt. 
or  A  now  aiul  u««ial  method  o(  producinR  an  old  thin|>  or  rexnlt. 
On  the  one  hand  the  diaooTory  Ibnt  a  known  Ihin); — euoh,  tor 
example,  as  a  Plant^  balMry  — can  be  employed  for  n  uwful 
pnrpoea  for  which  it   has  nerw  been  used  before  is  not  nlone  a 

Cbentable  Invention  ;  but,  on  the  other  hand,  tho  diMiovory  how 
UM  •neb  a  thing  for  luch  a  putpoin  will  bo  a  patontnble  inven- 
Uan  it  then)  U  novelty  in  Uie  taadn  of  uiliig  It,  u  ditiingui^ked 
from  novolty  of  pur|MM,  or  it  wny  new  inodificntion  of  tho  tliln^,' 
or  nny  new  upjilUnee  ie  nacMMtry  lor  ui>in(;  it  lor  it«  new  |jiiri»iie, 
and  II  aiiuh  mode  of  uwr,  or  modification,  or  appliance  involves 
any  appreciable  merit.  It  in  aitt«n  extremely  difficult  to  draw  the 
Lno  betvten  patea table  in vcDliona  and  non-patentAble  dlscoveHee, 
but  I  b*vo  endeavoured  to  itate  ibo  diatlnction  ai  1  undcnt«nd  it, 
*wd  »o  faf  Ml  ia  neee—ary  tor  the  par|x>«w  of  the  prceent  cnae.  I  have, 
of  coorM,  been  guldod  by  tbo  |ir«vioua  decision*  on  Llio*ubject,and 
cai«cinily  by  "  Haruood  >■  (treat  Northern  Hallway  Coinimny  " 
til  H.  L.C,  U.'rl,.  which  i»  tho  most  inetruoUve  ot  them  all,  I 
have  been  tnduunJ  to  mnko  tlimo  obnervationa  in  order  to  apply 
lliam  to  the  (laaetion,  whothot  Ifac  plaintifTii  invention  iaanyttlinfr 
more  tliaii  adiacovory  that  riani^'a  cella  can  be  unefully  employed 
lor  inoandeacenl  litthiin);.  11  it  ia  uot.  hia  intention  will  not  be 
the  an bject' matter  of  a  pat«nt.  What,  then,  i*  the  nature  of  hla 
invention  iw  doaoribod  in  biaoriginiLl  «|>ocilicationK  T  It  onrtalnlv 
ia  not  for  the  more  UEe  of  Plnntii  bnttorica  in  connection  with 
djnamon.  It  U  for  the  u»o  of  tliein  aa  deacribed,  which  ia  n  very 
dUTercoit  matter.  His  Uirdahlp  rtierr«d  to  the  provlxloiial  and 
cennlete  aiwciiic«tlone,  and  continued :  I  cannot  read  these  ii|>«vil* 
lleatlene  without oomfng  to  the  eoncluiion  that  tho  plainUfT  thoutfM. 
he  had  dlneoveted  liow  to  oveieunie  one  of  the  greatest  dilRcnltien 
in  innuideaeenl  li);hlin^,  Ke  jointe  ui>l  that  th«  E.  M.  F. 
of  the  electric  ruoducting  maina  nhould  be  kept  conolnnt 
Ht  about  100  votia  by  meana  of  dynamoi  and  seoondnry 
batt«ri«a,  u>ed  oa  deacribed  at  varioua  i^ocea.  and  in  conjunction 
with  Lbo  regulator,  which,  ho  aav*.  ia  nocoaaacy.  That  ia  hi;  dis- 
oerery  and  the  naluro  of  hla  invention,  aa  alatad  by  hinuelf.  It  ip 
not  put  In  Ihia  almjila  form:  it  i«  miiod  up  with  the  mode  of 
carryinit  the  Invention  out.  Tli«  )ilaintiff  not  merely  di»oovered 
that  PhuitO  neuondnry  halberiee  could  be  urafnlly  ein|)loyed  for 
inoandwoenl  Itghtint;.  but  ho  nhownl  the  importance  of  keeinng 
the  E.M.K.  in  the  mntna  oanatant  at  the  beet  voltaKB,  and  be 
oUima  to  have  ahowo  how,  praoticiUlr,  the  demred  reeult  could  bts 
obininctl,  which  noone  knew  betor«.  Aa  regaida  the  nature  of  tbo 
invonlioD  w  originally  deacribed,  and  aa  rogarda  Ita  being  tho 
ptopor  ■ubjocl- matter  for  a  nlonl,  my  deciuon  ii  in  favour  of  tho 

Ktaateo.  provided  alwai-a  that  hi*  inTontion  iirovea  |iraclicablo. 
ila  aeconl*  with  the  rfew  taken  by  Lord  JuatCce  Smith.  But  thla 
view  of  the  plalntllTt  loventlon  U  of  no  u«o  t«  the  plnintlif ;  tor 
miilier  tlie  defendanie  nor  anyone  el«e  um  thU  invention  as 
it  waterfgiiutllrdwcribed.  The  plaintiff  now  ehtime  something 
very  diSerenl— via.,  Ihe  oae  of  aecondaiy  batleriee  in  conjunction 
with  dynnTnos  for  the  purpoae  of  keeping  tbe  K  M.F.  coiislnnl  in 
tJio  mamn  at  about  100  Tolta.  Lord  Juntice  Smith  held  this  bo  be 
u  iuiention  vonr  different  from  that  originally  dc>«rib«l.  and  ho 
•leo  held  that  if^thia  waa  tho  pininiifl'a  invention  it  would  not 
work  wltlHMt  modlliRatloni  and  pirecautlona  which  tlio  plninlilT 
MVtr  pobited  out-  I  agree  with  htm  on  both  poLnta,  and  1  will 
t«k«  ua  lael  Am.  It  !>•,  I  think,  clear  that  no  one  bad  ever  tihown 
er  pi  of  awed  to  show  how  to  protjuoe  thudealted  eAot  before  l>i'S. 
Uany  prior  pat«at«  were  refenwl  to  by  tbeoonnsel  for  the  defen- 
dant* to  riiow  want  ol  nov«itty  in  the  pluntilTa  tnv«iition,  but 
there  ia  no  traoe  in  any  of  them  of  any  method  ot  keeping  the 
E.M.F.  in  a  main  comtant  at  any  parliculnr  loltAge,  nor  waa  that 
the  object  o{  any  of  them.  I  diiuila)  ibom  all  nith  tbat  abort  obacr- 
vatioci.  IpoHifroiu  tho  Doi-eltytothe  utility  of  tbo  alleged  invention 
andtotheaafHcloncyoftheipcciflcatlonfarcarryiDgitout.  Thentlllty 
of  tiio  allo^;od  invontlon  dapond*  not  on  whether  by  following  tlio 
direciiona  In  tbe  epiciflcation  all  the  rteulte  now  neeeiierj  for 
oomniercia)  NooaM  can  be  obtained,  but  on  whether  by  aueb 
dircfHiong  the  elTeMe  which  the  |>at«ntee  [iroteeaed  to  produe« 
coiihi  be  i>ro<lucr<l  ami  on  the  practical  utility  of  thoae  odecte. 
Cbb  It  be  aatd  that  the  invention  at  dwcribed  in  the  am*ndc<l 
•peeUoatlon  waa  in  1878  a  practically  uMfnl  addition  to  tlie  then 
Mo«li  at  iBTeotJoaa  ?  To  judge  of  utility  tho  directiona  in  the 
enandad  apadikslun  naat  tie  followed,  and,  tf  the  roault  is  tliat 
tke  ab)«cA  aeught  to  b«  attained  by  tbe  patentee  can  be  attained 
and  1*  practically  uaef  ul  at  tiw  time  when  tho  patent  ia  granted, 
the  laat  of  utility  la  Mtkftad.  Utility  la  ofura  a  (|nc«ion  of 
dcfiM.  aitd  alwaya  >ia«  nlereace  to  name  object,  Ueetul  for 
WBStT  ia  •  (|UMtton  which  niMt  be  alwaya  luked,  and  the 
Aiiawar  nvM  be,  uMtal  for  tbe  pmriicaee  indlcatod  by  tbe 
pUeatM  See  per  Lord  ChM  Jnalfae  Tiadal  in  "  Coroiab 
P.    Ktwe"  {1   Webat.    PaU    CUo^  <07)  t    Edtaoa  v.    Holland 


(6   VaI.   Cae.,  243);   "  Bodieche    Anllin    Fabrik    i'.  Leviuuin ' 
(1^>      App.      Caa..     ;)2,      719,     720).       An     InvenUoa    may  bt 
useful    OS     indicating     the    direction     In     which    further    pfo- 
greee  is  to   be  expected,  and  yet  tJMt  eune  invenUoD  may  h* 
uselesB  for  any  olber  purpoae  >   uaelew — tliAt  ia,  lie  ao  IuvwiIIm 
without  farther  lievelopmenU  and  improv«menta  whicb  hart  Mt 
occurred  to  the  patentee.     Thi*  ia,  in  my  opinion,  tlie  real  tndl 
witli  reefiect  to  the  iilaintifTa  invention  n«  oow  claimed  In  Ite. 
Ke  made  a  distinct  and  imiwrlant  atep  in  advooco.     The  phMlf 
waa  the  pioneer,  ho  abowed  othera  tho  road  to  be  (allowed,  bel  k* 
did  not  give  the  tmveller  the  Infomuition  neceewtry  to  enaUe  Um 
to  travePon  iL     There  were  dilScnltiea  to  lie  ov«rootM  whiththi 
[mtentee  did  not  fore>*(«,  and  againit  which  he  Daturallj  aidhw 
pioviition.     Tbet«  if  nn  enormouH  inami  of  oonHictine  evidieMMipa 
the  ]ioMibtbty  of  ob(riining  practically  uaeful  remilta  by  fcDiiwuf 
the  directiona  contained  in  hia  apeciSoatina.     Much  of  tbe  eo 
donco  adduced  aguinut  tbo  palootoe  tnoroly   goo*  to  tbciw  d« 
by  following  tlic  diiiHrtions  in  lbo  apeclflcBlJoci  yon  oaanot  [aiJwi 
auvii   gooil   rexiili*   ur   are  produced   by    tbe    defeodaobk    ttit, 
obviously,   i«  wlmlly  immaterial.     But  tl>er«   la,  beaidea, »  ffmt 
deal  uf  evidonce  to  abuw  tliat  on  eleetiioian  of  ardinaTy  ddU  epdl 
not  have  produced  any  useful  result  in  1ST8,  if  be  oimply  (olloeti 
the  directionii  contained  in  the  apecili<!BtioD,   aa  amended.  wM 
such  vnriationa  only  aa  an  electrician  of  ordinary  ahill  woald  bait 
knoirn  bow  to  mnkc  in  IH7N.      Ho  much  more  caa  be  doM  bow  kf 
n  I'lnnt/  hnttciry  than  was  auapootod  in  lS7(t,  that  I  hare  (o<ad<ka 
gnmtckt  dilliculty  in  coming  U  a  ooDclneion   on  tliia  nil  inniialMl 
question,  and  J  ni  uoh  regret  tbat  we  hud   not   the  oaaialaMa  of  m 
expert  in  electrical  science.     I  have  Mudied    tbe  wbole  u i iitwii 
with    nil    Iho   caru    I    can    bestow    upoo    it,    and    bare   (OM 
to  tho  conirluKion   that   the   plaintiff  had   not,  ia  It(78, 
wliut   ho  now  uyi   he   had — vii  ,  a   practical  method  of 
tho  U.M.F.  in  tho  mains  oonetont  at  about   |00  wjta,  1^  I 
mcondary  liatlcrlcaand  dynamoA  uwd  aiinullaneoaat7**deMvfbCi^ 
The  evidence  adduced  by  tbe  jilaintitl'  bIh>wb  tliat  anrthjin  like 
bis  invention  eon  be  worked  on  a  amall   scolo^  and  to  a  Iiaia«4 
extent,  when  it  is  not  neceesary  IocImitk*  the  maiaa  sow  lap* 
duce  a  high   prewut«  when   the  latnpa    are   nmrnattti  wUk  tta 
main.    Trof.  BarrDtl'a  evidence  a*   to  what  t*  dkf  ie  kii  ewn 
laboratory  for  tii  y«nrs  shows  this ;  sad  it  maai  be  berae  ia  otM 
that  for  a  Lime  ho  ueod  wnt«ir-pipe>  aod   the  aith  en  a  i«tti* 
conductor,  and  ahowed  thcni  to  be  eufflclcnb.     But  bitteha^WH 
low  :  hia  dynamo  produced  a  current  at  s   lonaioti  mfteiMt  tat 
hit  Uni)>s,  without  the  aid  of  secondary  bntieriea,  atid  be  uatl  Ui 
liHtlvriti*  iu>  resereoire  rkther  than  aa  r«gul«torv.     Meveowr,  h«L 
KiirrcM  did  not  produce  thewrwultaeafllarthaimttorw)— 
a^o,  wli«n  much  more  waa  known  about  wrbat  could  bedoaawM 
I'lanlr   batterien   than   waa  known  in   1878.     Tie  otlier  ctM*  ■ 
which  the  pUintifT  endeavoured  to  prove   that  hia  iavMUae  W 
practically  aucccodcd  will  be  found  to  have   lnvolv«d  ocMtoiUi 
important  doparturoa  from  hia  invention  na  deacribed.    11m  iMi( 
lation  lor  Ijidy  Conyora'  ball  ia  the  beat  oeao  ifa«  pl»^^^^^*  ^  k« 
there  tbo  batterloa  were  taken  charged.  whM)  ie  ■  vory  faM|BraM 
matter.      The  defendants  have,   in    any    oainioa,    iooomW  a 
proving  tlwl  the  lamps  will  badeatia}^,  il,  wfaiJM.  thayen^ 
n«ctud   with  the  main,  the  batlotioe  arv  obuwed  M  a  tajicM 
\oltage  to  work  for  any  useful  ^rpoee.     Thta  ob jeoliaa  tt  Iti 
jtalenl  goes  to  the  root  of  the  plainulTB  alloged   ioreatieK.   Ttt 
objection  ii  Niid  by  the  plaintin  to  be  tmied   upon  tbe  trroBMw 
onnuniption  that  the  bat[«ricw  muni  b«  cbftrg^  and  CBIptM  tea 
extreme  extent.      "  Charging"  and  "  diacharvinft "  are,  ttedsK 
relatiretorma.to  bo  nnderatood  within  reaaooablelimlte,aDd  a  *>t 
man  intelligent  enough  to  leiEc  the  idea  ot  (he  Mtootee  weaUpr 
haiMknow.m  ngenenil.way,  that  the  E.U.F.ooiud  be  iiaiilaiel  — ' 
kejit  aji|iraximatety  conatant  without  exoaaaiw  n>Mf  rln  nr  t* 
charging,  and  the  brlghtneaa  or  dlntnsaH  of  the  lamMwMU  <■  j 
hla  guide.    But,  ooncedlng  thie,  I  think  it    i>rovedl  tiM  ktfl 
charging  is  necossary  to  keep  the  lE.&l  F.  conatant  and  a(M)fvC] 
like  Too  volts  ;  and.  if  neoeaury,  it  it  not  diapatod  thai  (Wh^  j 
will  be  destroyed  if  the  batteries  are  charged  when  the  Uapa  •* 
on,  unless  prccautiona  a^inat  this  caueo  of   fMlafe  are  «A* 
None,  however,  are  indioalod  in  the  fpeclSootioa.      I  tMit  > 
jiroved  that  n  email  variation  In  pr«aaace  in  tbe  mala  will  caaat 
current  to  |^  into,  ot  come  out  of.  the  Moontlafy  liaHwj  !■  ■  | 
very  short  time.    But  thi*  1*  not  enough  for  pt«aUoaI  pMnaiB  ' 
Hij^h  chargjiig  being  neoeseaty.  It  is,  In  my  o|iialoiL,  piov^lW  I 
the  plaintiU*!  invention  will  not  work  withoot  — iritoltoa  i  ani  tt^  | 
are  not  menlionwl  in  tho  apeoiAoation.     Upon   title 


ia  much  conUiciing  evidence,  attributable,  in   grtiat  part  il4 
ittT  of  the  term  "switeblnv."    It  wwlMM 


e^'onte,  to  tbe  ambiguii       .  . „  — 

before  I'lanU'  iiiieutod  hia  aecondory  b«tt«tiea  Swk  thoi 
primary  bntterlea  could  be  incr«aaed  or  dimlnisbed  by  ii 
or  diminishing  the  nnmber  of  cells,  Tho  meiduutioal 
doing  this  is  called  "  awitching.''  and  I'huit^  himself  pa 
that  the  voltage  of  his  eecoMory  batleriee  oould  be 
or  diminished  ny  oimnar  msaas-  lUguIatiOD,  to  hmi 
take*  place  without  swltohea.  it  1«  lUHBltted  by  tbe  d< 
own  witnaaMa  that  tbe  batteries  have  a  tteadyiMn  e&«t  fecadtftj 
time :  they  act  ae  regulators  to  sooie  hbuI  cuttoul  t  aad  tlAi 
Barrett  lias  prwliicerr  tatis^lory  reeulta  in  b(e  laboraMey  '^^ 
low  voltage  without  switcbea.  In  l^dy  (Vtnyeti^  hmw  i"| 
were  no  switchw.  but  there  waa  no  dynanw  at  work,  aol*' 
other  hand,  tlio  evidence  ooovinete  mo  that,  for  iitmMlad  h 
lug  with  on  G.M.F.  of  about  tOO  volta,  aod  with  dy^^Mi 
batteiice  and  lampaall  U  ota,  awitching  le  eaeontU,  bmIM 
ordinarily  competent  sUetHciaB  would  have  known,  io  tn^l^ 
lo  keep  Ine  E.M.F.  In  inaina  nonflMit  M  abant  )flO  votia  vUWl 
turtber  inetruotlon*  than  the  j^olatlff  gave  hla.  TbapMMtf^f 
claim  to  have  invented,  m  IfTs,  a  pmctioolly  ftaafnl  nutM^j 
keeping  the  E.M.F.  in  tbo  fflains  eoMtant  at  abeot  liUttf 
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th*  dynfttOM  K»  ruonlog  and  the  batt«ri««  nr«  belne 
cbar|{od  and  Llio  1md|w  uaon,  o(iiiitol>  in  my  ojilnion,  bo  iiu*l«lno'r 
This  is  llio  broiid  icnnind  on  wliiuli  tli«  |»t«nt,  aa  smeiideil,  muni 
b*  held  invalid,  and  lliia  wd8  the  {''■>'""'  *"*  whioli  Lon)  JuxUcs 
Smitti  caiidMnned  it  un  iu  merit'.  Havinff  *rrii-ed  at  Ihis  conolii- 
ston.  it  is  unn«o«MAry  to  connidor  the  objcctioni  ukcn  to  tlie 
■IweifiMilian  on  tlio  •[roacd  that  (he  diiocUona  about  tho  «ailb 
nr«r«  miitnidtiig  :  nnd  ibe  dinictlon  that  tUo  cclU  ci  tha  hnlterlM 
■bonid  lutvn  vorj  litri{«  coivlaottne  pkaUs  «aa  looindefiDitOL  I 
hnvc  hitherU>  nmde  no  •JIusion  U>  the  plaintilT*  MKul'^tor,  bat  Uib 
wut.  In  my  opinion,  an  eMSDlial  part  of  lui  original  iovontlon 
H«  Miy«  In  hi*  oricinnl  afwoifioation*  that  it  ia  nM«Mar7.  Nccox- 
H>ry  lor  what !  The  coDMxt-shous  that  Jl  voi  OMCsHtry  lo  itt-ep 
the  E.U.F.  in  th«  mnina  conalont.  This  wm  ■  misMlcc,  and  llie 
regulator,  ntid  nil  that  wan  mid  about  it,  ba*  been  diieloiuied  mid 
»truok  out  by  umciulniont.  But  th«  elMot  of  thU  la  antirelv  to 
cbnnKe  the  notiua  of  tli«  invention  aa  ilo«orib«d  in  ItlTS,  una  to 
ciiUigo  it,  wbioh  1«  Dot  p«raite*ible.  See  "0*uUrd  and  rxbb'i 
I'lLteiit"  iC  Pat.  Cm.,  SIG).  In  the  origin*!  *|Moiflo*tloii  tho 
plaiiiti/r  drow  •  inark«d  diitinoiion  between  atorinf;  and  rogu* 
latitiu  1  thu  teconduv  batteriea  wore  lor  itoring.  tbe  regulator 
WM  tor  regulating.  11  i«  true  that  itortng  invdrw  of  necenity 
m  eertun  bdioudI  of  regulation ;  but,  oTor  and  abore  auob  regala- 
tlon  at  ia  neccvarily  LneidenlAl  to  Kbanug,  fniiber  ragnUtiun  was 
auid  by  the  inventor,  in  18TS,  t«  be  noooenan'  fof  hii  invention. 
Between  UTSnnd  ItUtShe  dboovered  tliat  tbc  regulator  ««>  not 
wantwl,  and  that  ovorythlng  could  bo  dono  bv  Mcondary  batlorlc* 
aa  uaed  in  18^.  by  uhlch  Um«  dyaaiaiM  and  twitching  had  boon 
greatly  ini|iraTed.  Ho  accordlaely  dtK^itned  Ibo  n^lator.  I 
nm  luiiifiinci  that  the  pUlaUIT  hftd  no  idea  that  he  oould  do 
without  tlio  regulator  when  he  obtained  hia  pateob  Be  leaml 
it  a/terwarda ;  and  by  diaclabniog  iho  resuUtor  and  ameniding 
hia  spooificAtion  Id  ISSS,  aa  he  did,  (h«  pUintlff  enentiollv 
chantrcd  the  nature  of  hja  invention  for  kcopiog  the  E,M,>, 
In  tlio  mninn  conatanl.  Tbo  claim  to  the  una  ol  tho  batlerieii  a* 
reaervDini  hud  a  defldito  meaning  in  tho  orlelQal  uponliiRaiiun.  but 
it  has  a  (iLiTcrrnt  and  much  wldor  mcianing  in  tha  KiwoIHcAlion  ut 
amended  in  Inn:).  Tho  iilalntlff  la  nov  realty  claimlniic  a  jiatODl 
tor  the  more  uao  ol  PlAiit*>  batteriw  iri  conjunction  with  dynaoioa. 
Such  n  )>at«ne  would  not  have  bwi  valid  unleu  the  pat«nt«e  had 
done  Honiething  more.  He  muH  hare  thown  how  the  two 
woro  to  be  eucceMdiUy  worked  together.  But  a<Bum> 
Ing  that  a  patent  fur  aucb  an  invention  might  haro 
been  obulned,  the  plaintifTo  patent  wna  noL  grontod  tor 
any  such  intention.  Tlic  cffocl  tborelaro,  of  the  dlachiinier 
nnd  iiintnidment  made  in  )SS3  haa  boon  to  doalroy  tho  validity  of 
the  pIiiLiititra  iHilcnt,  if  il  ever  could  havo  fa««ui  made  to  work. 
Upon  tbi*  point  again  I  agieo  witli  Lord  Juelioe  Smith.  It  it 
needloan  to  mojiidei  tho  queMJon  of  Inlringemenl.  I  will  only  add 
that  if  the  pJalntifTa  jMUmt  could  be  upheld  aa  a  patent  for  tho 
U(e  of  Kopaudiiy  bnlteriee  in  oouibination  with  dynaiuoi  then  the 
defendant*  would  obvioualy  have  infrinitod  hla  patent.  But  uqIom 
hla  palont  can  be  ugiheld  to  thin  extent,  no  infringement  haa  taken 
t^aoe,  Convinoed.  aa  I  am,  that  tho  iilaintifT  made  a  groat  tl«p  In 
•dvance  when  he  au^gealed  tbo  application  of  PlanU'*  baltoiioH 
for  the  purpOMBof  incando'coot  olcctrtc  llglittnt,',  1  (eel  bound  to 
bold  bb  patent  Inialid,  on  tbo  giound  that  it  wm  nanted  for  an 
inreniion  very  dllb[«nt  from  that  which  lio  now  claima  to  have 
protected,  and  on  tho  eround  that  it  was  not  in  1878  uwetul  for  the 
main  purnoM  for  which  It  waa  in  tended— rii,.  the  practjon]  lighting 
of  largo  iiiiUlot*,  anil  U|ion  the  ground  that  nia  ipociecatlon 
wu  Inaulficient  to  enable  an  electrician  of  ordinary  compotonoe 
and  aklll  in  IB78  to  carry  it  out  without  further  cxporimonte  and 
faiTenUon,  u  di^tingutihed  from  mora  practice  and  Inoreaeed 
dexterity  and  nkiU.  The  api>oal,  thoreforo,  muat  be  dlamiaaed 
Wltfa  ooata.  in  the  uiunl  way. 

l«r«  Jnatioe  Lopee  inid  that  ho  agreed,  and  had  nothing  to 
add. 

Lord  JiMtlee  Kay  read  a  judgment  to  the  aome  elToct.— T'A' 


COMPANIES'  MEETINGS. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY. 

half  vrnrly  gf^noriil  meolinij  of  this  Company  wan  hold  U«t 

y ,'  nt  \\iiLiht>lflt  Houw,  Mr.  (.'.  (i.  Molt  ureeiding. 

.'9h»  Cbolrmaa,  in  inoiing  the  adoption  ol  the  report,  alatod 
Uutl  doHnc  the  jjost  half-year  the  itoHly  incrooM  in  their  tratBo 
llMd  continued,  and  the  potition  of  tbo  Company  had  decidedly 
Inprovoil.  Thry  hod  cnrrted  in  the  poat  nix  months  2,813,000 
pMH(wor«,  or  about  iO'l.ui.lO  moro  than  tn  tho  tame  period  ol  ISSI, 
and  their  Koaon. ticket  lioldora  roprgwnted  an  additional  100,000 
{Maaeiigerv.  He  conaidered  thia  IncreaM  eapeoinlly  ^-rati lying, 
nmenibering  tlie  ourloilty  which  would  be  naturally  sliawn  tn 
■tich  an  undertaking  a.t  the  outeet  ol  il«  working,  and  also  the 
Iatko  .imaunt  ol  tragic  w)iich  they  obtained  through  tiio  omnibu* 
■triko  m  tha  llr*t  half  ol  1801.  The  receipta.  too,  h4d  incroaiiod 
froo)    other   *ouro«a    beeidee   paaaengera— ronl*.   etc.  :    and   the 

r portion  of  tho  expenaea  hod  decrooaed  from  19  jwr  cent. 
tbe  fint  halfyenr  of  their  working  to  7G  per  <ient,  in 
the  Moond  hull  and  to  TO  per  cent,  in  the  paat  balf-j-ear.  He 
boped  Ibo  deoreoac  In  tho  oxponM  would  continue  until  they  oamo 
d»wn  to  a  really  aotiafaotory  figure.  In  tbe  flrat  half-year  ol  their 
working  tholr  oarnlnga  paid  their  expenee*  and  their  debonturo 
bttenwl  -.  in  the  aooond  half  they  were  aleo  able  to  pay  the  fall 
dividend  on  thdr  preference  shnrea  i  and  in  tho  pnat  half. year 
Uiey   were  able  to  pay  a  dividend  at  the  rate  of  i  per  cent,  per 


annum    on     thnlr     ordinary    aharo*    and    to    carry    lorward    a 
lar(;or   balanixr   Ihun   lh«y   broutrht   lorwnid.     lie   niched    their 

Ero^roM  na*  more  rapid,  out  thoy  inuiit  reinetnboi'  that  all  *ouod 
aetnaweu  hod  to  be  worked  uj>  by  alow  degree*  and  by  hard 
work  an<l  good  manngemont.  He  beliered  there  wm  no  better 
and  more  )iFrtnanunt  mode  in  which  uapital  could  be  inveated  in 
thit  country  than  in  a  pumly  luuuengcr  line  in  the  metropolis  if 
tho  coat  of  the  lino  wore  coinmonaurate  with  tho  probable  inoome 
to  bo  tlrriverl  from  it.  The  omnuiit  at  the  credit  ol  proStand  loat 
account  would  havo  aoilloed  to  |jay  a  dividend  on  tho  prount 
occnaion  at  tho  rate  of  ]  por  cent.  Inetead  of  i  nor  cent,  on  the 
ordinary  ahare*,  but  the  Dlreotora  had  thought  it  itiucli  more  In 
the  Intereet  ol  the  Companv  to  oarry  forward  a  larger  balanoe. 
He  then  went  into  tbo  oetatU  of  the  aooounl*  and  of  ijw 
working  of  tho  fiaat  halfyoar.  and  stato.)  that  th^ 
expenaos  per  train  mile  had  l)eci»  reduced  (rom  about  fld. 
in  the  Gnl  half-you-  o!  tlioir  woikbg  toT'id.  It  hod  to  be 
romombcrcd  that,  in  addition  to  tho  working  ot  an  ordinary 
rnilwny,  thny  horl  the  illta  and  tli*  hydraulic  appatatua  lor  taking 
their  paaaenger*  to  and  from  the  eutuoo  to  their  traini,  and  thie 
Involved  oon«iderable  ilifferenoe  in  the  ooalot  working  ilioir  under- 
taking. During  tlia  paat  year  a  joint  committee  of  the  two  Houaee 
of  I^rliamont  waa  appointed  to  oonuder  tho  best  method  of 
dealing  with  the  vorioua  eloctrio  and  cable  railway  Bchemes  in  the 
metropolis  propoMd  to  bo  aanetioned  by  I'u-liament.  The 
conimittoe  repcirted  ationgly  In  favour  of  Ihcao  lehomoa,  both 
oa  to  their  oonatrnotlon  and  thoir  working  by  oinctricity  : 
and  they  aoegeeled  chat  in  future  It  would  bo  doairnblo 
to  glin  to  aaob  Mhemea  MMinenla  under  property  where 
they  did  nodam^eat  aemallooat  without  the neoeaaty  of  follow- 
ing the  line*  of  the  atreetat  If  thw  auggeation  were  approved  by 
ParliamanI  much  more  direct  and  betteir  nulwaya  cotiLd  bo  oon- 
alrucilod  at  a  diminution  of  coat.  The  Billprvmotod  by  tbhi  Com- 
|»ny  for  extending  thoir  lino  to  lalington  and  getting  rid  of  the 
inclinea  unilor  the  river  could  not  bo  Jirocondod  with  further  than 
the  Mcoud  reading  In  tlie  Houae  of  Cowroona  owing  to  tho  diaio- 
lulion,  but  it  wa*  carried  over  to  the  pr«M-nt  Mxaion,  and,  with 
other  private  Bi 1 1«,  wnnld  be  proceeded  with  at  il«  preeont  Rtage. 

Mr.  Bampaeo  Hanbvry  t«cooded  the  motion. 

The  CbalnoaD,  in  answer  to  queitiorui,  atoteil  that  the  atten- 
tion of  the  Uirecton  woa  being  doaaly  given  to  the  iiueation  of 
ndding  to  the  aooommodatbn  of  tho  Lne  and  of  improving  the 
aervico  generally. 

Tho  motlun  waa  adopted,  tho  dividenda  wore  doclarod.  and 
reaolutinn*  wor«i  alao  paaesd  mnctloning  the  iwuo  of  debonturo 
(lock  to  the  extwit  of  tbe  Company's  auttioriaod  borrowing  power* 
(with  the  view  lo  oonverting  the  preeent  lerminabl*  mortgage 
boiida  into  per)  wtual  debenture  alook),  and  approving  the  iteue  ol 
a  further  <5.00n  of  tho  preference  ebarea  oreat«d  by  reeclution 
dated  June  SOtfa,  18&I. 


BUSINESS  NOTES. 


Oraat  Hortbom  Talegraph  Company.  ^Tlie  reoelpte  for  the 
month  of  July  wer^  £'i?.r«>.l 

City  oad  Sontli  London  BoilwaLy  CoMpoar^Tlie  receipta  tor 
til*  woek  eliding  Aug.  Tth  were  <919,  againet  £8'J2  for  the  same 
[loritxl  u(  loot  year,  or  an  Increaae  Of  £97. 

Woatem  and  Bra^llan  Talagraph  COBpaajr.— The  reoelpte 
for  tho  piu>t  week,  uller  dMlucting  17  )>er  oont.  payable  to  tlie 
Loiirliiii  rtntlno  BroEilian  Company,  were  £1!.7T1. 

Poraonol.— Wo  understand  that  Mr.  C,  R.  S|U4rnolottl,  tho 
electrician  to  the  Great  W«*l«rn  Kailway,  haa  resiened  that 
appointment,  and  hM  »ooept«d  a  seat  on  the  Hoard  ot  the  Phono. 
poi«  Comjiany,  Limited,  as  tnanagiiiK  diretiioi*.  He,  howerer. 
continue*  consulting  eleotrioian  to  the  (ireat  VVoatorn  Railway. 

Snrgtar  Alanna  ^Ordem  (or  tho  Wcat-ond,  In  elootric  bell 
and  Sro  and  burglar  alarm  dopartmoni.  are  rojMirtod  by  Mesare. 
Evana,  Stowarl,  l*almor,  and  Co.,  of  t.'arnaby -street,  to  be 
unuaually  tiumetous  Ibis  holiday  season.  Thia  flrm  have  recently 
filled  up  WeMley-Rioharda,  the  gunmakere,  of  Bond'Street.  with 
eloclHp  lifrht. 

Asbestos. ^Tha  l^orda  of  the  Admiralty  have  again  awarded  tbo 
Unltod  iVsboetoR  Company,  Limited,  the  contract  for  the  aupply  of 
all  asbestos  goods  rrauirtKl  in  the  Boyal  Navy  during  the  enauing 
l!2  monihe,  Ue  principal  artioles  being  "Victor"  block  packing, 
"Victor"  metallic  pocking,  nnit  bardipun  yorn  packing  lot 
glande,  "  Victor  "  metallic  sheeting,  tape,  ringa,  osola,  etc.,  for 
steam  nnd  hydraulic  jolnta.  n£bE«toe  millboard,  iwboatoa  tape, 
cohering  lor  steam-pipe*,  etc. 

Pioneer  Telephone  OompaoT.    Limited.  —  An    eitnordinorr 

reral  meetinv  ul  the  I'ioncwr  Telephone  Coiiipany,  Limited,  will 
hold  at  Winchester  llouao  |IIall  IM).  Old  Breadaltvet,  on 
TueiKlay  next,  Auguft  ISth.  for  tho  purjioae  of  considering,  and, 
if  thought  fit,  poseme  the  follnwing  roaoiu tlon —that  ia  lo  say, 
"  That  the  Companv  ee  wound  up  volantorlly."  Should  the  above 
rcaolulion  be  paieed  by  tho  re<)Ulrod  majority,  it  will  be«ubmitt«d 
to  a  lubaotiuent  oitraordinary  goneral  meeting  tor  oonBrmation  M 
fl  apocial  rosolution.  The  meeting  will  also  M  aaked  to  pass  ■ 
rotolution  filing  the  amount  to  be  paid  to  the  Diroolors  by  way  of 

rctniin<ii-ntirin  (or  thoir  ^Orvicee. 

Llv«ri»aol  OvoTltoad  SaUway  Company. — The  Uireotors  report 
that  during  tho  pott  half  voar  la.it  proereas  baa  been  made  with 
tho  conatrucUou  ol  the  railway  aloug  the  whole  line  of  docka,  ami 
only  111  apaua  of  tlie  iitain  structure  are  required  to  complete  it, 
while  the  permanent  way  is  laid  aa  far  as  the  viaduct  is  finished. 
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He  «1»alrtn)  Mnemfng  «*lfein  {•  far  adrknMd  knd  tli*  on|tlnw 
kre  in  «>urM  oloreclion.  The  nulu-aj-,  it  i'ci|>frl«(l.  oill  ht  com* 
ploWd  in  Ootober.  After  cIciIik^Ijiik  intorut  on  amount.  iHud  In 
■idTBQCe  o(  cnlla  CBO,  Knd  ndnoinUtiBticin  cipcnm  £401,  a  baUnP« 
U  left  to  the  cr«dil  of  not  nvnnuo  ikcoount  of  £T^l  The  Dirertore 
)l»va  obtAlnod  an  Act  of  Parllunant  providing;  iWrr  alia  lor  an 
•otteattotiof  tteM  far  cmniilelinK  tb«  nllvajr,  MulaDthartunK  Dig 
OMMtrnctInn  of  <«rMln  •iteiMions  at  tha  nnrlti  aiul  Muth  Wia*  o( 
the  Unv 

Cempasio*  of  tua  ■each.— Tho  tollonriDg  eleotrioal  oorojMtiiea 
have  bMii  r«gwt«T«cl  ilariiij;  the  j-eM  month  ; 

EUeotricA]  ConuxuiT.  Licnitod.  £.S  ahara £l5.0fXI 

'  \CHow«ll,  Umltcd,  £3  aharva lU.OOO 

_~        '    and  Ganeral  Electflc  Comuany,  Umltod,  £1 

•bam  lOOiOOO 

lUnmy  ElMlrio  R«adlnf{  huap  CoMpaujr,  Liiiiii«d,  £S 

aharw lOO.UOO 

Rleh»OiiiI  (8nrri.>>  I  Electric  Lqc^t  Mid  Powcv  Cotn)>an)r, 

limiud.  £5  tharea Slk,O0O 

Thontte  ElectiicoJ  ami  Speclalitica  Praduotton  Cominnjr, 

Limited,  £1  ahona    fl.ODO 

UnUanMl  Aic  Ijini|i  Syridfcat*.  UmlM«l,  £t  ■harm     ..  ..        .t.OUn 

T«l«pkMi«  Camvmay  at  IrvlMUi,  LImtUA.— Tlie  repoK  ot  tho 
Direelor*  of  thii  Company  for  tli«  )r«ar«iided  Uecamb^r  Slst.  IS91. 
U«t«a  that  a  aufipienitntary  aUtement  for  the  half.year  endttl 
June  30th.  ISD2,  a  alao  prtaentwl.  punnant  bo  clnu*«  Sfl  of  the 
Mtietei  of  oBMaiatian.  which  rojuircn  ihat  the  ofcwuDtii  »hall  bo 
luftde  ap  to  a  dat«  i-oC  more  thnn  four  montha  brfore  Iho  anniud 
utMClnjt.  The  Iiireotora  raeret  Ihe  delay  tlutt  haii  ocoarrod  In 
llu  iaauo  of  the  r«N>rt,  but  mo  expiry  of  the  two  miwier  |iatonla 
in  Dtceraber,  tfw,  and  Jaty,  1891.  (ondorivl  it  dMtnUe  that  all 
<MMaiidbi|t  quwttoiM  atid  anoeunt*  bctwoen  thii  OompMiy  and 
tin  p*ncit  oompany  ihooki,  to  far  lu  i-.«ci)>lu,  be  finally  diepOMd 
of.  Bat«  aa  M  a  tuia  of  £395,  I3>.  5d.,  the  nccuunis  belw«en  tho 
iwa  compaoiea  arc  now  ^roed  to  Ueeombcr  3i.  I»'91,  and  are  duly 
OtrtiAed.  All  tho  teloiihone  compaBJca  lubaidUiy  to  Che  parent 
eontpuiy  have  doit,  aith  the  oxcei>tlon  of  thl*  Company,  bean 
abaorbod  b>  th«  Xational  Company.  In  tlio  Vi'ent  of  anamalicaina- 
lioii  bcina  ulUmnl^lr decided opai»Mpr»(erabUt«aMparM«coin- 
jioiiy  lor  Irvlaiid.  the  Dlreotore  will  etuteavonr  to  efleot  it  ujioii 
euen  lerme  m  aliall  be  Jn«t  alike  to  Ihia  Cuniiiany  a«  to  the 
National  Company.  Harint;  regard  to  the  probabilily  o(  capital 
beine  imnaedintedy  needed  to  meet  dei-Blo|)inoata,  the  IMtectoni 
fioiiaider  it  prudent  ta  kcei^  a  aub^tAOtial  coah  balance  ax-njlable, 
and  they  do  not,  therafere,  propeao  to  paiy  Ibo  proferonoo 
diiidond.  or  any  divjdoiid  ou  tM  ofdlnary  altarea  at  proaont, 
but  iJio  profcraiice  dlvldeBd  btdng  ouninlative  Ita  pay- 
m«it  ia  only  poatponed.  The  baleooe  Mendicii;  lo  tlie  credit 
of  the  not  r«venue  eooount,  ae  upon  Deeember  31,  ISOl,  !»' 
cJudlnK  the  balanoe  brought  from  laat  aooouul,  amouute  tu 
iES,303,  whiob  the  Direotori  prouoee  to  allocate  a>  (ollowti :  To  the 
credit  of  the  reaerve  fund,  CtTO  (beiriK  10  per  (?enl.  of  the  net 
jirofita  of  the  year),  oarxyinK  forn^id  the  balance  of  £-l,S99  lo 
piedit  of  Ibe  current  year.  The  bolnnco  to  credit  of  not  rei-enue 
on  Juno  30  waa  mfflelent  not  only  to  |>ay  llio  wholo  of  the 
prefeicnoo  dividend,  but  lotre  a  nubitaiilinl  •um  lor  dlvblon 
ainonK*t  the  ordinary  *har«hotder«. 


PROVISIONAL  PATENTS,  1892. 


1393-i. 
I3IMI9. 

iwoa. 

1«03». 
14039. 

14013. 
140U 

IIOSC 
IMOU. 
I40M. 


Apoi'.t  '1 
latpreremonla  la  telapliama  oerltvlibvarda.   John  WlllUm 
Valcv  and    IlBny  Thornton    Vato*.  1(1,  Coaimurriaiatraet, 
Hhclfiey. 

laweroMenta  I*  teleHieaw.  Jolm  W.  liibboney  and 
KJIbu  ThoiDion,  4A,  BouthMMptOM  .  buUdinx*,  Chancery- 
lottc,  London.  lCoai|>lete  •fiocl6catlon.> 
iMpreveoMBta  in  aUouloal  renerMot*.  Williuiu  Henry, 
4&,  Houtbainpioo  building.  Chancery- lane,  Londoii.  (L'vm' 
|ilete  (peciflcatloA.) 

AvtivwT  a. 
Am  laitrwraueBt  In  elootrle  Iiie«a4e«eeat  UBpa.     Joeef 
I'lnter,    W,   Chaiiowy    Uiic,    l^jtuiod.     i(Vii:ii>l*te  apccjii' 
cation  ) 

An  leMweved  preeeai  and  »pparatita  tor  tbe  pnrin- 
•Mtea  ot  eewsio,  and  the  prednoUon  of  aUiallea.  aU» 
line,  lenie  chloride  asd  elactrlo  •  Barer .  Waller 
WalUr.  IS-J,  A.l«lnt.I»  r..i».l,  London. 

laaprereaoenta  in  are  Vtmg*.  Walter  John  Bebeit  Jonoe, 
6,  Loid  ttiwtl,  IJvfti<.">ol. 

Bloetredea  fw  mtomndary  DMterlaa.  John  Corry  Fell, 
1.  Qu(«fl  Vtrlorui  .  atrcet.  I^odon.  tWilliam  MorTtaon, 
UniliHl  Sinlea.)  (CgmpleW ipociBcatloM. > 
InpreraaientB  relMisg  t*  •laaferia  BoMre.  Henrv  Horria 
Lkke,  M,  BouUMmptOM'lMUdiiiea.  <ThaniMay-lai>e,  ImkIob. 
IWUtkMi  SlMln,  j«B.,  aftd  John  Fortet  Kelly,  United 
aiMm-i   {CoM|tlM«fpMUeettoB.| 

Ffi  I  ■■■■■!■  !■  <vmBH»4la«Ma  aatf  ilaiiin  iljiMln 
■■aM»M.    AlphoM*  Uldora  Onvier,   IBI,   KlMi^treet, 
London- 
Avar  er  4. 
A   MMtevrai  -  dlree«   elMirte    einl   — etife    asd 
WllUam  Aldroa,  \  Brl|tlitalde-b4n)i.  Brit;htri.lv, 


lUM.  lM»niw»MM  tm  Uf  baMarlaa.    Carl  CairiaUw 

berB  anil  Jolm  win  der  Popptnberg.  4,  Moorflelila,  Fore- 
Mrcet.  London.    (Complete  eiwcllleAlievi.) 

14096.  Improvementa  In  antonatle  eJeotrlo  are  laupe.    George 

Hnnry  ChuiLli,  '2\,  Cot'ln[nir  rtruilt,  \j>nAon. 

UIOS.  ImpTOTomeDialDereoBBaatedirttlielMtiloaUrKP^rUp 
railway  brakea.  WtUmai  rhiliijie  Tlir.nii-on.  6.  f.«rd- 
■troet,  Livuriiool.  (Otto  Bcradt,  Uertnaoy.)  iCoinplete 
■pecilSoatkin.l 

141-24.  BlMtrloat  AaeUoery  and  apparatua  (or  exeavnttng  as« 
reoievtBg  eool  or  other  mincrnla,  parity  appUoaWe  i« 
ether  gnryeeee.  ('.•-'lonoL  lluid,  Zi.  bouibimpton- 
buildintc*,  Chancery-lull'.,  I.niil'jn.  ■ 

All.' nt  J.  ' 

UIUU  Bleetrle    apporatoa    tor    worMas    the    •loTating    anA 
Iralntni  ■eiM'  e(  (nna  and  the  llfla  ror  their  MBan 
nltlan,     (ic^jr^o  Sylvo'tiM    (Irtnuton,    "JS,    8outh«mpl«i»- 
buildintci.  Cluncery  Line.  I^ndno. 

MIHO.  twprereiBeate  is  er  eoBueeted  with  oloctrle  hatterlea. 

.lolin  l.vkry  IWwll,  .",  Chancery  lane.  Ijondon. 
UlHl.  Imprevemenla  In  er  eenneoted  with  oleetrle  taalterlaa, 

Chiirlcr    I'en-y   Slir(r«-«buty   and  John    l.««kcy   l>obcll.  .17. 

Chnnoerj'  lnii«,  f-iiiiilim 
I4I>4!>    An  Inapreeed  method  et  and  apporaina  for  dUtrllmtlHC 

BlUrBBllBg  eleetrle  eurronts.     Henry   Hnrna  I^akc.   15, 

JSoiitlMimplnii.huilillm;".  I'liiiiT'ei ylane.  Lotiiloe.     (William 

SInnlcy.    juni'^f,   luid    ,)a>n\    Vorront  KcJly,  UnH"!  M[at«  ) 

i.Coinplctc  i>i«cilic«tii>n  1 
I4lft1.  iMprereinasU  U  ar  relntlBX  te  ele*trte»Uy«oatreUe« 

vatvea      Adolf  Fronke.  46,  Llncoln'a-ian  Selda,  London. 

Ar'U'wrd. 

I4I!X'I    A  now  and  improvod  ferta  of  eleenle  taettac  IbMI* 
moat      Arthur    Albert    l>iiy.    6".    <Jii««    V.ctoria-Mneet, 

[j>ndori. 

I43UG   Imprevonenta  im  or  oOBnaoUd  with  eleetrle  bMteriM. 

John  [.oakoy  Dobcll.  57.  Chancery  lane,  Undon. 
I4'.2i;.  Antomatlo  eleetrto  beat  alara.      Fred   SeaDCr   I'almor 

and  Leonard  H.  Ilen«le,  TO,   Welliairtaa  atrcet,  tileegow. 

(Date  apnllod  for  unocr  ralenle  Acl«,  ISiU.  •eo.  Il».  Mt 

Jannory,  IB03,  being  dUeof  appUoatlon  in  United  StatM.t 

(Complete  apodAoattoa.) 
14220.  Impreramenta    Ib  tnc«ui«eeeaBi  tfeetrte  lamphelileire 

lIoitM.jt  Sioiie.  .VS,  Market  strwii.  Munrbe*t«r. 
14'2.Htl.  ImprovomeBle  ta  eleetrtelty  Pietera.     OeoTKe  Hookb*ai 

T.  S'liw  lliiriiiokinMW-Miect.  tli'iniiiKham, 
UiW.  ImprevameBM  la  eeeoBdwy  balterlee.     Sicmund  AJnU 

KoBunthAl  an<l  Villoroy  Comoy  ItouMedey,  ^    r^.™— 

tancv  London. 


SPECIFICATIONS  PUDUSHRD. 


I 


rha* 


(TbeRheti 
W.  i:r«letr 


tMII. 
rjiilS.  Oarhooa  f *r  eleetrh)  are  torn ^,     Wiae. 

Fabrik  f'  f  Eluklii«ch'-  I'.<>»:(iiili..hlkohl<i  i 
I'itlGU.  MecnetB  electric  tUue-pieeoa.     )liiy. 
13103,  Djr*UMO-oloeirui  maehleea.     FnrlwK. 
)M<i;.  Oalramle  battertee.    Co)>ort. 
LUTH.  neetrte  ewlleh  and  e>ot  obi.    March. 
i:iiMI7.  neetrte  letepheale  traaamlttara.     linOioai. 

IM'J, 
Or<i7,  CaUa  Ua  eleetrolyalDf   ohlorlde    eotatleM.     I'arker 

Kobliiuin. 
lOWi:.  Ceinneetteiie    wed    termlaale    t*r    eteetrie    wirea. 

Si»i»c1ni, 
lirTU'.?.   Kleolri^  lamp*.      Wi-o.  ut  und  MAny|»-iiny 
IHKt!.   iBauUllDB  anpperu  for  aleeuleal  e«B<Motera.     Um 
IIIIO.   Klaetrle  awl  tehee       Kroa-lnox. 
11147.  •eeaaaTy  balterlea      lioyd 
IIIM.  WotdiBit  mataiaeleetnoaily.    ThompaMi.    (Onfln.! 
IlliO.  Ueetrlo  olarsma      \*n  Viiuim. 


COMPANIES'  STOCK  AND  SHARE  UST. 


BnriiOe.    .:. 

-  PW.    

[Mil*  Rubbw,  Gutu  Peroba  A  TeUgreiili  Oa.    . 

Houe»-to-HoDia      « «... 

Uatrepolltu  EUctrk  Aupfly 

London  BlaMrii  Soiiely    „,., _ 

imta  Uhitad    » 

81.  JeM^ 

HHiMawlTelephaM _...—.. 

Beeirie  CHeeuwetion. „.„ » ». 

Wewmineiir  Beepia. „.„ .., 

U««*]«e1  Beflrie  Snpiily    | 
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NOTES. 


P«ji>  Stmage  Cars.— We  undsrsUnd  th&t  the  recent 
trials  with  accumulator  cars  in  Paris  have  been  very  buc- 
ceesful. 

Berlin  XxUbitlOD.— The  proposal  to  hold  an  inter- 
natienal  exhibition  in  Berlin  in  the  year  1900  hae  been 
mbandoned. 

Walsall. — The  poles  for  the  electrio  tramcars  at 
Walsall  will  be  lighted  by  electricity  and  will  have  small 
refuges  round  the  basea. 

Torlu.— It  is  proposed  to  utilise  5,000  b.p.  in  Turin  by 
means  of  multiphase  eurrenta  electrically  transmitted  from 
the  waterfalls,  36  miles  distant. 

Dablln. — Additional  teats  have  been  made  at  Dublin, 
and  great  admiration  has  been  expressed  by  the  prome- 
naders  in  the  streets  at  the  beauty  of  the  electric  light. 

Dimde«. — The  Dundee  Oas  Commission  have  appointed 
Mr.  W.  H.  Brownlee,  of  Dundee,  to  the  position  of  elec- 
trical engineer  to  the  municipal  central  electric  station. 

Brownhills.— The  streets  of  BrownhilU,  near  Walsall, 
are  noc  yet  b'ghted  at  all,  and  the  inhabitants  desire  to 
have  light.  The  question  ir  to  be  discussed  at  next 
meeting. 

CaMe  Rates.— The  cable  tariff  to  Australia  has  been 
increased  by  9d.  a  word  from  October  1  next,  the  Press 
rates  remaining  aa  before.  The  rate  to  New  Zealand  is 
reduced  to  6s.  3d.  per  word. 

DalwlolL — More  area  to  light  is  wanted  by  the  Crystal 
Palace  District  Electric  Supply  Company,  and  the  Camber- 
well  Vestry  hare  consented  to  an  extension  including  a 
certain  small  area  in  Dolwich. 

Cbatham. — The  Chatham  Town  Council  have  appointed 
a  committee  to  consider  and  report  upon  the  desirability  or 
otherwise  of  acquiring  by  purchase  the  Chatham  Electric 
Lighting  Company's  interests  and  works. 

Xleotric  CaMe  Railways.— The  full  text  of  the 
report  of  the  Commiaaion  on  Electric  and  Cable  Railways 
(Metropolis)  has  just  been  issued  by  Mesara.  Eyre  and 
Spottiawoode,  price  Is.  S^.,  in  the  shape  of  a  Blue-book. 

Bath. — The  inspector  at  Bath  is  to  raport  fortnightly 
on  the  state  of  the  public  electric  lamps.  He  ia  to  have  a 
testing  apparatus  for  meters  also  erected  on  his  premises 
at  a  coat  of  ^0— the  fixed  fees  for  testing  to  go  to  the 
inspector. 

Colchester.  —  The  Colchester  Town  Council  have 
nnanimously  decided,  on  the  advice  of  their  Electric  Light- 
ii^  Committee,  to  take  the  necessary  proceedings  for 
obtaining  electric  lighting  powers  for  carrying  out  their 
own  central  station. 

nshinBT  by  Tetegraph. — A  timely  telegram  this 
season  from  the  offices  of  the  Scottish  Fishery  Board 
■brought  the  boats  to  the  right  spot  in  Orkney,  and  a  catch 
worth  £3,240  was  made.  But  for  the  telegraph  this  would 
have  been  impossible. 

KiBKSton. — A  proposal  is  to  be  placed    before  the 

Gorporation    of    Kingaton-on-Thames   and    the    Surbiton 

Oommiasionera  for  supplying  their  districts  with  the  electric 

light,  generated  by  means  of  water  power  at  one  of  the 

.weira  upon  the  river. 

South  Shields, — The  new  police  buildings,  including 
two  courts,  now  being  built  at  South  Shields  are  to  be 
ligfated  by  electricity.  The  County  Borough  Council  have 
placed  the  contract,  which  provides  for  upwards  of  200 
lampa,  in  the  hands  of  Mr.  T.  Harding  Churton,  of  6, 
South-parade,  Leeds. 


Maidstone. — At  the  next  meeting  of  the  Maidstone 
Local  Board  the  members  will  be  asked  to  appoint  tem- 
porarily an  electrical  engineer  to  superintend  the  installa- 
tion of  the  electric  light.  A  lighting  station  will  probably 
be  erected  in  the  Fair  Meadow,  at  an  expenditure  of  from 
£10,000  to  £12,000. 

Fleet^rood. — The  Fleetwood  Improvement  Commis- 
sioners have  been  granted  an  extension  of  time  for  their 
provisional  order  for  three  months.  Fleetwood  has  been 
nibbling  at  the  question  for  a  long  time.  It  is  an  improving 
and  progressive  town,  and  we  hope  that  the  project  for 
electric  light  will  be  carried  out. 

Mannheim. — If  anyone  wishes  to  compete  with  German 
manufacturers  on  their  own  ground,  there  is  a  chance  at 
Mannheim,  where  the  central  station  is  to  be  illuminated, 
and  tenders  are  asked  by  the  end  of  October.  The  specifi- 
cation (in  German)  can  be  obtained  for  4e.,  from  the 
Direction,  Stoats-Eisenbabnen,  Karlsruhe. 

Coast  CommnnioaUon. — At  the  last  meeting  of  the 
Leith  Chamber  of  Commerce  a  letter  was  read  from  Mr. 
Sandford  Fleming,  London,  a  delegate  of  the  Board  of 
Trade  of  Ottawa,  regarding  a  proposed  enquiry  and  report 
on  the  best  means  of  promoting  direct  telegraphic  com- 
munication throughout  the  British  Empire. 

Trowbridge. — At  Trowbridge,  where  the  Sanitary 
Authority  wish  to  keep  the  powers  in  their  hand,  iSx. 
Chapman  has  recently  explained  that  they  did  not  wish  to 
adopt  a  dog-in-the-manger  policy.  If  a  company  made 
proposals  they  were  willing  to  consider  them.  Mr.  Haden 
aaid  he  had  suggested  premises  at  Cradle  Bridge  as  suit- 
able, but  the  question  is  left  to  the  inhabitants  to  decide. 

An  Zleotrio  Canoe. — An  electric  canoe  has  been  con- 
structed by  Messrs.  Woodhouseand  Bawson,who  have  named 
it  the  "  Flash."  The  canoe  is  18ft  long  by  3ft.  9in.  beam, 
with  a  draught  of  about  1ft,  and  will  carry  four  persons. 
She  is  built  of  mahogany,  and  ia  fitted  with  a  ^h.p.  motor, 
enei^sed  by  Epstein  accumulators.  At  the  trial  which 
took  place  recently,  the  "  Flash  "  attained  a  mean  speed  of 
over  aix  miles  an  hour. 

Bteam  Tnoht. — The  magnificent  yacht  "ftoxaiia," 
belonging  to  Mr.  Singer,  is  now  at  Tenby.  The  "  Rozana" 
is  the  largest  yacht  in  the  United  Kingdom.  She  was 
formerly  owned  by  the  Prince  of  Luxemboui^,  and  is 
lighted  throughout  by  electricity.  At  present  she  is 
anchored  close  to  the  Castle-hill,  and  is  a  beautiful  specimen 
of  marine  architecture.  The  projector  light  has  caused 
much  interest  in  the  town. 

Alicante. — An  interesting  inatallation  has  just  been 
started  at  Alicante,  in  Spain,  by  Messrs.  Siemens  and 
Halske,  of  Berlin.  Three  Otto  gas  enginea,  made  by 
Dentz,  of  Cologne,  driven  by  Dowaon  gas,  are  used  to  run 
the  dynamos,  which  are  of  ^e  usual  Siemens  continuous- 
current  type.  This  is  the  first  central  station,  as  far  as  we 
are  awara,  which  is  run  by  Dowson  gas.  The  station  is 
only  small,  but  is  none  the  less  important. 

Bine  Klectricdty. — Some  time-  ago  a  certain  Count 
Mattel,  of  Italy,  brought  out  a  system  of  cure-all  by  means 
of  phials  of  "  red  and  blue  electricities."  He  managed  to 
get  a  large  amount  of  approval,  and  to  impose  on  a  number 
of  earnest  men,  but  a  strict  investigation  by  a  medical 
committee  showed  the  result,  as  expected,  to  be  a  complete 
failure.  It  would  be  a  very  good  thing  if  a  little  of  the 
same  kind  of  publicity  could  be  given  to  the  electropathic 
belU. 

Arcdng  on  Swit^boards. — A  jet  of  live  steam  is 
the  latest  addition  to  switchboard  apparatus.  In  <Lcn.x&;nM. 
where  the  danger  ot  »  basti-wA  Vwim  \ii^\.TOMt»  «sewKa, 
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tba  Mghtoinfr  smrter  it  a  tmiaH,  and  itid«ed  Decenary 
■djanct,  bat  tba  Sidi  •oawtinw  mutm  an  we  to  be  fomed 
by  the  djDUBo  cnrrent  followiog  tfae  rtucbarge.  To  tarn 
on  Ure  ■t«uD  ia  foaod  the  bMt  wxy  to  put  out  tbe  arc. 
The  UM  of  a  xinc  alloy,  aa  racentJy  atiggertod,  for  ihc 
contacte  vould,  hoverer,  probably  be  more  pnctkal. 

Lelth.— Tbe  new  co-operativs  floor  nilU  at  Leitb,  wben 
comjileted,  will  be  capable  of  an  output  of  about  4,000 
H«ki  of  floor  per  week,  ami  tbe  wareboiue  will  bold  about 
40,000  aa^  of  Honr.  Tbo  machinery,  wbicb  U  to  be  of 
the  newest  deacripttoR,  b  to  be  provided  by  Mr.  Simon, 
Hauebaater.  Tbe  twildingi  will  be  lighted  throaghout  by 
Um  •leetric  lif^t.  I.a«t  Saturday  afternoon  about  lA.OOO 
peisoaa  aaeetnbled  ac  Leitli  Links  and  took  part  in  a  pio- 
CMaioa  In  boiwur  oi  tbo  laying  of  tbe  mcntorial-atono. 

Hysteresis. — An  abatract  in  tbe  jMrruU  of  tbe  Inatitn- 
Uon  mantiooa  tome  inteieating  eniwrimeiite  by  W.  Knnz 
on  the  eflect  of  temperature  on  by*tcre*i«.  With  erinal 
naximnm  induction  tbe  bystereais  loss  dis-.inclly  dimintsbea 
with  increaae  of  tempentura.  In  a  pttce  of  aofl  iron  the 
loaa  per  cubic  centimetre  waa  23,490  ai^  when  cold, 
19,180  trga  at  STOdeR.  C.  (dull  red),  and  21,640  when  coM 
nffin.  Steel  abowed  a  diminution  of  byaterosis  of  about 
SO  per  cent,  wben  raised  U>  lOOdef;.  The  mathoda  of 
BMsntmeot  are  not  fpven. 

The  "Ualqae"  Swlteb.— We  note  that  Mr.  A.  P. 
Lun'ltierg  >•  now  pfcjutred  to  grant  liccnuv  for  the  manii. 
(actiire,  on  royally,  of  hi*  lateNt  |iateiit  •witcbea— the 
"Uniijua" — both  in  England  and  moat  of  the  )>nnei]nl 
foreign  eoDOtriet,  and  we  understand  tbe  torms  ure  very 
favotuable  to  r«aponaible  finn*.  Vie  are  pleased  to  learn 
Uwt  the  "Uni<|ue"  awitcbea  are  rapidly  coming  into 
favour,  and  hare  alreatly  been  uVcn  up  by  two  firms  on 
royalty,  In  case*  where  we  have  aeen  them  used  they 
bare  given  mueb  sattB(act4on. 

Berlin  Eleetrlo  Railway. — The  inroposal  for  the 
electric  ondergroand  railway  in  Berlin  in  making  progress. 
The  line  ia  to  be  equipped  by  the  Allgemuine  Company, 
and  will  be  30  miles  long.  There  will  be  two  generating 
stations  connected  togctbor  by  mAina,  and  using  600  volla. 
There  will  Iw  48  trains,  each  with  lhrc«  carriages,  running 
at  one  time,  the  fare  for  any  distance  bein;;  10  pfennig 
(IJd.).  Tbe  trains  will  run  on  a  three  minutes'  Hjrvice. 
Tbe  suoeesa  of  the  London  Una  ia  res|H>n*ibIe  for  the  pro- 
jtosod  introduction  of  tbe  system  into  Berlin. 

^—^  Mansion  Ugbtlnf. — NewboUl  Revc),  the  country 
^B  ««at  of  Mr.  IL  K.  Wood,  is  to  he  electrically  lighted  with 
abont  r>O0i»can4lMcenl  lam|»,dislnl>ut«(l  between  the  house, 
atal>l«»,  swimminK-lmth,  gyuiufliuiu,  and  racket  court. 
The  inatallation  is  being  arranged  by  Mr,  A.  A.  0.  Swinton, 
and  the  t*lant,  which  will  comprise  two  Oorniah  boilora, 
two  Parsona  steam  turbines  and  dynamos,  an<l  a  large 
battery  of  "D.  P."  accumulatorn,  will  be  similar  to  that 
reeently  completed  by  Mr.  Swinion  for  liord  Durh^im  ut 
Lambton  Castle,  ai»d  to  that  at  |>res«nt  Ixiiiig  laid  down  by 
him  for  Mr,  Clayton,  M.P.,  at  Chester. 

CoatbrldK*. — Edinburgh  waits,  Ixit  Coatbridge,  if  not 
following  Glasgow  and  Aberdeen  (wbo  have  their  own 
lastoUstiona),  at  least  expects  the  electric  light  before  long. 
TIm  aastar  of  works  has  reported  that  the  Scottish  Ifouse- 
to-Rotue  Electric  Lighting  Company  had  uken  off  a  feu 
<m  Ibe  Dundyvan  EeUte  for  the  |>iir[>ose  of  erecting  works 
for  supplying  electric  lighting  in  the  tnirgh.  An  applica- 
tion was  tnade  by  tbe  company  for  pcnniMion  to  open  the 
streets  for  Ibe  |)urpo«eof  laying  the  mun  wires,  but  the 
Conncil  decided  to  ask  for  a  plan  of  the  stroota  tboy  wished 
to  open  up  before  further  considering  the  mat*^r, 
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CoTMBtiT.— A  (|tuiterly  meeting  of  tbe  Coventry  CHy 
Cmincil  was  held  on  Ttiesdiy,  tbe  mayor  (Mr.  Singer) 
presiding.  A  report  from  tba  Electric  Lighting  Cosi- 
mittee,  ad joumed  from  Februaiy,  was  brought  upforluithw 
consideration,  accompanied  by  laUere  froo  Mr.  A.  Brnmley 
Holmes,  electrical  engineer,  Liveqiool.  Tbe  ex-may cr 
(Alderman  C.  J.  Hill)  mored  that  it  be  referre*)  bock  to 
tfae  committee,  with  instructioBB  to  take  Mr.  HolneA 
letters  into  consideration,  and  reeommeiHl  to  the 
any  scheroe  for  the  electric  lighting  of  Coventry. 
Fowler  seconded  the  motion,  which  waa  a(lopt«d. 

Waterford.— The  electric  lighting  scheme  forWi 
is  lost,  and  the  gai  com|iuiy  gain  the  day.  The  gu  eon- 
pany  sent  in  an  offer  to  light  the  city  with  bunps  eoa- 
Buming  aix  cubic  foet  per  boor  at  £2.  17s.  6d.  per  lamp  h- 
a  period  of  fire  years.  FVirther,  they  undertake  not  to  appl; 
for  a  provisional  order  for  electric  light  except  in  cais 
some  other  cora|iany  so  doing,  >ben  it  might  be  wurib 
while  to  protect  their  powers.  Tbo  cloctric  tight  eoM' 
pany's  offer  was  £'2'2  per  arc  Ump  a  ye.sr,  the  suss  u 
before.  After  an  uproarious  meeting  the  resolatioa  *a« 
carriod,  by  twelve  to  aix,  that  the  gas  company's  o&r  be 
accepted  aa  final. 

National  Pbyslcal  Laboratories. — EntattaFnt 

Oliver  Lo-lgc  im^otol  tho  tiihjcct  it  tbo  BritiBk  Asncnliaa 
last  year,  the  piupusal  for  the  eotablishmeslol  anatioMl 
physical  laboratory  baa  been  looming  before  va.  Dr.  fcitkut 
G.  Wcbater,  in  an  article  reproduced  in  the  EMrital  fTiM 
of  August  T),  takes  up  the  matter  from  the  American  stand 
point,  and   urges  the  need  for  »uch   an  iostiUltion  in  that 
country.    His  proposals  will  he  ruuil  with  interest  by  these 
who  are  preasing  tbe  question  forward.     A  coaiidanUs 
jmrt  of  the  nrticio  consists   in  an  account  of  tbe  Gemsa 
Keichaanatalt  eatablisbed  under  tbe  aoperintendenee  of  th> 
veteran  sarant,  Prof.  Hermann  von  Helmbolta. 

Testing  Instrttmente,— Aj^ioralua  for   testing 

for  experimeiil  is  likely  lo  bo  more  and  more  in 
both  for  installation  work  and  [inrate  tue,  now  tbat  riw- 
tricity  is  studied  aa  a  "  subject ''  in  all  good  scboola  Ui. 
H.  W.  Paul,  of  Hatton-gardcn,  is  nuking  quite  a  oamtltr 
himself  in  the  depurlment  iiMlicated.  He  baa  read  isvinl 
good  jupen*  licfore  the  Physical  Soeiety.  baa  pmJsirf 
several  ingenious  instruments  of  his  own,  and  malua  thMS 
of  Prof,  Ayrton  and  other*.  Mr.  Paul's  inatnunsnta  ^ 
become  well  known,  and  to  help  this  result  be  has  iMSli 
recently  n  nc.ttly-printod  catalogue  embodying  many  gtti 
types.  The  special  set  of  apparatus  for  Prof.  Ayrtse^ 
"  Practical  Electricity  "  is  a  good  idea  and  vortb  siinf*'" 
by  technical  schools. 

Tarmoath.  —  The  Yarmouth  Town  Council  hssi 
decided  to  a«k  Mr.  Preeco  to  report  upon  tfae  tenalen  thi? 
have  received  for  a  central  electric  iuatallatian.  Th* 
tenders,  from  six  different  Anna,  haTS  been  opsnsil,sai 
vury  from  between  £r>,000  and  £6,000  up  to  £iS,<XA 
This  variation  is  no  donbt  due  to  the  fact  tbat  no  aeiasl 
spocificiition  waa  issued,  but  each  firm  was  latt  to  iVSP* 
and  send  in  their  own  plana.  The  smaller  schemes  oahsdj 
a  small  plant  at  low  ooit,  while  tbe  hrgpr  aebemea  smMt 
a  full  project  for  lighting.  The  surveyor  will  gstooltf 
analysis  of  the  tentlcrs,  and  Mr.  Preaee's  advice  wtU  ks 
taken,  aa  we  have  said,  upon  tbe  general  bearings  ol  A* 
scheme.  Tbe  thorough  way  in  which  this  was  duet  >* 
Worcester  will  lead  the  Yarmouth  Coancit  to  feel  (hi*' 
selves  in  very  safe  handa. 

Installation  Effloienoy. — Careful  ex|wrinsau  H** 

been  carricl  oui,  with  the  vlcctric  {>Unt  at  tbe  rti^iiilssil 
railway  station  by  tbe  French  Edison  Company  tb 
boilers  are  two  of  Weyher  and  lUcheraotMl'a,  engines  sb» 
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•pMd  (85  rarolutiona),  35  b.p.  to  60  b.p.,  by  ume  m&kera, 
dririDg  Ediioii  djnamos,  115  volts  and  240  amperes  at  950 
molutioDS.  The  Umps  comprise  30  arcs  of  6  to  12 
ampsrea,  and  95  incandeecents  of  10  c.p.  and  16  cp.  The 
two  extreme  arcs  are  three-quarterB  mile  apart  The  test 
with  all  lamps  and  an  added  resistance  gave  a  total  of 
M,400  watts  absorbed.  The  output  was  460  watthoiirs 
per  kilograame  of  coal,  or  209  watt-hours  per  pound,  equal 
practically  to  61b.  of  coal  per  supply  unit.  This  was  30 
per  cent,  better  than  specification,  and  is  a  result  that  may 
be  r^arded  as  very  satisfactory. 

OoUiarwBIarr  Telephone.— We  drew  attention  some 
time  Hgfi  to  the  Collier  audible  telephone,  which  apparently 
I^oiiUHid  to  be  ati  improvoment  over  ordinary  forms.  This 
telephone  has  been  improved,  and  is  now  being  manufac- 
tured, works  having  been  fitted  up  with  suitable  plant  and 
machinery.  A  company  has  recently  been  formed,  with  a 
capital  of  XIOO.OOO,  with  offices  at  the  works,  Derby-ati  eet. 
Oxford-road,  Manchester,  to  carry  out  the  iiatents.  Orders 
have  already  been  received  from  tbe  General  Post  Office, 
Ae  Canadian  and  Indian  Telegraph  Deiiartments,  the 
Great  Northern  Eailway,  the  General  Electric  Company, 
and  the  Corporation  of  Bradford,  and  important  nogotia- 
tiona  for  the  supply  of  instruments  have  been  opened  with 
other  English  railway  companies.  These  orders  and  nego- 
tntiona  are  the  results  of  successful  trials  of  the  instru- 
manta. 

Tlre-jUami  Box. — What  shall  be  the  solution  to  the 
"false  alarm"  problem  of  the  Metropolitan  Fire  Brigade  1 
We  can  hardly  think  that  tbe  man  in  tho  street  who  sees  a 
fire  will  enter  a  chamber  like  unto  the  torture-maiden  and 
consent  to  be  left  locked  in  until  the  policeman  or  fireman 
eome  to  his  rescue  and  let  him  out  Nevertheless,  such  is 
the  bold  and  ingenious  idea  embodied  in  the  combination 
■treet  alarm  station  now  on  view  at  tbe  Fireman's  Exhibi- 
tion. No  rignal  can  be  given  until  tbe  door  is  shut,  and 
then  it  is  locked  upon  the  alarmist,  whose  only  consolation 
is  that  he  can  telephone  at  his  ease  to  all  tbe  fire  stations 
in  London.  What  a  fate  if  the  fire  were  to  spread  and 
neat  him  alive  in  the  alarm  station !  We  prefer  the  French 
method  of  telephones  in  a  box.  Persons  giving  false 
alarms  will  ring  a  bell,  but  would  hardly  be  so  likely  to 
aend  a  deliberate  telephone  message. 

■leotlio  Ught  In  Italy, — Now  that  Rome  is  about  to 
ntiliae  the  cascades  of  Tivoli  for  the  purpose  of  obtaining 
the  electric  light,  it  is  surely  time,  remarks  the  Jkiilt/ 
On^ie,  that  the  great  cities  of  England  wore  bestirring 
themselves  if  they  do  not  wish  to  be  left  altogether 
behind  in  the  race  to  secure  the  advantages  of  elec- 
tricity. The  Englishman  who  enters  Italy  with  tbe 
fixed  persuasion  that  bis  own  country  must  necessarily 
be  fMT  ahead  of  Italy,  as  regards  electric  lighting, 
is  astonished,  if  he  enters  Italy  by  tbe  Riviera,  to 
find  that  Qenoa  has  its  streets  almost  wholly  lighted 
hf  electricity.  He  moves  on  to  Florence,  and  if  he  is 
set  down  bj  night  at  the  railway  station  he  sees  no 
gas  lamps  anywhere  as  be  drives  to  his  hotel — only  the 
electric  light.  He  visits  Venice,  and  there  ho  finds  the 
Square  of  St  Mark's  lighted  by  electricity  in  a  way  in 
wbich  no  public  space  in  London  is  lighted.  Even  at  Rome 
itaelf  the  electric  light  is  already  in  the  streets  in  the 
neighbouihood  of  the  railway  station.  We  may  do  it 
better  than  they  in  Italy,  perhaps,  when  we  really  set 
about  it,  but  we  cannot  now  be  first. 

Oowrt  OommnnioatloB. — The  Itoyal  Commission  to 
oiqnjre  into  the  means  of  communication  between  ligbt- 
abjps  and  the  shore  have  visited  Liverjiool  this  week  on  a 
tour  of  inspection.    The  Commissioners,  accompanied  by 


the  cbairman  of  the  Mersey  Harbour  Board,  tbe  marine 
surveyor,  and  other  port  officials,  mode  a  tiip  down  the 
Channel  inspecting  the  Crosby,  Formby,  and  north- 
west ligbtshipe,  with  a  view  of  ascertaining  the  beat 
and  moat  effective  means  of  establishing  a  bystem  of 
communication  between  these  vessels  and  the  lifeboat 
stations  ashore,  in  order  to  secure  the  readiest  assistance 
for  vessels  in  danger  and  to  promote  tbe  saving  of  life. 
Tho  Commissioners  will  inspect  tbe  lighthouses  off  Liver- 
pool, and  thence  proceed  to  Kingstown  vid  Holyhead,  to 
bold  a  conference  with  tbe  Irish  Light  Commissioners, 
After  visiting  the  light  stations  on  the  east  coast  of 
Ireland  they  will  go  to  Milford  Haven,  and  visit  the  light- 
houees  on  tbe  South  Wales  coast  and  the  south  side  of  the 
Bristol  Channel,  voyaging  thence  round  the  Scilly  Isles, 
along  the  south  coast  of  England  to  the  Thames,  and 
northwards  to  Edinburgh,  to  hold  a  conference  with  the 
Northern  Lighthouses  Commissioners. 

Bamsley. — We  trust  the  Electric  Lighting  Committee 
at  Bamsley  will  not  cease  their  endeavours  to  introduce  the 
electric  light,  in  spite  of  their  recent  rebuff,  which  is  for 
the  second  time.  The  committee— who  consist  of  the 
mayor  (Alderman  Blackburn),  Alderman  Wray,  Councillors 
Haigb,  Jackson,  and  Wheelhouse — bave  considered  care- 
fully their  reiiort,  and  recommended  the  adoption  of  a  central 
electric  station  for  tbe  town,  with  Mr.  Bromley  Holmes 
as  engineer,  but  their  recommendation  was  rejected.  Mr. 
Haley  is  already  converted,  but  thinks  the  best  way  would 
be  to  leave  the  lighting  to  a  private  company,  in  spite  of 
Bradford  and  St.  Pancras.  Dr.  Halton  was  tbe  principal 
opponent  to  tbe  scheme,  on  the  score  of  expense.  The 
first  scheme  was  to  cost  £24,000,  and  this  one  £18,000, 
which  he  still  regarded  as  too  much  ;  though  his  principal 
objection  apparently  was  the  cost  of  the  lamps — 3b.  6d. — 
which  he  had  seen  would  soon  be  a  shilling  each  only. 
The  worthy  doctor  did  not  seem  to  realise  that  this  saving 
would  not  affect  the  present  question  of  plant  at  all,  though 
it  would  reduce  tbe  future  charge  for  lamps.  The  coun- 
cillors who  want  converting  are  Aldermen  Bailey,  Wood- 
cock, Marsden,  and  Pigott ;  Councillors  Taylor,  Sykes, 
Webster,  Hinchliffe,  Fountain,  Halton,  Frith,  Holden, 
Bailey,  Tyas,  Tinker,  and  England.  Electrical  engineers 
have  a  twelvemonth  to  accomplish  their  conversion. 

Windaor. — The  electric  lighting  question  at  Windsor 
is  in  a  little  bit  of  a  fix.  The  Town  Council  some  years 
ago  spent  £80  in  considering  the  matter,  and  decided  to 
support  the  application  of  the  Windsor  Electric  Lighting 
Company,  but  this  company  has  somehow  or  the  other  not 
succeeded  in  obtaining  all  the  capital  they  require.  (Why 
is  there  not  some  means  of  obtaining  a  little  more  capital, 
if  the  project  is  in  businesslike  form))  The  com- 
pany now  want  to  give  up  part  of  their  powers  and  light 
two  streets  only.  The  following  is  the  report  of  the 
Electric  Lighting  Committee  presented  at  the  lost  meeting 
by  Mr.  Dyson,  tbe  chairman :  "  Your  committee  recom- 
mend the  Town  Council  to  reply  to  the  letter  of  the 
Boarl  of  Trade  that  the  Council  bave  no  objection  to 
the  company  laying  down  their  distributing  mains  in 
the  two  streets  named  in  the  application  of  the  company, 
provided  that  tbe  Board  of  Trade  are  satisfied  that 
the  company  have  sufficient  capital  and  means  to  carry 
out  the  same,  and  to  provide  for  the  continuance  of 
tbe  supply  of  electricity  for  a  reasonable  period,  and, 
further,  that  conditions  be  imposed  compelling  the  com- 
pany to  lay  down  distributing  mains  and  supply  energy 
over  the  whole  area  of  supply  in  a  fixed  time."  Mr.  Dyson 
asked  to  be  excused  from  moving  tbe  report,  as  it  was  his 
opinion  the  lighting  should  remain  in  the  hands  of  tbe  town. 
Mr.^Soundy  then  moved  its  adoption,  saying  the  committee 


N 


lunanimotu  ezeept  for  th«  ehairmaii.  Mr.  Burl  nplunfld 
Uity  wi«faed  to  throw  tbs  oiiub  oI  seeiiiji;  the  thing  well 
done  on  the  Bourd  of  Trado,  though  tlie  town  clerk  re- 
marked tbey  bjid  power  HiemMlvea  to  tine  the  coDiimny  £5 
a  (U7  for  DOD-fnIfilmeDt  of  iho  order.  Mr.  Dyaon  aaid  ho 
was  aoxJoUB  to  avmd  another  monopoly,  mid  movod  an 
aiHDdiiient  that  the  Council  do  not  af^ee  to  the  modifica- 
tion of  the  onter  ulroiuty  f;»nto<l,  but  the  motion  to  adopt 
Iba  report  waa  carried  by  nine  vote*  to  fire. 

I  Soatbport — A  apocial  meetinj;  of  the  Soiilhport  Town 
Council  was  held  on  Ttieaday  undarthe  presidency  of  Coun- 
cillor A.  filling,  deputy  mayor,  for  tlie  purpose  of  con- 
•idoiiiig  the  rocomraeDdation  of  the  Gas  Commiltoe  with 
nffird  to  the  adoption  of  tbe  eleolric  lighting  Byatem 
by  the  Cor[H>nition.  Estimates  « ho  wing  a  proposed 
capiul  outlay  on  the  «ch«me  for  £27,060  were  tub- 
mitt«d.  Tliis  ia  to  cover  the  cost  of  buildingi  and  dls- 
tiifantion  mains  niflieient  for  G,600  16 -cp.  incandei- 
cent  lampe,  or  12,000  lam(Mi  of  10  cp.,  ami  for  the 
ffOnoratinit  plant  for  the  supply  of  1,900  IGcpL  incandce- 
oent  lanpa,  or  3,700  lamp*  of  10  cp.  The  committee 
!«oommend«d  the  adoption  of  tbeae  eatimates,  aud  that 
8a.  Ir.  l6pL  of  Uik)  behind  the  gu  work*  nt  Crowlunda 
b0  porehaaed  out  ol  the  capital  moneys  of  the  gaa 
Mtate,  of  which  land  3a.  Ir,  18[>.  bo  used  for  the  pur- 
poaea  ol  electric  li|>hting,  subject  to  tbo  approval  of  the 
Local  OoTomment  Board.  Atflermnn  Hacking,  cltairman 
ol  llie  Oaa  Committee,  moved  the  adojAion  of  the  miuutea 
ooRtaininft  those  rocommondations.  Ho  recounted  the 
circumstances  which  hiid  led  to  the  Gor[>oration  to 
decide  upon  becoming  the  electric  lighting  authority 
of  the  town,  and  to  undertake  the  work  ttaelf  in- 
stead of  letting  it  to  contractora.  He  also  explained 
that  tlie  Council  bad  already  resolved  to  adopt  the  bigh- 
teuaion  system,  and  to  place  the  installation  on  a  site 
adjoining  the  gas  works  at  Crowlaods.  Tbo  scbeme  they 
now  reeommendfld  ombmcod  two  service*,  ono  for  the 
supply  of  eleetrtoity  to  the  residential  district  having 
Hcskelh  Park  as  its  centre,  and  the  other  to  the  buoiness 
section  of  the  town.  The  energy  generated  by  the 
pbnt  at  the  Crowlands  station  would  be  dialribiited  at 
3,000  volts,  but  this  would  bo  reiiucod  at  the  t rati n forming 
stations  to  100  volte.  CounciKor  Travis  secondetl  the 
motion,  ami  othei  nicm))eni  having  spoken  in  general  com- 
mendation of  the  scheme,  the  minutes  embodying  the  com- 
mitieu's  locoramundations  were  unanimously  ngrood  to. 

FroBCOt. — The  electric  lighting  ({uestion  ii  occupying 
the  minds  of  the  people  of  Crescot  very  fully  at  the 
present  moment.  The  British  Insulated  Wire  Company,  of 
that  town  (of  which  ^Ir.  C.  H.  Yeaman  is  engineer),  has 
nade  an  olTer  to  provide  an  installation  and  light  the  town 
by  electricity.  Their  firat  estimate  not  being  considered  ac- 
eSfitable,  the  company  have  now  made  a  second  amended  and 
fuller  olTor.  Preicot,  they  said,  was  favourably  situatod  for  a 
oentral  aution,  and  ibey  offer  to  provide  a  mixed  installa- 
tion ol  13  arc  lamps  of  3,000  cp.  and  70  incandescent 
lamps  of  13  cp.  actual  each  for  the  sum  of  £S50  a  year 
tor  a  five  ysara'  contract  The  arcs  would  bo  kept  alight 
till  midnight,  50  of  the  incandeecenta  until  the  usual  hour, 
and  thi<  other  30  until  the  daylight  came  on  the  scene. 
Tbey  also  asked  for  ^^  i>er  cent  on  £iO0  for  lamps  and 
fitting!.  Tlie  Board  held  a  long  sitUng  to  discuaa  this  offer, 
■nd  both  oostof  running  and  tiocjuullc-power  of  tho  Umps 
cute  in  for  explanation.  Mr.  Yeaman  waa  in  attendance, 
and  explained  that  £350  a  year  would  ouver  every  thing  for 
live  years,  Ixit  had  no  reference  to  tho  item  of  4j  {>or  cent, 
on  tbo  outlay  for  lamps  and  fiUiiigs.  U  the  contract 
wore  not  renewed  at  the  end  ol  the  five  yeara,  ifae  com- 
wuld  not  oonsMsr  their  plant  sufficieuUy  d«l«riont«d 


as  to  be  valueless  in  itself,  though  it  woukl  then  bo  prscti- 
oally  valueleaa  to  them,  and  a  five  years'  eontrmot  would 
tbua  not  recoup  them  lor  their  oxpMulilure.  In  considera- 
tion of  this  fact  they  asked  4^  per  cent,  on  the  £400  at 
the  end  of  the  term  if  tbo  contract  then  came  to  an  end,  but 
the  item  would  not  be  charged  at  all  if  the  Boar*]  and  the 
company  were  still  satisfied  with  each  other.  Tho  £SS0 
would  cover  "  everything  incidental  and  noeoas»ry  to  tbs 
lighting  of  the  town."  There  waa  another  item  of  4J  psr 
cent  required  elucidating,  and  Mr.  Yeaman  explained  that 
in  cojios  where  the  company  wis  aaked,  lor  iHthotie 
or  other  reasons,  to  lay  cables  underground  Agsinit 
their  ordinary  practice,  they  would  ask  the  Board  to 
pay  interest  on  tho  cost  of  such  ou  unusu&l  outlay 
Mr.  Atherton,  the  managing  director  of  tlie  con|any, 
eventually  consented  to  forego  bbose  items  of  4^  par  cwL 
Tho  gas  lighting  at  present  costs  £360  a  year,  plus  a  maa 
at  18s.  a  week — £304  a  year  for  gas — so  that  the  incmss 
will  not  be  serious.  Mr.  Yeaman  promised  to  have  tbs 
light  started  in  a  month.  An  amendment  bo  accept  tbs 
gas  company's  lender  found  no  seconder,  and  tlie raeolotioo 
to  give  the  contract  to  the  Wire  Company  wot  posseiL  The 
authorities  in  St.  Helens  are  understood  to  be  wolefaing  the 
movcmenlA  ol  Preacot. 

The  Brain  Covered-Condtitt  SysMB.— Closed- 
conduit  systems  for  electric  traction  are  slowly  srolnqf 
themselves,  and  a  new  one  ia  now  before  tb* 
and  tramway  world.  Wc  hnvc  seen  Mr.  IiiaelTt  iB| 
idea  of  the  serpentine  underground  oonUieUBakw  In 
practice,  and  a  British  Association  paper  gave  pramineoca 
to  the  scheme.  We  have  heard  little  of  it  since — tbe  tela 
phone  clauses,  perhaps,  were  too  hard.  Mr.  Wjnn  had  bk 
contact-boxes  under  every  length,  and  bis  system  is  pn- 
mised  on  a  laige  scale  shortly.  Kir.  Gordon,  with  tbe  aasH 
idea  reduced  to  a  box  every  hundred  yards,  woe  takoft; 
by  Messrs.  Nterryweuther,  who,  however,  bxrt  not 
come  to  tbe  stage  of  putting  it  down,  Tbe  only  conddl 
system  at  all  a  success  as  yet  is  that  at  Budapest,  but  tbsi 
is  an  o{)en  slot  conduit.  Now,  Hr.  C.  T.  B.  Brain,  of  B«ir» 
buildinga,  South  John-atreet,  Lirerpool,  brings  lorword  so 
entirely  diH'crcnt  and  most  bold  scheme,  described  in  ba 
pamphlet  now  before  us,  in  which  tbere  is  a  combinadOD 
of  closed  and  open  conduits.  lie  baa  a  smAU  epai 
conduit  in  which  the  conductor  is  laid,  oontaot  ha^ 
made  by  a  trolley  wheel  from  tho  car.  But  the  wbots  dW 
ia  covered  in  with  a  thick  band  of  flexible  metal,  whhl 
efTectuully  closes  the  slot  and  te  capable  of  bearing  cbt 
weight  of  many  tons.  The  car  in  peasing  raises  tbs 
flexible  cover,  making  contact,  of  course,  bolow,  and  Uj« 
the  cover  again  lightly  behind  it,  rolling  it  down  ^ 
a  projecting  roller,  Hero  is  yoor  solution — and  an 
ingenious  idea  it  is.  Further,  Mr.  Brain  appears  tobsvt 
tried  bis  system  tborougfaly  and  practically  diuini;  tlie  psM 
year — in  rain,  hail,  and  shine.  Water  and  dirt  caniMt  fft 
in,  and  no  one  can  raise  tbe  lid  wiihom  extreme  timbtt. 
The  ice  cannot  resist  the  shearing  force  of  the  rising  oovsr, 
even  in  a  hard  frost,  But  most  important  of  nil,  if  it  ■ 
necessary  to  inspect  the  conduit,  all  thai  is  needed  is 
to  turn  a  screw  on  the  car  contact  and  send  tbs  ar 
along  and  tbe  whole  cover  is  lifted  and  depoaMl 
on  the  roadway  at  tbe  aide.  Repairs  and  inapeetiaa 
mode,  tbe  car  i«  run  back  and  tho  cover  eattles  Ian 
place.  lEeatly  it  seems  an  admirable  idea,  and  it  ealj 
practical  in  working  we  may  bare  here  tbe  undet^gmtsd 
conduit  problem  solved.  All  kinds  of  tum-oots  and 
switches  have  been,  we  are  told,  conatracted  and  wockal 
and  the  system  is  stated  to  give  every  labisiactKin  un  lb* 
ex|>urim«nt«l  line.  The  cost  of  iiiatalliag  ia  somIL  AB 
that  is  needed  ia  to  see  it  in  action  on  aaiBM  oeale  sal 
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■abmittflcl  to  tha  testa  of  practical  men.  Mr.  Brain  claima 
hit  inTflnUon  u  the  outcome  of  aaven  yean'  experience  on 
Biftckpool  electric  railiray  and  elsewhere. 

Tarlajr  TeattmoniaL— The  committee  who  bare  the 
pnpoaed  Varley  teitimomal  in  hand  have  issued  a  state- 
Bent,  in  which  the  life-long  labours  in  electrical  research 
of  Mr.  S.  A.  Varley  are  set  forth.  The  following  is  a  brief 
ftbrtracL  Bnra  in  1832,  be  commenced  the  study  of 
dieiniatiy  at  the  age  of  14,  and  in  1849  experimented  with 
bnndreds  of  cells  constructed  with  his  own  hand.  In 
1663  he  entered  the  service  of  the  Electric  Telegraph  Com- 
[MUif,  and  was  in  1854  appointed  to  the  charge  of  tele- 
graphsin  Liverpool.  He  constructed  an  electric  chronograph, 
and  in  the  spring  of  1855  took  charge  in  the  Crimea  of 
the  first  field-telegrapha  used  in  war.  In  1858  he 
wrote  "  On  the  Electrical  Qualificationa  requisite  of  Long 
BobuMriae  Cables,"  and  his  opinions  were  endorsed  by 
Aimday.  In  1866  Mr.  Varley  discovered  for  himself  the 
reMtion  or  self-exciting  principle  of  dynamos,  and  at  that 
Mrly  date  constructed  his  ^rst  machine  of  the  pure 
djnamo  type,  now  in  South  Kensington  Museum.  It 
was  awarded  a  gold  medal  at  the  Inventions  Exbibi- 
tioii.  ^B  controversy  which  subsequently  arose  on 
this  iuTflntion  may  be  held  to  have  been  fitly  summed 
l^l^  the  late  Robert  Sabine,  C.E.  (eon-in  law  of  Sir  Chas. 
Wbeatatone),  in  the  following  words  :  "  Prof.  Wbeatstone 
njs  he  was  the  first  to  complete  and  try  the  reaction 
machtRa.  Mr.  S.  A.  Varley  was  the  first  to  put  the 
machine  officially  on  record  in  a  provisional  specifi- 
cation, dated  December  24th,  IKGG,  which  was,  how- 
aw,  not  published  until  July,  1867.  Dr.  Werner 
ffiamana  was  the  first  to  call  public  attention  to  the 
aaehine  in  a  paper  read  before  the  Berlin  Academy 
OD  the  17th  January,  1867 "  (see  Engincnng,  Novem- 
ber, 1877).  In  1866  he  introduced  needle  telegraph 
instraments  wi^  soft-iron  induced  magnetic  needles, 
which  have  superseded  the  old  form.  In  1875  he  became 
UDBtant  manager  at  the  works  of  the  British  Telegraph 
Hannfactory,  where  the  first  Gramme  machines  con- 
itnietad  in  England  were  made.  There  is  scarcely 
•  donbt  that  Mr.  Varley 'a  investigation  a  at  this 
period  led  to  the  invention  of  compound  winding.  Mr. 
Varley's  magnum  opva  ia  the  important  part  which  he 
took  in  the  invention  and  perfecting  of  the  dynamo, 
pariiapa  tbo  most  striking  invention  of  the  century,  and 
npon  this  his  fame  as  a  patient,  conscientious,  and  oarneat 
scientific  investigator  of  the  Faraday  school  will  permanently 
rest.  His  researches  were  undertaken  in  the  true  spirit  of 
•dance,  and  no  thought  of  self-emulument  has  ever  caused 
him  to  deviate  from  the  i>ath  which  he  has  pursued 
throughout  an  eventful,  although  eminently  simple  and 
blameless,  life — a  life  in  which  self-denial  and  self-sacrifica 
have  no  small  share.  Like  many  men  of  genius,  he  was  far 
ahead  of  the  times  and  has  lived  to  see  others  reap  the  benefit 
<rf  bis  great  discoveries.  His  nervous  and  retiring  disposition 
haa  for  years  kept  him  from  the  busy  haunts  of  men,  and 
to  the  younger  generation  of  electrici.ins  he  exists  only  in 
name— a  name,  however,  that  will  live  as  long  as  the  dynamo 
is  emfKloyed  in  the  service  of  man.  Subscriptions  to  the 
taatimonial  will  be  gladly  received  by  the  hon.  treasurer, 
Ur.  A.  Stroh,  98,  Haverstock-hill.  Mr.  R.  K  Crompton  is 
seeretary,  and  the  committee,  commencing  with  the  name 
td  Lord  Kelvin,  includes  nearly  all  the  most  prominent 
British  aleetrical  engineers  of  taday. 

TkniitOB. — At  the  quarterly  meeting  of  the  Taunton 
Town  Coancil  hut  week,  the  Electric  Lighting  Committee 
raeommanded  that  in  case  they  purchase  the  electric  com- 
pany'a  andertaldag  the  Council  shall  repay  the  cost  of 
neten  and  transformers  to  customers.     They  also  recom- 


mended that  the  company  be  asked  to  lay  the  muns  for  the 
proposed  extension,  the  Council  to  pay  the  amount 
expended  thereon.  The  Mayor  moved  the  adoption  of  the 
report.  He  said  it  was  quite  understood  that  the  trans- 
formers and  meters — provided  the  negotiations  were  com- 
pleted— would  ultimately  become  the  property  of  the 
Corporation,  and  in  order  to  provide  against  any  loss  of 
time  to  persons  wishing  to  take  in  the  light,  the  Cor- 
poratioa  should  make  the  offer  to  take  over  the  articles 
mentioned  at  cost  price.  The  town  clerk  then  read  a 
letter  from  the  electric  Ught  company,  stating  Uut  the 
directors  had  {lassed  a  resolution  to  the  effect  that  they 
would  find  the  wire  to  aupply  the  private  lighting  in 
the  Staplegrove-road  extenaion  if  the  Council  would 
excavate  the  trench  and  lay  the  public  lighting  wire. 
Mr.  Meyler  alao  read  the  following  report  which  he  had 
drawn  up  respecting  the  legal  position  of  the  Council  on 
the  matter  :  "  I  think  it  is  advisable  that  the  members  of 
the  Corporation  should  know  how  matters  atand  aa  regards 
their  powers  of  treating  with  the  Electric  Lighting  Com- 
mittee for  an  extenaion  of  the  lighting.  The  existing  con- 
tract with  the  company  provides  that  all  posts  and  out-posts 
for  lam|>B  and  wires  be  supplied  by  the  Council,  and  it  further 
states  that  all  such  alterations  as  may  be  required  by  the 
Council  for  their  own  convenience  shall  be  made  by  and  at 
the  expense  of  the  Council.  At  an  interview  with  some  of 
the  directors  of  the  company  with  the  committee  on  the 
30th  May  it  was  suggested  that  there  should  be  an  extension 
of  the  lighting,  and  that  the  Corporation  bhoutd  supply 
posts  and  lamps  for  auch  purpose ;  but  at  that  time  over- 
he:id  wires  were  contemplated.  On  the  26th  day  of  July, 
the  Council  resolved  to  extend  the  lighting  by  placing 
seven  new  lamps  in  the  positions  then  mentioned.  A 
question  has  arisen  whether  the  Council  have  power  to  lay 
nndergi'ound  wiree  for  the  purpoae  of  such  lighting.  I 
think  they  have.  The  contract  provides  that  alterations 
(which  includes  auch  additions  aa  these)  shall  be  carried  out 
at  the  ox[>ense  of  the  Council.  I  underatand  that  these 
wires  cannot  be  utilised  for  private  lighting,  if,  therefore 
the  com])any  wish  to  lay  wires  or  mains  for  private 
lighting,  the  Corporation  might  fairly  ask  for  a  reduction 
in  the  charge  per  lamp  for  the  now  lamps,  aa  the  cost  of 
the  outlay  connected  therewith  falls  on  tfaem.  The 
payments  in  respect  of  these  new  lamps  must  fall,  in  the 
first  instance,  on  the  general  district  rate.  The  Local  Govern- 
ment Board  may  or  may  not  include  these  payments  in  the 
loan,  but  I  have  never  known  them  refuse  to  include 
amounts  projierly  exgieiided  before  the  application  has 
been  made  to  them.  It  would  have  been  better  if  all 
questions  aa  to  extensions  could  have  been  allowed  to 
remain  over  until  the  purchase  is  completed,  but  if  the 
majority  of  the  Council  think  that  there  are  circumstances 
which  render  it  adviisable  to  extend  the  existing  lighting 
there  is  no  legal  difficulty  in  their  doing  so.  I  have  received 
the  draft  contract  from  Messrs.  Kite  and  Broomhead, 
and  have,  at  their  suggestion,  agreed  that  it  shall  be 
settled  between  both  parties  by  counsel,  and  we  can,  I 
have  no  doubt,  agree  iii>on  some  gentleman  who  is  an  expert 
in  this  special  branch  of  the  law."  Alderman  van  Trump 
seconded  the  Mayor's  motion.  Alderman  Spiller  said  the 
electrical  firms  in  the  town  should  have  an  opportunity  of 
tendering  for  materials  if  it  could  be  done.  Councillor 
Sibley  said  that  the  cable  proposed  had  been  a  great  success 
at  Exeter.  The  surveyor  mentioned  that  the  cost  of  the 
Staplegrove-road  extension  would  be  £69.  17b.  6d.  for  the 
cables  and  laying,  and  £141.  16s.  altogether,  with  the 
lamps,  poles,  etc.,  complete.  The  report  was  then  adopted, 
and  the  terms  of  the  company  respecting  the  laying  of  the 
new  cables  were  accepted. 
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PRACTICAL   INSTRUMENTS   FOR   THE  MEASURE- 
MENT  OF    ELECTRICITY. 

BV  J.  T,   NllULOTT  4SD  J.   T.    KWKN.   W.8C. 

VII. 

fConbtiiM  /rr/m  JM^  T4-) 

Rxfli!*TA»L'K,  amliitwd. 

Ifhathtttne'i  Bridw  aitd  IktitbiHet-Bvx  V<imlii>utt. — ^Tho 
orifpnal  (otm  ol  WbeatatoiM)'*  Dridge  iritli  long  b48elvMr<I 
fend  Biretchoil  wire  mw  fouad  nmcb  too  cuniltroiu  for  ordinary 
pncAttAl  two,  Md  tho  atretched  wire  was  «laa  likfatc  to  get 
aaoM^^.  On  tbsm  acooniit^  tliivefar«^  the  use  of  the 
U«tn  Bridge  in  now  chiefly  coafined  to  bburatory  testing 
Md  for  ediUKtional  {•ur[>Oses,  although  the  siiujilicitjr  and 
•xaetDeM  of  this  method  of  meuunng  musttuicM  wiv  too 
Apiwraat  to  alloir  tbe  {uiociple  to  bu  discarded  in  tliv 
coBstrnctJon  of  conmerdd  instrameDt*. 

Fig.  8  illuBtntes  dlsgramiMtic&lljr  tho  a)i)'lioatton  of  the 
WbeMetone's  Bridge  principle  to  th<>  niiinrroii»aDd  variwi 
fonns  of  apparatus  iDcli»led  under  the  geoenkl  title  of  Tost 
OSce  Wbeattitonn'ii  Rridges :  so  called  because  the  oompact- 
neaB  and  portability  of  tbe  arrangomeot  render  this  oUss  of 
iDStrument  |ttrttt:ularljr  suitable  for  1«sting  the  resistanooa  of 
ovcrhrnd  ami  niibmarine  telegraph  linea,  whii-'h  at  tho  tim« 
wlitin  tliix  ty|xi  of  apiiaratiui  w»s  6nt  introducot,  wtu  alnioul 

I  tho  oitly  kind  of  electrical  mciwureinent  iiutdc  out«ido  th^ 
mdls  of  «ciontili<-  laboratorteo. 


Flu.  ll.-Tli«orglk>*l  INagnoi  o*  Port  Offee  Whealahme's  Hrldgo. 

In  Pig.  6,  tli«  araia  It,  and  IL,  which  in  tlui  .Mutru  Htulgv 
wore  t»)4VMBt«d  by  the  stretdiod  wire  and  atUiwicd  by  Uie 
uovMnoDt  nf  tlte  [>oiiit  P  aUmjc  it,  h«re  oofu>i»l  of  two  ainihu' 
mU  of  fixed  Raisl«iice«.  ThoM  tuaally  comprise  tiiree 
euihi  BMb,  as  abowii,  of  10,  100;  and  1,000  (Adu  t«ai«t- 
anee  reepeaivdy,  although  in  some  uanvH,  when  greater 
accBfanr  is  deeind,  an  atttlilionat  I0,OO0-4.>hm  coil  is  added 
to  a*cb  arm ;  aiul,  again,  in  boum  oi  tho  low  elabonto 
(onM  of  the  apinrntu*  each  anu  ban  only  In-o  coils,  one 
of  10  and  anotJH-r  of  lOO  Ohmv  With  three  coils  in 
ew^  of  tbe  ann»  i>  M  and  P  N  aa  ruprvisented  in  Fig.  8, 
and    with   a   single   plug   r«inovod    from   «cfa,    the    ratio 


§ 


nuy  be  given  any  of  tbe  folh>wiag  valuea : 
"00,  10.1,  ,V«r,i^ 


(Hber  value*  may  be  given  to  this  ratio  by  varying  the 
ntuuber  of  plug*  niDovad  from  each  of  tJie  arm^  but  this 
is  seldom  doae^  owing  to  oompllcations  being  thereby 
introduted  Into  ll»a  readiun.  The  arms  PM  aud  FN  are 
HBiially  known  ai  tliv  lUltoa  of  ifae  bridge. 

K„  tlie  known  variable  rvist«noe,  which  tn  the  Metre 
ilritlgc  was  nprewited  by  a  sejMnte  Iteslttance-Box,  U  bare 
incor]'0"t*<d  >n  and  forms  the  princi|>al  jiarl  of  tbe  ooabined 
ai^Muatus  itself.  It  Is  reprwonled  In  ibi*  diagmiu,  Ii^g.  K,  in 
its  inoit  usual  fonu.  a  net  of  |>lng  twlstanco  ooib^  ol  which. 


however,  only  a  few  are  there  shown.      The  combinations 
tnoet  uommonty  tiaed  are  coils  of  : 

t.  2,  3.  4, 

10,  20.  30,  W, 

100,  200.  300.  400, 

1000,  -2000,  aOOO.  1000  Ohms; 

and  to  these  is  generally  added  an  "  Infinity  "  plug,  which 
resembles  all  the  others  in  outward  appeaiunco,  but  has  do 
resistance  coil  attached  undemeuth.  so  that  it  affords  a 
oooTenient  ni<»tui  of  c.-otupl«t«ly  brtuikitig  the  tiicuit  alto- 
gether by  simply  removinK  thi-  plug  from  its  socket.  Tbo 
remuial  of  any  uf  tho  othor  plugs  xiuiply  tlirowu  into  tbe 
I'ircuit  an  additional  resistance  etiuivatont  to  that  of  the  ooil 
bridging  the  gap  from  which  the  phtg  was  reraorad.  tbe 
currvnt  having  now  to  pass  throagh  that  coil  and  be  retarded 
by  ita  reiistaiK«.  instead  of  simply  paaaing  thnmgh  tbe  ptog, 
which  offered  praclicnlly  no  resistanoe  whatever  to  it. 

Another  arrau)jeni«nl  of  the  ooUs  in  It,,  sooiewhat 
similar  to  tbe  one  just  given,  is  provided  with  tbe  follow- 
ing reaiitaneea: 


1. 

3, 

2. 

5, 

10, 

n 

20, 

60, 

lOO. 

200, 

300. 

fiOO. 

1000. 

3000, 

2000, 

rmo  Ohmi, 

witli  an  "  iiiHnity  "  plug  added  as  before.  With  either  of  tl 
al)0ve  arrangements,  the  inaxiiuuni  ralne  which  can  be  (pven 
to  Itu  exoluiling  tbe  use  of  the  "  infinity "  plug,  is  the  mu 
of  all  these  renstances,  or  11,110  Ohms,  and  it  may  ba 
nude  any  exact  number  of  Ohms  leaa  than  this. 

A  third  amngement  of  reeLrtoneeo,  althongfa  more  eooao- 
inical  in  the  inattedT  of  coils  than  either  of  the  preoodiog  ohm, 
in  little  lued  owing  to  th<!  difficulty  of  rsading  off  the  total 
reaintancp  if  it  is  at  all  high.  In  this  case  the  OOiU  are 
arrangc<l  u>  tliat  their  resistances  tncroaao  in  geometrical 
progrcRtion.  oacb  being  tho  double  of  tbe  one  pteoeding  it. 
'llio  sorifis  usually  starts  nitli  a  juir  of  unit  coils  for  conveni- 
ence in  testing,  aud  ends  with  an  " infinity"  ping,  as  in  the 
two  former  eoaee.  Thus  nith  a  set  of  fourteeu  cmIs  of  1,  I, 
■2,  i,  a,  IG.  32,  64,  and  so  o«  up  to  4,0114!  Ohnu  arrwtgad  oo 
this  plan,  the  total  rteistaiioe  uf  It,  may  be  made  lo  ta£e  anj 
value  from  I  to  8,li)2  Qhaa^  Tbe  methods  of  oonatnictiBg, 
adju»ling,  calibrating,  aud  ntnodantising  these  and  otker 
forms  ol  6xed  reetstonce  coils  will  bo  conndMed  later  on. 

It  is  somettmee  dsaimble,  in  order  to  eliminate  errors  of 
iDStrumenta,  etc.,  to  hare  at  hand  a  oooveoient  means  of 
reversing  the  currant  in  the  eircuit,  and  a  metliod  of  aeoon- 
pltshbg  tbi»  isAhowndiagrauunaticallTat  K,  iDFSg.&  Heie^ 
i(  the  right'liand  contact-maker  is  depreend  so  as  to  toud 
the  oonnMrtion  beneath  it,  the  current  flowa  from  the  pceitira 
pole  ■>f  the  battery,  through  the  lefthaod  centaet-malbar, 
tliiui  )ia.it  A  an<l  R  lo  M.  where  it  divktes  itself  and  Itows 
through  the  arms  of  tbe  bridge  front  M  to  N,  then  post  C 
and  D.  and  throng  the  fIvprttMied  right-hand  contact-maker 
to  tho  negative  pole  of  the  liattery.  If  now  the  right  bosd 
uiintact-iuaker  Is  released  and  allowed  to  rotura  to  the  poutian 
slwwti  in  the  dioKntm.  and  the  kft-hand  one  is  defirMMd  in 
its  stead  so  as  to  toach  in  its  turn  the  eoDBection  minaath  it, 
Uie  current  from  tbe  jmittve  pcAt  o(  tbe  battery  will  now 
How  throu^ch  tho  righl-band  ooola««-iiifeker,  potf  1^  and  C  to 
N,  through  tbe  arms  of  the  bridge  from  N  to  M  <wUeh  ta 
tbe  i«ver*«  direction  to  tbe  former  eaee),  then  post  B  and  A. 
and  through  tbe  <lepr«med  left-hand  oontoet-mtikar  lo  tbe 
negative  piib'  of  the  battery,  thus  aydn  completing  ibe 
circuit.  Tbi»  |>rinciplc  is  embodied  more  or  kMinaeariy 
every  variety  of  reversing  key.     In  the  next  paiigra)ih  ore 

tiveo  a  few  examples  of  the  nonvrous  ruvetring  and  other 
•ya  and  ceotact-niaken  now  tn  nse  for  tbe  tialiiig  of 
revslaMoea  and  other  similar  pur]>oaee. 

Ktft  «md  CWtfd-JfeJbn-s.— Aa  a  meanB  of  ertaUitUnf 
contact  between  two  pieoea  of  wire  ao  aa  to  oonplMe  aa 
electrieal  ctrcnit  the  obrkmily  eaiiost  metbod,  that  of  aim|ily 
boldbg  tbe  two  ends  to«ethor  so  as  to  keep  ihem  lo  contact, 
is  extremely  inconrcnient  and  imraliable ;  and  a  large  annbar 
of  keys  and  contact  mokeni  have  been  devised  for  tUa  pur- 
poae.  The  forms  of  theae  vary  with  the  special  miuireamu 
for  which  they  are  conatnicted,  and  range  from  the  simple 
oontact.makor,  Fig.  0,  with  flat  brass  spring  whkh  eeUblirttw 
contact  by  being  deisramed  on  to  a  stud  and  breaks  the 
oimiil  again  on  being  releaaed.  lo  th»  HOMwbat  oomplicated 


^ 


i 
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tratMtJKmM  iliMiHlnri  bf  lh»  Twj  hw7  (aboriwi  tnSc  of 
tfce  BttuofotiL.  It  bu,  bovmr,  been  in  »  certtin  meuon 
■nuaaful,  as  inUcatiBg  tbe  ponbQiaM  of  electnc  tractkND 
on  niiwan,  aod  tbe  taxtomj  to  be  efilBcted  br  the  uie  of 
tnn  mbolar  *""—**  following  tfae  lioes  of  ttneu  at  a  loffi- 
dent  deplb  beknr  the  loiiacc  to  aroid  aewcrs  and  pipes  and 
ditiiriMneei  to  t«BC|e»ty.  Tbe  rarall  is  that  aetval  Billi 
fcaTe  been  fvonoud  dorif^  the  bat  Msiaa  ei  Pariiament 
for  the  euuauuctian  of  ■i*"'^'^  linea  in  Tarioas  direenona. 
Oneof  tfaeRKHt  npoctantof  these  is  the  pn^xwed  Greu 
Sorthern  iDd  CItr  Bailvaf  ixam  a  point  near  FlnsbniT 
Park  Station  on  the  Grant  Sarthon  BaOwaj  to  Flntbotj 
Circoa.  It  diSan  faw  the  ulhus  in  that  h  is  intended  to 
niD  the  cHinai7  pHHengH-  tnini  fram  the  nuin  line  of 
tfce  Great  Xortbera  Raihnj  to  the  bean  of  the  City  «iili- 
oat  change  at  eaniagc.  To  do  this  it  is  obvioos  that  eleecrie 
engines  M  much  greater  power  are  reqmred  than  those  at 
preaent  in  use  on  the  Cay  and  Sooth  London  Railray.  It 
B  ft»TiiiH  for  this  es^ine  that  it  tooM  fulfil  all  the  eon- 
ditioDs  whidi  this  Une  iliwiiiili.  whilst,  if  nude  od  a 
""*'*'  scale,  it  wQuld  be  mtve  economical  for  working  the 
bathe  of  the  other  Bnea  niamd  to  than  tbote  at  {xesent 
in  me. 

It  is  ptOfMsed  to  w«k  oa  a  eeatral  rsQ  dmilar  to  that 
oaed  in  the  FeU  syatoa,  and  to  arrange  the  electric  mot<»i 
Tertieally,  ao  that  the  diirinx  wheels  may  be  hcrixontaL 
The  neeeaaary  sdhwion  ■  to  be  obtained  by  means  of 
springs,  wbid  prvs  the  dririni;  wheels  against  each  side  of 
the  central  isfl.  One  grant  adTsotage  afforded  by  this 
■TTMigBweDt  is  that  it  ensbles  the  electric  motors  to  be 
kept  etmstsstlj  nmirinft  eren  when  the  engine  is  stationary, 
thm  aToading  the  ^reat  kiss  of  power  incidental  to  the 
Martii^  of  ue  eDgues  now  in  nse.  A  friction  wheel  is 
jmegyoaed  between  eadi  electric  motiir  and  its  corresponding 
driTiie  rtad  id  sodi  manns  that  they  can  all  be  thrown 
in  and  oA  «f  g«r  at  the  ptounre  of  the  driver.  The 
alcetrie  Bolea^  wfaid  are  the  most  delicate  part  of  the 
marhinw,  an  canied  on  a  platform  Bn{^MVted  by  the 
sprtl^^  and  coDSoqaently  are  not  subject  to  the  shocka 
fsnied  by  inequalities  of  the  road.  Another  advantage  of 
this  type  of  engine  is  that  it  can  be  coastmcted  of  any 
rewonsble  ue,  and  may,  therefore,  be  far  in  excess  of  the 
power  of  the  largest  steam  kicomotiTe,  which  is  limited 
by  the  djc  of  the  boiler.  The  dead-weight  also  of  tbis 
«^ina  wookl  be  considerably  leas  in  proportion  to  that  of 
the  steam  locomotiTe,  as  the  tractJTe  force  is  obtained  by 
pipping  the  central  rail  and  not  by  grarity.  It  ia  especially 
licable  to  linea  where  the  giadioDts  are  steep. 


'  and  Sooth  LondoQ  Baflway  before  trieiieJ  to^  where  the 
gndea  are  ste^  and  the  eorres  tot  sharpi,  the  carrying 
wheels  need  have  no  flanges,  and  the  stock  can  be  made  bo 
take  Terr  sharp  cotth — iTtdeed,  op  to  50fL  radios  withoot 
diScnItT.  Tbis  advantage  of  the  cennal  rail  system,  which 
is  illoitnted  by  the  model  track  exhibited,  becomes  very 
important  in  cases  where  it  is  deured  to  pass  onder  streets 
wbidi  divage  at  right  angles,  and  also  at  termini,  where  a 
bailoon-eoded  stalioo  will  do  away  with   the  necessity  for 

'  ^trnting  <^)eratioBS  <v  breaking  of  electrical  connectiooa. 


^nlic 


I  all  oenbal  raO  systems  a  difficulty  at  once  arises  as 
to  potnta  and  oossinga.  This  baa  been  overcome  by  a  novel 
form  of  switch,  which  is  illnstr^ed  by  a  working  model.  It 
B  the  patented  invention  of  Hessrs.  Pardon  and  others. 
Th«  description  is  as  follows :  The  pieces  of  rail  of  similar 
■ertioro  to  that  osed  for  the  central  rail  are  carved 
to  a  BoitaUe  form,  and  conpled  leather  by  a  special 
casting  near  each  end;  the  two  secti(»is  of  rails  are 
not  in  the  same  longitudinal  plane,  and  each  cross-piece 
is  provided  with  a  roller  wortiog  upon  a  horizonial  axis. 
At  the  centre  of  the  length  of  the  two  portions  of  rail  a 
casting  is  fixed,  which  is  conunoo  to  both,  and  is  so  formed 
that  it  rides  freely  npoo  a  vertical  pivot  which  is  fixed  to  a 
sleeper  <n-  other  suitable  part  of  the  permanent  way.  The 
two  sections  of  rail  which  thus  iana  a  kind  of  rocking 
cradle  are  free  to  move  upon  the  centre  pivot,  and  the 
rollers  at  each  end  bavel  upon  paths  of  a  s^mental  form 
when  looked  at  in  the  plan.  In  elevatioo  ^e  s^mental 
paths  are  so  formed  that  one  section  of  the  rail  can  be 
moved  into  position  with,  let  as  say,  the  main  line  track, 
bu^  when  the  rocking  cradle  is  swong  sideways  the  second 
rail,  which,  as  previously  described,  is  in  different  plane,  is 
caosed  to  rise  daring  its  swing,  and  complete  the  middle 
raO  for  the  bnuich,  or  cross-over  line.  It  most  be  under- 
stood that  owing  to  the  different  level  of  the  two  sections, 
Uie  portion  which  is  not  Id  use  at  any  given  time  lies  below 
the  horizontal  plane  pudng  throngh  the  top  of  that  whi:h 
is  in  use. 

The  engiue  is  provided  with  ordinary  Sailed  iriieels, 
as  it  is  designed  to  meet  the  case  of  a  raOway  where 
it  is  desired,  to  haul  ordinary  stock,  and  where  the  curves 
are  not  sharp;    bat  in  the  case  of  lines  like  the  CSty 


THE  DESTBOCTION  OF  LIGHTNING  PBOTECTOBS 
BT  BECEMT  KDNICIPAL  LEGISLATION.* 

BT  W.    H.    PREXCE,   F.ILS. 

The  immunity  of  private  hoases  from  beiogstruck  by  light- 
ning u  very  marked,  and  tbis  is  considered  to  be  due  to 
the  fact  that  the  lead  on  oar  roofs,  and  the  iron  stack  pipes 
that  drain  these  roofs,  connected  as  they  are  together,  form 
admirable  lightning  protectors.  Any  charge  of  atmospheric 
electricity  which  may  fall  apon  a  house  so  {wotoeted  is 
conveyed  humlessly  away  to  the  earth.  HoasehokleTa 
aie  now  required  to  remove  these  pipes  from  direct  eoo- 
nectioB  with  the  drains,  and  to  leave  an  air  space  between 
the  end  of  the  fnpe  and  the  grating  of  the  drain.  The 
result  is  that  the  electric  conduction  of  the  pipe  is  broken, 
the  stack  pipe  ceases  to  be  a  lightning  protector,  and  booses 
are  left  exposed  co  the  dangers  of  atmospheric  electricity. 

The  remedy  is  very  simple.  The  pipe  need  not  be 
entirely  cat  away  :  three-foorths  of  its  circular  sectian  may 
be  removed  for  the  distance  required  :  and  one-foarth  may 
be  left  to  a^aintain  the  old  electrical  connection,  or  if  the 
separation  has  been  effected,  then  the  stack  pipe  should  be 
connected  with  the  drain  by  a  wire  or  rod  so  as  to  restora 
a  path  tor  the  chaige  to  the  earth. 

Householders  are  also  now  compelled  to  put  up  stack 
pipes  to  veotilate  their  soil-pipes,  erecting  above  their  roofs 
a  metal  tube  forming  a  prominent  object,  exposed  to  the 
atmosf^eric  charge,  and  terminatinf;  frequently  in  an 
earthenware  pipe  on  the  first  floor.  They  are  thus  liable 
to  be  struck  by  lightning  without  offering  any  means  of 
escape.  They  should  be  connected  electrically  with  the 
earth  either  directly  or  indirectly  through  the  stack  pipes, 
which  would  then  make  them  sources  of  safety  rather  than 
of  danger. 


SDBHABINE  BELAYS. 


The  following  note  from  the  Afoniieur  tndustrvt  seems 
sufficiently  impmlant: 

M.  Willot,  inspector  of  tel^raphs,  baa  returned  to  Paris 
after  two  months  in  Algiers,  which  be  has  spent  in  ezperi- 
mentiDg  on  the  submarine  cables  between  Marseilles  and 
Algiers.  These  experiments  were  carried  oat  with  the 
object  of  increasing  the  capacity  of  transmission  and  of 
rendering  the  service  easier  by  means  of  apparatus  analogona 
to  that  used  in  overhead  wires.  The  experiments  have 
given  unhoped-for  results.  By  meins  of  a  new  system 
of  relays  invented  by  M.  Willot,  communication  can  now 
be  maiataiaed  direct  between  Algiers  and  Paris,  wiUi 
Hughes  and  Wheatstone  instruments,  as  easily  sa  with 
overhead  wires  of  the  same  length.  Hie  telegrams 
are  received  on  a  printed  strip  as  on  onfinary 
lines,  and  are  not  subject  to  the  traosformation 
now  obli^tory  on  submarine  lines  employing  the 
mirror  galvanometer.  The  teats  carried  out  by  M.  Willot 
leave  us  no  doubt  as  to  the  final  success,  and  ^giers  will, 
therefore,  be  shortly  connected  direct  to  Paris.  Telegrams, 
instead  of  taking  at  the  minimum  3|  hours  and  often  three 
or  four  boon  in  sending,  will  now  be  transmitted  in  half 
an  hour  at  most 


■toetrie  Taraa.  —  The  second  edition  of  Prof. 
Honstui's  "Dictionary  of  Electrical  Terms"  is  meeting 
with  much  snccees. 

■  Pspsc  rsMl  belace  the  Britieh  Associatioa  at  Edinbvrv^ 
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TO    CORRUnRDBirTS. 

All  BifhU  Haerved.  Seerelanes  and  Managtrt  of  (kmpama 
art  tHvited  (o  /umuA  notice  of  Mettingii,  Isaue  of  New 
Short*,  InttaOaticw,  Ctmtraets,  and  any  information 
eMMuettd  wiA  Hitdrical  En^Httriny  vhieh  mat/  be 
witirnHiig  lo  ewr  rmtbn.  Inventors  are  informed  that 
iniji  atamU  of  Ikek  inventiont  aubmitted  to  us  toiil 
num  Mr  bttt  amtideratim, 

AU  amnmiueationt  intended  for  the  BdUor  Aoidd  bt  addmsed 
0.  H.  W.  BlOOB,  1S$-10,  Salitbwy  Cowt,  fitft  Sirtit, 
London,  B.C.  Awmfmout  eommimiaifWM  viU  not  ix 
noticed. 

TO    lOVBRTIBBBB. 

j4dv«rtimmU  iHoM  U  oMratai  to  the  Puhlithtr,  ISS-HO, 
Salitbwy  Covri,  Flt<l  Strut,  B.C.,  and  should  rtach  Kim 
nel  Utter  than  noon  of  Tkundoy.  Spvoiftl  Terma  for 
a  series  can  bt  arran^  on  apptiaUuf»- 

IITUiTIONS  VACAHT"  ud  "WANT  PLAOBB"  Advertltt- 
meaU  will  be  ohu|«d  %i  THRKB  W0RD8  for  ONB  PBHBT 
vltfa  ft  HIMUIUM  obutfe  of  81XPBMCB.: 

TO    aUBtCBlBBRB, 

'Thk  EisanilOAL  Enoinkkr"  tan  be  had,  by  Order,  from 
any  Ifetmagent  in  Toon  or  Conntry,  and  at  tht  iwrMM 
Jiailway  Sfadtmu;  or  it  can,  if  preferrtd,  be  tappliii 
ivrtetfrom  On  Ofiiet,  on  the  follomnf  ttrnu.- — 

I  ■ODO*  I  DMIhi  II  MMft 

Unltwl  Klnjidan it,    K.      ...«*.    6d.      ...    13*.    Od. 

OUtM  PlMM.. 4«.  lOd.      ...    9*.  lid.      ..     18k.  tOd. 

(Pom  Free   Peynbla  in  Aintta.l 

(Atfitl,  At!  Ofim  mi  Paetat  Orden  for  Suitehftiont 
and  AdMrtismnmtt  AonU  be  made  pofMe  le 
0  H.  W.  Bioos,  I3»-10,  Salisbury  Omrl,  Fleet 
Sktit,  London^  and  be  erotied  ••  Union  Bank." 


BOUND   VOLUHBB. 

^oU  /.  iu  yrtl.  itehmet,  imw  mtmi.  «/  "Ti»  KutcTKicAi 
KMUIitaMi "  or*  Mnc  r*ady,  nod  ew>  be  bad  btntnd  in  Mm  clvtk, 
fill  leUered,  prict  St.  Sd.  Smbecrttert  Mit  ham  Iketr  uten  €0pm 
bomdfor  Mk  U.,  or  eoeen  for  blmdin^  mm  bt  vbtamud,  ynm  f*. 


STORAGE  TRACTION  FINANCE. 

Determined  efforts  are  being  made,  wo  are  glad 
to  hear,  to  put  the  accumulator  tntctioD  problem  on 
a  thoroughly  Bouiid  basis.  We  trust  those  efforts 
will  not  miss  their  aim  for  want  of  a  little  kuow- 
lodgo  nud  eutcrprtso.  Wo  oaD  look  back  to  the 
time  when  the  "box  of  energy"  came  over  from 
France  and  was  tested  by  Lord  Kelvin  (then  Sir 
William  Thomson),  the  results  of  wboM  research 
resounded  through  the  length  and  breadth  of  the 
world.  If  we  have  not  yet  achieved  all  that  was 
expected  by  journalists  from  this  discover;  by 
Ftture  of  the  pasted  cell — if  hoses  of  energy  are  not 
as  yet  delivered  around  hke  milk  to  the  door — wo  are 
getting  near  to  this  conaommatioo,  as  witness  the 
railway  reading  lamps  recently  mentioned,  which 
are  to  be  distributed  in  thousands  all  over  the 
metropolis.  In  central  station  work  no  one  can 
complain,  in  England  at  least,  that  the  storage 
battery  has  not  done  good,  honest  ser\'ice,  creditable 
alike  to  the  mannfactnrer  and  the  electrical  engioeer. 
The  storage  battery  for  lighting  has  been  a  Baooaaa. 
But  bow  is  it  with  the  storage  battery  used  for 
traction?  Where  are  oar  large  and  well-tilled  cars 
in  every  great  town  driven  by  electricity  ?  They 
ate  yot  to  come — and  the  difficulty,  hitherto  one  of 
electrical  engiuoering,  is  now  one  of  finance.  "  Will 
it  pay  to  nui  storage  cars?  "  The  answer,  "  Yos," 
is  being  pronounced  with  a  more  and  more  confident 
ring,  and  this  notwithstanding  the  costliness  of 
certain  well-known  experiments.  The  time  for 
experiments  is  done.  Away  with  them,  and  let  ns 
have  good,  largo,  straightforward  contracts,  in  which 
each  party  is  willing  to  take  their  share  of  the 
responsibility,  and  to  guarautoo  the  performance  of 
their  share  of  the  work.  The  parties  are  willing. 
"  la  thaie  any  just  cause  or  impediment  "  to  stand 
between  the  fullilmenl  of  their  wishes?  is  the 
question  to  be  asked. 

The  history  of  storage  traction  in  this  country  is 
bound  up  to  a  largo  extent  with  that  of  the  pioneer 
line  of  five  cars  at  Barking-road,  and  though  there 
is  no  reason  to  give  too  much  importance  to  this 
small  and  out-of-the-way  line,  yet  the  resuUa  them 
achieved  necessarily  have  a  direct  bearing  on  the 
future  employment  of  storage  cars  elsewhere.  The 
omiraot  between  the  General  Electric  Tntotkio 
Gompany  and  the  North  Metropolitan  Tramway 
Company  at  first  was  to  ran  the  cars  and  supply 
power  and  driver  for  the  sum  of  4)d.  per  car  mile 
run.  This  contract  ran  for  three  ye^rs  and,  not 
paying,  was  eventnally  raised  to  5Jd.  per  car  mile, 
at  which  rate  the  contract  ran  for  one  year.  The 
qncatiou  was  lately  raised  whether  the  North 
Metropolitan  Company  would  take  over  the  instal- 
lation, and,  being  a  large  company,  instal  a  greater 
number  of  cars,  which  might  then  be  run  on  a 
paying  basis.  This  they  did  not  soe  their  way  to  do, 
nor  yet  to  increase  the  nmnber  of  cars.  The  oilar 
of  the  traction  company  to  mn  in  the  fntnre  these 
Gvo  cars  only  for  2d.  a  mile  extra  was  refased  hj 
the  tramway  company,  as  it  wcmld  make  an  addition 
of  nearly  £1,600  a  year  to  the  ooit  of  nrnning  the 
line,  and,  notwithgtanding  the  rise  io  the  price  of 
fodder,  would  exceed  the  coat  of  horse    tractton. 
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but  they  evetttiially  agreed  to  pay  snotbet  Id., 
m&king  6}d.  per  car  mile,  ftnci  tbey  also  agreed  to 
pat  the  line  in  thorougli  order.  Tho  loss  (if  any) 
was.  byabosiDCSS  arrangement,  to  be  divided  between 
tbe  traction  company  and  the  otorage  battery  com- 
pany, who  were  equally  interested  in  its  success. 
For  some  little  time  the  service  had  not  been  so 
good  as  it  might  have  been  owing  to  stoppt^es,  due, 
it  is  said,  to'  defects  in  the  permanent  way.  These 
defects  tried  the  axles — which  themselves  were  not 
as  strong  as  they  should  be — and  when  a  breakdown 
did  occur,  it  was  not  only  on  the  oar  axle,  but  this 
breakage  spoilt  iho  motor  armature.  It  is  signifi- 
cant that  both  permanent  way  and  axles  were 
jost  that  part  of  the  line  supplied  by  tho  tramway 
company  and  remaining  under  their  control. 
Aiter  many  requests  the  road  was  at  last  repaired, 
and  since  then  all  has  »oiio  well.  Nevertheless, 
after  pteliminary  pourparlers,  after  the  permanent 
way  was  restored  and  the  new  agreement  made 
ready,  suddenly  tlic  tramway  company,  cither 
being  tired  of  the  trouble  or  losing  interest  in  the 
experiment,  announced  their  intention  to  temiinato 
tbe  contract  on  September  Ist.  Tho  directore  of 
tbe  traction  company  would  not  undertake  to  do 
anything  further  unless  the  contract  was  renewed 
for  twelve  months,  and  therefore  withdrew  tbe  ciu's. 
This  is  bow  the  matter  now  stands,  and  firom  tbe 
electric  traction  point  of  view  several  morals  can  be 
drawn.  First,  that  it  docs  not  pay  to  run  Svu  cars 
only  by  eloctricily  ;  seooncUy,  it  is  not  wise  to  run 
cars  the  axles  and  wheels  of  which  (designed  for 
bonte  cars)  are  supplied  by  the  tramway  company  ; 
and.  thirdly,  that  a  stringent  clause  must  be  inserted 
aa  to  the  thoroucjb  repair  of  permanent  track  when 
tbe  traction  is  undertaken  by  a  separate  company 
on  contract.  These  morals  are  plun  and  on  the 
sorfacv.  The  fourth  moral,  with  reference  to  tho 
ooet  of  electric  traction,  is  not  so  plain,  and  we  will 
DOW  proceed  to  draw  it  to  the  best  of  oar  ability 
for  oniselvee,  our  readers,  and  the  tramway  com- 
poniee  at  large. 

It  seems  that  the  companies  are  unwilling  and 
nnable  to  run  tbe  tramcars  themselves  by  electric 
traction.  Therefore,  cither  the  storage  manufac- 
torers  must  take  up  the  running  ;  or  an  independent 
financial  company  must  take  over  the  contract  (as 
tbe  Jarvis-Couktin  Trust  has  done  in  America) ;  or  a 
sepurato  electric  tramway  tniat  should  be  formed  to 
buy  and  run  the  cars.  This  latter  would  no  doubt 
be  the  best  way  if  tho  money  could  be  aubecribed. 
It  may  yet  be  done,  but  for  the  present  we  may  con- 
tent oorselves  with  the  consideration  of  the  Bret 
case — a  contract  by  the  party  manufacturing  tbe 
oails.  Now,  we  have  the  direct  authority  of  Mr. 
Frank  King,  the  chief  engineer  and  manager 
of  the  Electrical  Power  Storage  Company,  that 
they,  a  powerful  and  responsible  company,  ore 
now  willing  and  ready  to  imdertake  tho  running 
and  upkeep  of  electric  storage  cars  for  any  tram  line 
ntiming  more  than  twenty  cars,  for  a  price  equal  to 
two*third8  of  tbe  receipts.  Not  for  five  or  ten  cars,  but 
for  any  reasonable  number,  say  twenty  or  thirty  cars, 
A.  large  item  in  the  cost  of  electricity  is  the  salary  of  a 
superintending  electrical  engineer,  and  this  would 
bo  DO  more  for  fifty  than  for  five  cars.    On  this  con- 


dition, and  without  including  expenses  in  connection 
of  the  permanent  way,  or  the  repair  of  tbe  car  bodies, 
but  tncludiog  all  costs  of  running  and  maintaining 
the  car  equipments,  for  this  tbe  offer  is  GG  per  cent, 
of  the  receipts.  This  may  be  an  offer  that  tbe 
directors  of  tramway  companies  in  our  large  towns 
may  like  to  take  up  seriously.  In  many  cases  the 
offer  would  not  mean  any  benefit,  and  again  in 
others,  where  operations  are  on  a  large  scale,  the 
offer  would  naturally  be  likely  to  allow  of  consider- 
able modification.     But  let  us  see  what  it  means. 

The  receipts  per  mile  last  year  for  the  North 
Metropolitan,  for  instance,  on  their  wbole  sysleui 
was  L3'52d.  per  mile ;  the  total  expenses  over  all 
was  10'9d,  per  mile.  Two-thirds  of  13'52d.  would 
be  9d.  per  mile,  evidently  no  improvement  on  tbe 
present,  where  10'9d.  is  the  total  cost,  including 
permanent  way,  repairs  and  management.  Hut  this 
is  for  several  hundred  cars,  aud  our  quotatiou  for 
twenty  cars  would  be  very  considerably  modified  for 
this  number.  Take,  now,  tbe  Birmingham  central 
tramways.  It  will  be  interesting  to  give  the  com- 
parative cost  of  the  various  methods  of  traction  for 
tbe  last  year — for  all  four  methods  are  in  use  on 
these  lines.    They  are  as  follows — 

Beceipts.  Expeosei. 

Steam l«-6Td.     10  99d. 

Hor« ll-02d 9  79d. 

Cable l»-83d.     6-33d. 

Klectrioily 15-ltid 9-90d. 

Tho  cable  cars,  it  will  be  seen,  are  more  popular 
than  horse,  and  ibcy  cost  much  luss  to  run.  Stuam 
aud  electricity  both  earn  far  larger  returns,  and  coat 
not  greatly  over  tbe  horse  tractions-electricity 
being  one  penny  per  mile  cheaper  than  steam. 
Take  the  returns  for  the  horse  traction  in  Birming- 
ham, U'02d.  per  mile  run,  to  be  typical  of  other 
tramways,  as  it  may  well  be.  Then,  taking  two- 
thirds  of  the  receipts  as  tbe  price  to  be  paid  for 
electric  traction,  we  shall  have  an  expenditure  for 
running  the  cars  of  7'3Sd.  per  mile  run.  It  Ia3r8 
with  the  tramway  companies  to  say  whether  the 
cost  of  power,  management  of  cars,  aud  upkeep 
of  the  power  equipment  is  worth  accepting  at 
this  price,  bearing  in  mind,  also,  that  electric 
cars  are  far  more  acceptable  than  the  horse  cturs, 
and  that  one-third  of  the  added  profits  would 
be  obtained  without  risk  on  their  part.  We 
think  it  may  be  worth  while;  and  when  a  still 
larger  number  of  cars  is  taken,  with  a  contract  price 
still  more  favourable,  tbe  consideration  may  be  &U 
the  more  worth  while.  Meanwhile,  it  may  be  inte- 
resting to  give  tbe  published  figures  of  an  American 
storage  car  line.  This  is  the  Eckiugton  and 
Soldiora'  Home  Railroad,  at  Washington,  of  which 
Mr.  G.  S.  Patterson  is  manager.  Tbe  rood  baa  been 
working  successfully  for  upwards  of  five  months, 
and  the  figures  are  given  as  average  cost  and 
summary  ol  results  during  that  time : 

Mileage  of  five  cars  per  day  471  miloi. 

Mileage  per  day  per  car 91  milei. 

Milea(;e  in  150  days  per  car  14,100  mtlea. 

Number  of  cells  per  car 3KJ  cells. 

Cost  of  running  per  cor  mile : 

Charging,  etc.,  ofcDlU S-OOd.' 

Labour    1-Wd.  4-5d. 

Mechanical  supplies "TM.  per  cor  mile. 

Sundries -Zbd.  ) 
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lu  this  eufl  no  ronowals  bsT«  yet  boeti  mode,  bat 
the  osttmste  is  stated  lo  be  based  ou  renewal  of 
batten<>s  after  six  inontlia,  the  batteries  being 
expected  to  niri  16,000  miles  without  repwr.  The 
care  ran  over  one  gradient  of  160ft.  in  length  with 
■i'7  per  cent,  rise,  and  another  of  1,000ft.  of  over 
10  per  cent,  rise.  The  com  are  fruqueiitly  loaded  with 
eightypassengerawitbont  apparent  overtaxing  of  the 
cars.  The  average  run  onaainglc  charf^c  is  twenty-two 
nules,andeacbcarmakeB  five  tripsft  day.  Two40-h.p. 
dynamoa  are  used  alternate  weeks  for  charging. 
Without  witihing  to  pat  too  mncb  stress  on  these 
tigiires,  may  we  not  ask  whether  English  electiicul 
ougineera  intend  to  be  left  bohind  in  storage  U8  well 
aa  in  overlioad  conductor  traction?  Storage  batteries 
KM  used  here  to  a  far  greater  extent  than  in  America. 
We  know  their  habits  and  their  cost,  and  we  surely 
onn  show  now  what  can  be  done  for  electric  traction 
by  tbejr  means.  Electrical  engineers  oro,  indeed, 
ready.     What  do  the  tramway  oompaniea  aay  ? 


CORRESPONDENCE. 

Jattet  i>*Mta  Itat  Intb  tw  lunML 


HICHMOND  (SUnitEY). 

Sir, — I  havo  fonrardod  to  you  a  report  of  a  rliscussion 
in  tbo  Borough  Council  of  Kichmond  upon  cerUio  diffi- 
culties vrhich  have  arisen  between  tbo  Council  (through 
their  eogioMr)  and  tbo  contractors  (through  their  engineer) 
upon  the  queetJoa  u  to  which  are  the  best  and  most  suit- 
able plane  to  adopt  for  the  purpose  of  supplying  the  borough 
with  h'ght  by  olecHicity.  The  engineer  of  the  com|tany 
appears  to  wish  to  adopt  a  plan  which  be  considers  best, 
and  the  engineer  appointed  by  the  Council  obstructs  the 
progrest  of  the  contract  and  is  strenuously  supported  by 
the  Council  U|ion  grounds  set  forth  in  the  adjoined  reporL 
Would  you  through  your  valuable  columns  auist  the 
rasidenta  of  this  borough  to  underatand  the  positioD  which 
they  nuy  (irabably  be  placod  in  should  open  rupture 
occur  between  the  contrMtors  and  the  Counoil,  and 
litigation  eiuuo,  aa  the  rjit«|Kiy«n  of  this  borou]{h 
have  no  meaiu  of  knowing  how  their  aflaiia  are  conducted 
in  cnmmitlee )  The  oliitlniction  auiimed  by  the  Council 
and  their  engineer  apjieaix  t^i  tie  carried  on  through 
personal  pique,  us  ahown  by  cluHning  the  letter  of  tlie 
contractors  as  iDi]>eriitient,  when  that  letter  up[H!un  to 
some  simple  folk*  ax  niuruly  advocating  a  (air  way  of 
Mtlling  a  (juestiou  as  to  the  best  way  of  executing  certain 
work  ;  and  the  only  excuse  (or  calling  the  comiiany's  letter 
impertinent  appears  to  be  that  ibo  Council  are  told  that 
their  engiooer  i»  an  oUtruoUonist.  It  ap|>«ar«  that 
rather  than  allow  any  of  the  well-known  ■cMntific  roan, 
wbicb  have  l<«on  submitted  by  the  company  to  step  in  and 
solve  the  problem  in  questioo,  the  whole  of  the  Council 
are  unanfmoos  in  risking  an  extensive  lawsuit,  the  cost  of 
which  may  eventually  (•ul  ii|>on  Uio  borough. — Vmirs,  etc., 

W.  J.  WltfiTO.V. 

D^Mim  »ah  Uu  SMrte  UMm  amlrmtbn.-1tM  BUcuto 
Uihtlng ComnilUM imMnUd  thaleUewtiic report i  "TlieclMlr> 
nao  leperted  tlist,  aeUnit  vadw  hti  iimraetloos,  iIm  town  olark 
had  wrUtM  lo  Mr.  Balur,  Ui*  •oUdMr  of  U«Mn.  UMnsr  Clark 
awl  Co.,  oatUng  atlantioa  to  tbe  ooMtbivsd  delay  la  mibnittlag 
plans  ol  tba  prapoaed  baiUfaigs  uid  atbenrlM,  md  r«ad  a  renly 
reoeli^  from  Ur.  Baker,  daUcTtba  fTtk  bisU,  iBtlmaUnc  Uial  Um 
(tolay  rwtod  witii  Ur.  Sboolbfed,  tbe  eUeUioBl  «Dg;ineer  of  the 
Counoil.  who  did  not  afwrore  Um  pUtis  sobtnluad  aor  th*  lyMem 
o(id^Mde>irodlob«Uidb]r  ihecouMay.  Mr.  Sboolhrad  udMr. 
Uardook  (the  oontaany's  rewuwataiiv)  were  in  lUlendaaott  bcJorv 
the  eoiMalUM,  sad  the  mbtool  wm  diociined  kt  great  tengtk.  bnt 
BO  remlb  wu  arrived  al^  Br.  MardocL  wu  to  report  loUwoooa- 
naay  hi*  Interview  vitb  Uio  oonunJUee.  tad  tiie  town  clerk  wa« 
diieolod  (o  tvply  lo  Mr,  8*k«r'«  tstlMr." 

OewaaiUair  B«aal«r  mond  the  reeefitoan  ol  Iho  report,  mkI 
obMrred  that  nwttM*  won  nowaliaort  at  a  daadloek.  Another 
IsAUr  had  jiMt  besa  leoeltad  frooi  Uessrs.  Latjoier  Clark    and 
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Co. 'a  wliciton.    The  Town  Cierfc  nwl  this  tetter,  whioli  was  ae 
follows : 

"  22,  (itwrt  Oeorg^strset,  WcMminsler.  August  8,  IMZ. 
"R)OitMaxt>  ELDirraic  Lioimso. 

'■  Dear  Bir.^Raterring  to  aty  letter  of  the  S7ih  ult.,  and  year 
reply  of  Ihe  'JOtli  tilt.,  I  befC  to  nujiKait,  on  bcliAll  et  niy  olIoBtat 
that  u  all  iiniRieni  io  this  nuiltor  liM  been  Mopptd  by  tbeaoUon 
ol  your  cni;in««r  in  unrtnMmably  withholding  bh  approval,  a 
diipuic  or  difTerciK^c  iuu-  ari-«D  aueh  as  It  contempbted  by  elanae 
21  o(  tho  contract,  and  tJiat  the  Mmo  should  be  referred  to  a 
(rlcmdly  arbltmtion.  It  n-ould  nave  expoiMO  and  dcUy  if  one 
arbilrator  only  wan  ai>poilit«d,  and  1  aiva  you  ■«  n  choice  of 
oaiiiM,  to  Miyel  vhich  my  c^licnUi  uxiuld  agree,  tbe  (oUowiNgi 
Ur.  \V.  H.  Pweoo,  Pro*.  Robin.on,  I'rof.  A.  B.  W.  E«niMdy,J>r. 
Jotin  HopkiiiMn,  Dr.  BotWnUoy.  Mr.  C.  £.  SpMEMlettL 
will  00  doabt  agree  wHb  me  that  Uie  arbitrawr  shall  take  li 
ooDsideration  all  the  etreoEMtitncM  of  the  case,  and  alM>  aay  _ 
sJon  of  time  that  shall  be  granted  lor  completion  of  the  worM. 
trust  yaa  will  do  your  utmost  to  expedite  this  eibltntioa  aa  my 
clients  sr*  ocxioui  to  got  the  works  (vhich  might  have  beee  nearly 
oomploted  by  thU  time)  in  hand,  and  arevary  disappoinled  at  the 
unroaMinable  objections  raised  by  yonr  eoglBoer.— Veun  (aUfe. 
fully.  "CnAun  BowiJi  BAKxa." 

■■r,  B.  Senior,  Ewi-" 

CeuBoUler  Soaaler  romarkod  that  he  need  not  say  tkst  what- 
ever lof<  of  time  chrm  bad  been  had  been  entirely  tbraagb  tike 
action  of  tlie  oonUaciem.  The  committee  bad  tadbtalad  t&em  la 
ovary  tiossible  naiinor.  liters  hod  been  reeHved  aa  late  aa 
tilooday  evoniog,  lt>'ing  lo  not  Uiings  paated  tfaraugh  the 
Counoil  next  day  vtitnout  goinn  U>  the  ooouniltee.  He 
begged  to  move  that  the  Ictlor  bo  referred  back 
oemmittee  with  power  to  set  tlier«lD,  The  Kayer  asked  if 
intended  by  the  oommitlee  to  refer  the  matter  to  two  arbii 
Aldemnn  RoUnaoB  hoped  that  weald  aox,  be  done,  and 
uut  think  t  liac  the  queatioii  of  the  delay  tbould  bo  lubmitted  to 
the  arbitrator  at  atl.  Tfae  (|uaations  relnUiit;  to  plant  and  tbo 
buildinK  might,  he  thongbL  be  settt^l  I')  '-Uczt  a^ieslng  fat 
friendly  aianner  open  one  aibitralar.  Ajaeraan  attasBf 
•orcy  itot  to  ooree  eiacUy  with  the  object  of  tlie  mover 
reMlullon.  Ho  know  a  good  deal  as  to  the  way  la  wblek 
Mf(otiationi  had  been  osnied  on.  Had  bo  b«eo  aetlaff  (er  Mi 
Latimer  CUrk,  Blalrhoad.  and  Co.,  he  should  have  beta  vary 
■orry  to  have  wrltton  luch  letter*  as  bad  been  wittlaa  to  tba 
committee.  II  such  a  letter  as  tlM  OM  Just  read  had  beaa 
written  privately  t«  hlniMli  be  should  have  repsuUated  It  with- 
out delAv.  It  started  by  sayhig  that  pngnm  with  the 
work  had  been  etonisd  through  the  action  of  the  Council'* 
onfrlneer.  II  the  letter  were  accepted  that  suggestion  woakl  be 
aiiopted  to  some  extent,  and  there  wae  not  oan  word  of  tratb  ia 
It.  Progress  had  been  stot>pad  by  the  extraordinary  actioa  ef 
Messrs.  Latimer  Clark  and  Co.  tfaemselve*.  rioht  throagh.  lite 
oommittee  had  been  mora  than  anxleu*  to  (all  ui  with  thoir  vtewa, 
and  these  ol  the  propoetd  company.  Week  after  week  aad  moalh 
after  nMotb,  np  to  almost  the  very  time  wboo  the  work  shoatd 
have  been  eempleted— and  it  vos  not  yet  oommeoesd— the  moM 
impertinent  tetters  bad  been  written,  ol  which  that  Jnst  read  wee 
aoamplo.  TheCmucn  ought  not  to  treat  open  a  letter  which 
began  with  a  lahn  sUtsmeaL     U  it  hsd  sakl  tliat "  It  Is  allend  by 

oar  cliente  that "  lo  and  ao,  it  vould  tkave  been  different.  Barely 

the  Corporation  oaiiht  to  itand  by  Uieir  engineer,  wheadriMd  them 
what  was  the  right  thins  to  be  done.  He  thonght  that  the  beat 
thing  that  oould  bappin  lor  the  imeresta  of  the  town  weold  be 
lor  i}io  negotiations  to  eom*  faally  to  an  end.  OeMeOlsr  ThvIb 
ooncuiredT  Oe—eUlsr  Thempssa  agreed.  This  was  a  naoot 
Imimdent  letter,  and  be  ooukl  not  think  that  they  ought  to  go  to 
atbtlrallon  upon  It.  He  should  prop»e  >s  an  amandncnt  that  tbo 
matter  l>s  sliiijily  roforred  to  the  Blectrle  Lighting  Committer 
CeaaeUlsr  ■easier  accepted  this  >uKgeiiiloo.  Os«aalIlav  m> 
dtleh  did  not  aoe  why  the  Coundl  abouhi  go  on  at  aO  la  this 
matter.  The  letter  was  a  most  inealUag  one.  Be  did  not  see 
why  comma nioatioo*  upon  these  matters  of  detail  should  g« 
throiiKh  Kolioitor*  at  all  i  they  stionld  come  direct  from  Mean. 
Latimer  (.lark  aoit  Co.  The  Mays*  aaid  it  wa«  ()alte  umlenloed 
that  the  oommiiioe  would  not  bind  the  Council  to  arbltrattoM. 
OowaoUles-  Seaoler  agreed.  It  would  report  again  to 
Council. 


I 


4 


THE  CHICAGO  EXHIBITION. 


Iti  our  iMue  of  tho  ir>th  o(  July  wo  said  that  while  tba 
expooaaol  exhibiiiuK  at  Chicago  was  graat,  if  Um  raturti, 
on  tha  other  hatHl,  was  likely  to  bo  at  all  eotBiaaBatifata^ 
tbo  trade  aboutd  go  aboad  aiu  eorabiD*  to  nalca  a  show 
worthr  oi  a  grott  iodustty,  and  not  be  eonUiot  that  it 
ahouM  oon){>ri»o  only  a  tew  pUtry  exhibits  which,  instaad 
of  leading  the  visitor  to  think  of  what  he  may  exiiect  to 
find  in  this  ootintry,  it  more  cakulatad  to  catise  biu  to 
thiuk  o(  what  ho  may  not  expect  to  fiud.  In  tho  tMUa 
following  we  gave  a  copy  of  a  circular  which  bad  bean  eetit 
out  by  the  tocretary  ol  tho  London  Chamber  ol  Oommaraa 
to  the  Electrical  Section,  with  th«  object  of  aicartaipitig  bow 
far  the  mombcn  were  dispoecid  to  niouoct  ^f^.  l^reesa'a 
nggMlioa  that  a  euito  ol  rooms  •bottU  be  flttod  up  and 
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otbor  two  (Not.  12  and  29)  were  H  coIIb  of  the  pattern  deseribod  by 
Lord  Rayl^gh. 

TLbw  cells  were  compared  with  the  standard  at  the  Cavendisb 
t*W»tory,  with  tbe  roBulM  ahowii  in  Table  II.,  which  eivoe  the 
oubraneeB  between  the  fouc  cells  and  tbe  itandord  in  handred- 
thoMMidthg  of  a  volt. 

Valitis  oy  Berun  Cbli,  Stakdaud  in  -00001  Volt. 

I>»l»  July  26th.  July  27th.      July2flth. 

Tenpenture.  161  15-9  159 

CeUNo.e9 -15     -18     -14 

»      .,    71  -11      -15      - 

•>      »    2B  -36      -35      -38 

»      ..     12  ^39      -39      -39 

Ob  JbIv  28  cell  No.  71  had  been  token  away. 

Dr.  Koble  kindly  determined  the  diFTerences  between  No.  69 
•ud  each  of  the  other  colls  before  they  left  Berlin.  Vataee  for 
^■a  same  differences  can  be  obtained  from  the  above  Table  li. 
W«  thus  get  T»ble  III. 

Tablk  QL— Differences  between  Cell  No.  69  and  the  others  «ent 
from  Uerlia. 
Date  and  place  of  »i     -i  vi     1 1  ».     «., 

obeervMion.  ""■  ''■  **<■■  '"         «"■  29- 

Jolj  19,  1892.  Berlin   -2     29     L'9 

Jnly  20,  1S92 -4     28  25 

Joly21,  1892 -4    25    28 

Jalyae,  1892,  Cambridge.      ~i     21     34 

Jnly27,  1892 -3    19    20 

JbIj'29,  1892 _     22    25 

"niOB  the  relative  values  of  the  cells  as  found  at  Cambridge  sre 
pnctidallv  the  same  as  those  found  at  Berlin  ;  while  taking  the 
E.H.F.  of  the  Cambridge  standards  as  1  '4342  volta  at  liidog.,  that 
■i  Um  Berlin  cells  with  porous  pots  is  I '4.340.>,  and  of  the  Berlin 
H  mDi  about  1  '4338 

It*  valoe  actually  toaad  by  Dr.  Kahle  for  the  E.M.F.  of  the 
ponma  pot  cells  is  1  4341  volte,  so  that  the  agreement  is  complete. 
In  an  tbe  above  it  has  been  assumed  that  the  resistance  of  106-30 
en.  of  mercury  is  one  ohm,  and  that  the  amount  of  ailver  deposited 
pernoond  by  a  current  of  one  ampere  ia  OOlllH  gramme. 

n«  H  form  of  cell  in  all  coses  examined  at  Berlin  has  a  slightly 
lowv  E.M.F.  than  thoee  with  the  norous  pots,  tho  difference  beiiiEt 
abont -0003  vclti. 

Apfe.vdix  IV. 

Om  Mc  Slimdard  Cotulcuxn  of  the  Aasieinlimi,  aRd  on  cerlaia 
Beaiilance  Coili. 

BY   R.    T.    Ol.AKKBROOK,    F.K.S, 

mie  report  of  tbe  committee  for  1890  contains  as  an  appendix  a 
¥arT  fall  account  of  the  tests  on  the  standard  condensers  belon (ring 
to  the  association.  It  was  there  stated  that  while  the  inaulation 
leiietance  of  No.  I.  was  very  high,  that  of  No.  II.  wat  not  com- 
plaMly  satiafoctory.  No.  II.  was  therefore  taken  to  nieces  and 
••tap aCreah.  Its  capacity  and  also  that  of  No.  I  were  determined 
■Irau,  Bnng  the  commutator  method  described  in  the  previous 


The 


Mean  of 
each  series. 

■031050 


(oUowing  values  were  foand  : 

COSDENSER  No.    I. 

Date.  Copacityin 

microfarads. 

December  23,  11990     -O-iiO^g-) 

„  -OBiorjil 

-021046  1'     " 

December  29, 1S90     'O21044J 

CONDBSSEK   No.    IL 

December  23,  1890     0-2l:t9G) 

„  02l;»2'-     -oai-ws 

O21.190) 

December23,  1800,  afternoon      0-21.1631 

021.TO9'f   -0-.*13«9 

O21403J 

Deoember  29,  1890     im:i»\\ 

,.  0-JI409}   1WI390 

0-21.-W9J 

Meanof  the  whole      0'2139l  microfarad. 

Tbe  different  values  in  each  series  correspond  to  ditTerent  rates 
of  revoludon  of  the  commutator. 

The  value  found  originally  for  ihe  cft[»city  of  No.  I  was  'l>21(fcJ4 
microfarad  ;  it  would  apiiear  therefore  tliat  it  may  bo  slowly  in- 
I  misliij  The  capacity  of  No.  II  has  been  changed  by  boin(;  taken 
tajpiacea  and  from  -022515  to  -U-JISDI. 

Tbe  two  condensers  were  also  compared  directly  dsBuniing 
tbe  Talne  of  No.  I.  to  be  -021050,  that  of  No.  II.  was  found  to  be 
-OSISOO,  practically  the  same  value  as  that  given  by  the  com- 
mutator. 

Am  a  fnrther  check  on  tbe  values,  a  mica  condenser  was  com- 
pared with  the  two  in  the  usual  way.     The  values  found  were ; 

Date>.  In  terms  of  I.       In  terms  of  II. 

Deoember  29,  1890  -5017     -5013 

January  1,  1891    5013     -5012 

Id  Harob,  1692,  the  insulation  of  the  condensers  was  tinted  by 
the  Meretary  and  Mr.  A.  8.  Bowley.  They  wore  both  found  to 
ktM  tMber  lees  than  1/600  of  their  charge  tier  one  minute. 

AdivUed^ondenser,  Elliott  No.  144  C\X  No.  3  was  com[>arod. 
Hie  ramltfl  an  interesting,  OS  showing  the  etVoct  on  the  capacity 
of  tfas  time  of  ohargliig,  and  are  given  in  Tablo  III. 


The  first  observation  in  each  caee,  marked  as  0*,  was  made  by 

connectirig  the  galvanometer  and  then  momentarily  making  the 
battery  circuit  for  a  very  small  fraction  of  a  second.  The  obaerva- 
ttons  on  tbe  condenser  '2  show  that  there  has  been  no  appreciable 
change  in  the  relative  value  of  the  Standards  I.  and  II.  The 
observations  throughout  are  accurate  to  about  one  part  in  10,00(^ 

Table  III. 


Nominal 
valuo. 
•05  

Time  of 

charging. 

0- 

S' 

..     10* 

Valuo  in 

terms  of  I. 

■05022 

...       -05072 

....       05080    .... 

Valaein 
terms  of  U. 





05  

c 

...      -05055    ..  . 

6' 

...      -05106    .... 

10" 

-05109     ... 

■2      ..  .. 

0" 
5' 

•1988 

-1981 

...      -1099      .... 

■3002 



...      -2007      .... 

■2009 

.       10" 

■2010 

■2013 

..     20" 

■2      .    . 

0" 

...      -2003      .... 

..       2"       ...  . 

5"       ..    . 

...      -2018 

■2027      ... 

..     10" 
..     20" 
..     30" 

■2033 
■2039      .... 

_^ 

...     ■2wa    .... 



■5     

0"        .    . 

■5032 

2" 
,.       S" 
..      10" 

...      -5058      

—  

...      ■5078 

...      ^5081      ..  .. 

— 

_ 

..     20"       

■5092      

_ 

I)uring  the  process  of  the  work  Mr.  Bowley  compared  several  of 
the  resistance- boxes  of  tho  artiociation  together.  As  these  are  used 
as  standards  in  many  experiments,  it  will  be  useful  to  put  the 
rexulto  on  record. 

Box  Elliott  1,253  is  a  Wheatstone's  bridge  box  of  platinum- 
silver  in  legal  ohms,  said  to  be  riffht  at  ISdeg.  Assuming  that 
the  two  1,000-ohm  coils  of  the  bridge  are  equal  (and  the  experi- 
ments showed  no  appreciable  difference),  the  following  valuee  were 
found  for  certain  coila  in  terms  of  a  nominal  10,000  ohms  t^en 
from  1,253. 

Nominal  value.  E1J.10TT,  1,825.  Value  found. 

10,000     10,012 

20,000     20,024 

30,000     .10,0.14 

40,000     40,049 


Nominal  value. 


N.U.DER,  1,870. 


Value  found. 


100.000  No.  1  100,042 

„  No.  2  100,044 

„  No.  3  100,050 

„  No.  4  100,034 

„  No.  5  100,042 

„  No.  6  100,042 

„  No.  7  100,052 

„    No.  a    ioo,ai2 

„      No.    9      100,0*7 

„      No.  10      100,052 

Tho  temperature  of  all  the  coils  was  about  \h'VAea,.  C. 

Thus  tbe  box  Elliott  1.825  Is  right  at  about  4de«.  below  the 
box  1,253.  while  tho  box  Nalder  1,870  is  right  at  about  l-5deg. 
below  1,25.3. 


At  the  conclusion  of  tho  report  of  the  committee, 
The  President  invitod  I'rof.  von  Helmholtz  to  give  the  opinion 
held  by  the  (lerman  authorities  on  tbe  English  standards. 

Prof  Helmholta  said  they  in  Germany  were  in  the  same  position 
OS  the  English  scientists.  At  the  congress  of  1884  it  was  deter- 
mined that  the  French  Government  sliould  bring  the  decision  of 
tlie  congress  before  the  European  Ciovemments,  asking  them  to 
Idolise  the  standards  adoptod  in  each  country.  As  far  as  he 
knew,  the  communication  of  the  French  Government  had  been 
made,  but  no  steps  bad  yet  been  taken.  At  the  time  of  the  1884 
congress  few  measurements  had  been  made,  and  several  delegates 
undertook  to  make  now  measurements,  the  results  of  which  were 
brought  before  a  later  congress.  They  had  then  to  choose  between 
figures  which  had  a  dilTerence  of  1  per  cent.,  and  they  chose  the 
proposal  of  I>r.  Werner  Siemens,  which  was  the  mercury  column, 
one  sijunre  millimetre  in  section,  and  one  metre  six  centimetres 
in  length,  at  a  tempernturo  of  freeziog  point.  That  was  the 
moat  accurate  number  they  could  then  arrive  at.  Since  then 
the  work  had  been  continued  by  Englishmen,  Frenchmen, 
and  Germans,  and  their  conclusions  were  more  in  agreement ; 
and  they  could  take  it  for  granted  that  106'3  was  right  to  about 
Tnfuuth  part  of  tho  whole.  This  value  was  quite  sulficieat  for  all 
industrial  purjxisas,  and  it  would  be  found  of  sufficient  accuracy 
for  most  sciontific  purposes.  Thero  was,  therefore,  no  reason  hi 
remain  at  the  former  definition  of  the  Paris  congress.  In  April  of 
this  year  they,  in  Germany,  brought  the  result  of  their  experi- 
ments before  the  consulting  committee  ;  about  that  time  they 
received  information  of  the  English  proposals,  and  then  found  it 
was  quite  satficiant  to  accept  the  proposals  of  the  British  Associa- 
tioii  Committee,  which  had  been  laid  Iwfore  the  Board  of  Trade. 
There  were  only  minute  points  on  which  thoy  thought  there  could 
be  any  difference.  The  speaker's  experimeote,  as  well  as  those  of 
others;  showed  that  solid  wirea  were  very  anoertain,  and  liable  to 
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|AlWnUon,     For  hicbor  rcaiaUuices  Uiof  had  lucd  (lunuui  lilver. 

f§/ad  Uiey  liiwl  found  thAl  Ihii  alio;,  like  mnnjr  otiK'n,  chuigod  it* 

lyMiaUiHMi.     If  *ucb  a  wire  wan  iround  round  •  ooU  It  had  k  lu|ccr 

MiMuioa  thftn  bofore,  tuid  alunvd  wllhln  »oau)  woolu ;  thay  wore 

BVtr  auro  Ihat  wlroa  which  had  at  flrrt  th«  aamv  tioal*t«nc«  wore 

[still  th«  aaiiM  atlei  nQine  month*  hod  dapMd.     TiMy  bad  tfM 

Ffllbw  albyn  whlnli  bad  a  very  tow   l«m(i«retuie  coAlliolant,  ftiid 

'  irith  tliaao  ll   wa*  [KMttbU  to  gM  k  tait  d«Kt«B  of  arcuncy.     Il 

waa  louml  tbal  an   alloy  ptiiKri|MUjr  mtai&tAag  ol    niokol    and 

Copptr  had  a  vary  ■moll  Ma|ierMur«  ccwlGeieDl,  and  had  al  Uic 

■MD4  tin*  Kood  iDoohaaioal  qiwlitiw  i  to  Ibat  if  n  ne*  coil  bad 

bMo  wvandand  bBal«d  MTeral  timoa  in  bailing  water,  one  could 

got  it  in  a  bUW  in  which  tbere  irmild  b«  iw  abaogv.    Such  eoiU 

whet)  oompttrod  with  lacrciiry  itMiilanU  bod  boon  found  to  bo 

■■allMrablo  darioK  the  apaM  of  a  year.     He  Brituli  AwodatJiio 

wim,  wUcb   were  made  of  platlauiti,  ullvcr,  and  oei'Oral  allO)-*, 

riiO««d   |[eod    eonitancy,  m«*)>C    two  which    hod    lio*n   fromn, 

■wwmi  ta  auRar  Mma  modlftcatioM   tii  Ihoir  ititarioi«~<]i*rh»|ii 

MOM  flMurta  bad  d*velo{>ad  which,  fnkliii);  to  oIom  aKain,  would 

{Mrawiiwtir  alter  tlia reaiitanae.     While  a  sr^it  Dumbtir  of  lhf«e 

TWlatanooa  mlgbt  remaiD  unaltered,  it  would  bo  dilliBranl  in  the 

wof  a  wire  ooil  which  had  boenuaod  aaaattuidard  torcenlurin, 

;  aajroM  to  look  into  the  iiit«riaT  to  atoertain  that  if  there  had 

Ibeen  ailjr  altorstioo.  Ther  were,  therefore,  of  opinion  (baC  ii  uould 

rbobottertokcepuptheolddeGnilionof  tbe rcswtoDca  fpvenhfUr. 

'fVcroer  SiemeuM  the  mercury  column.     Thoy  hsd  madcnian)- 

accurnt*  ««peihnonM  with  the  moreury  column ;  one  ol  hU  ithc 

apoalcor'n)  ajblitaata  had  found  out  romencw  orreni  wbldi  htih4>rto 

_iiad  not   batn   olMorvod.     tioch  a  nwcoury  oolumn  ^aood  In  a 

rrow  tobo,   tlion   a^n  plaoad  to  a  tbldt  tube  oa  Klaaa  and 

oundod  by  lood  walor,   becnme  heoMd   to  one-t)urd  ot   a 

lOKTce  wblcb  waa  aulBclenl  to  alt«T  the  reoiManov,  but  tbal  nlto- 

rnUon  eoabt  bo  m«a««red  ;  it   waa  et-on  poodble  to  measure  iho 

tdogree  of  coniluctivitr  of  tbo  glaaa  tube  tor  bent  byobivninf: 

ttbal  little  alteration  ol  temperature.     Tbey  mu>t  nii>)iO(e  that  all 

the  obacrvationti  ot  the  reBiatanco  of  meroary  bitbeiio  hitd  boon  a 

little  too  hifth,  and  that  on«  ntuit  take  core  of  thoK  nltcrationi. 

A  ourioua  tiling  in  lilling  tbeao  tubeaww  tbe  inflnoncoof  capllbiry 

toroe.     ll  waa  deaion«trslod  that  the  mercury  did  nob  completely 

toncb  the  )[law  tube  if  U  nan  not  filled  in  n  vacuum.     An  ea*i(ir 

wny  of  lilltnft  waa  to  pUco  a  drop  ol  iiotioloum  belwoon  the  inoi - 

cury  and  the  glaea,  the  mercury  and  glaa*  than  niakint;  better  coii' 

Uot :  Uiey  sot  lam  reabtonoe  ironi  aucba  eolumti  of  inunMiry  (linn 

when  the  onHoary  mathoda  ot  Ailing  ware  adopted.    Hu  ihoii|-ht 

Uiat  the  Talne  ol  tbennalleit  rwiatanoe  wot  probably  rit:hl.  for  a 

Ugbar  iMlilanee  ahowed   that   the  filling  ot    the  lube  wa«  not 

oomplaMd.      That  waa  a  reaiMn  why  the  niuare  aeotion  of  llie 

mereary    oolnmn    abouM     not    be    doliiied    by    lenglb.    tor    no 

OM  could  meamire  with  abaolute  oic^'uracy  the  internuJ  diameter  of 

a  glam  tabe  of  a  aqnare  mQlimctre  ■oetion.     It  leoined  better  to 

define  the  aqoBN  aaotion  of  the  ineraiiry  oolnnti  by  weight.    A* 

far  ai  It  waa  poaalble  to  make  out,  the  Bngllah  utandarda  wore  in 

■  ■0  good  an  a^rrooinent  with  tbo  Independently  made  atondardi  of 

[itbo  (IccRuini.   tJint  thoi'e  was  no  roafon    to  bo  dliided  on  tlic 

ht|ueitieii.      For  induitrlal    puqioaw.  the  ooouracy  obtAlood  waa 

tqulte   BuHIdent,    bo   mlgbl    My,    tor    oonlurlM.       For    KMnllltc 

tsarpOMa,  tbare  would  uarhuiM  ba  toiae  altemclon  neMeaary,  but 

Ittiat  waa  a  quauion  ol  time.    Seientlflo  (looplo,  who  had  a  (rood 

IdidnUlen  ol  Oto  itandanU  tboy  employed,  coald  mAke  the  littio 

Toaloulatton  noceaaar^  to  reduce  them  to  their  requireinenl«.     Me 

ttbought  that  all  notiona  wore  rery  noor  an  ogreemrant.    They  had 

tbem  teal'  br  the  Herman  (iovemtnont  to  try  to  oomo  to  an  tme- 

ntr  with  tngland,  and  be  hoped  that  Ameticn  and  Franco  wonld 

come  into  tJio  wune  agreemoni  with  them  all. 


CARDIFF  ELECTRIC  LIGHTING. 

REI'OKT   OF    THE  8tJB.C0MMITTF.E  AS   TO   F.LKCTRIC 
LIGHTIKd. 

Im  panaaaee  ol  the  reaolution  luuMd  by  the  LlghUn){  and 
~  tetrtal  OommlMee  on  July  31.  inll.your  aub-comtnittee  (with 
)e»eeptiao  of  tiia  cbairaoan,  Ur.  Councillor  Vaughaa),  acoonH' 
UHiM  by  Uio  town  olork,  the  borough  engineer,  and  Ur.  W,  U. 
llaaHy  (tfaa  ahetrteal  eniflMot  ajipoinied  by  the  Corpor&tion), 
hava  l«  report  that  ihay  «iBit«d  London,  Deptford,  Bath.  Havre, 
pBfla,  Bruaaeli.  Antwerp,  Cologne,  and  Fraiikforl  with  the  object 
td  obUtai|M  the  taUet  avaiUbto  intonoatlon  a*  to  the  iirogrtw  ol 
•leetrie  ligntiiv<  ""^  i^  applieatlon  of  electricity  to  ituneral 
laxliwUia)  purpoeee.  Tbo  mediboni  of  your  >ub  coaisiiltve  (aivl 
ill  tliin  relation  the  tana  iMclado*  tlie  niliclivlii  aaioolated  there 
with)  bar*  bold  ■ooMrtMa  naoetlng*  in  Cardilf,  ImikIoci.  ami  ct*o- 
wbore.  at  whfob  tbay  bare  had  tlic  ailvaniage  ut  dlaouaalng  tlie 
qtMaitoii  genomlly  with  wiino  of  tlie  moMt  dtotingwhbed  elociTloal 
Mgloeeri  and  aeionitttit  eiiKOfred  (n  the  partieular  ciMa  tt  work  to 
whiefa  Uto  aub-oocumittee  hare  bean  deeired  to  turn  lltear  atteo- 
toon,  Your  Mul>>ao(iiRuti«e  hare  ovorywhere  been  received  with 
Um  greatoat  omitoey,  nnd  every  itiMMaitiea  ha*  bean  mantleateil 
to  pat  them  in  poaaeeaion  oi  tho  foUlal  and  mMt  truatworthy 
Mona*Uon  with  refard  lo  the  devatopoMnt  ot  eleotnoat  actence- 
At  vartulu  pointa  In  theeouna  ot  their  iravoU  •pan  the  ComUianl 

Cui   aubaantnlttee   ba*«  IoumI    thai  deputation*  Irein  other 
pertant  clttaa  and  borau)ribii   In   ihta  eonntry,  and    aln  Iron 
(llaanw  and   l^bUn,  have  been  ongaiied  on  MnlUr  emnda  of 

aiury  and  InveMlgaUon.  Yaw  enb-oomBilltae  regret  that  Uiajr 
not  the  eppoctonU*  of  leolhiK  and  ouhaiia&g  note*  wtlli 
any  el  the  nentben  el  >aeb  depttlatio**.  i  |infall)  aa  mmoo  el 
than)  wore  i^aoed  In  a  podUoo  U>  deeoto  inore  tune  and  inoney  in 


eitendiag  Uie  aeope  ot  ifadr  OKinlriM  than  your  Mb-ooamltMt  (all 
warranted  in  doing.  It  Mill  remain*  (or  your  •nb-emnsiHtee  before 
•endiMg  in  their  final  report,  to  viilt  two  or  three  targe  northern 
boraugha  the  muniapal  authorUiae  of  whiefa  have  already 
embarked  tn  oleottioal  ontecpriM,  and  from  whoee  oxomplo  CWdia 
may  ban  noMlbly  what  to  avoid  aa  wall  a«  what  to  adopt  in 
matter*  ot  detail. 

Tlie  ooneJufioni  thai  your  •ub-comnitlee  have  lo  (ar  arrived  at 
are  that  the  promlM  ol  advanCtme  to  the  oonimnnity  at  large  to  be 
derived  from  the  developtnont  and  applicatioD  of  electrldty  In  tiie 
futnre,  is  aucJi  that  a  pradent  munldpality  wQl  not  allow  tha  oon- 
ttol  of  wbnt  mull.  practioallybo  ■  ■noiio|>oly  to  paaiintathe  handa 
ot  any  private  individual  or  compnuy,  e*Ubhab*d  for  the  piuvoee 
ol  profit.  Thb  ia  altogether  apart  from  the  ellll  gravor  eoandem- 
UOB  of  allowing  any  other  body  than  the  Corporation  to  oocne  into 
the  borouDh  ami«<t  with  lArliBUicnliu-y  power*  l«  tear  up  the 
atreete  and  parMneotn  of  the  Corporatjon.  In  order  to  aaenre  the 
oontrol  of  tbo  supjily  of  eloctrictty  in  the  borough  it  ie  iBOitoibeBt 
on  iheCorporetloTi,  within  twoyoaniof  Uie  granting  of  the  pra- 
virional  order  (:inl  Jnly.  IWl),  U>  pot  down  work*,  and  be  pre- 
pared to  nipply  electric  current  over  a  oortaln  oonpntwry  area, 
which  luny  reugldy  be  defined  na  embracing  the  portiona  lyinK 
bclwccn  Weetgate-atroet  to  the  weat.  Working  atteet  and  the 
Ilnyc*  to  the  out.  Oatlo  iitreet  nnd  Queen-atrMt  lo  the  north,  and 
Cuatom  Ilou*o  ■ttect  t«  Uic  south.  It  baa  been  eetlMated  that 
mains  can  bo  bud  nnd  workK  entAbliiliod  w-ithin  the  aroa  ilaoll  at  m 
cMl  oi  about  £:«i.UO(i.  Your  (ubcommitlee  are.  bowavor,  of 
opiiiioo  thai  whntei'er  worka  am  laid  down  ahould  be deeignod  nob 
only  to  irupply  tJio  electrlo  current  In  the  oompnlaorr  aroa,  bob 
aiao  to  form  the  nuolou*  ot  a  aupitly  atation.  oapaUo  of  pradwring 
tiie  whole  of  the  electric  current  likely  to  be  feqelred  throiwhMt 
the  borougb  during  the  term  ot  tho  provlalonal  order— vfi.,  43 
yearn,  la  (electing  a  liie  for  permanent  work*  It  b  ol  thebtohert 
impoitancc  that  iboic  ehould  be  proper  oommuntoallon  by  ndlnit 
wilb  a  lino  of  railway,  for  the  imke  ol  obtaining  ohaa|i  ooal  (In 
reepootol  which  Canliff  has  imaieopeadvsntiveaover  Loaden  and 
otiier  jdaooa),  and  abo  aMaaa  to  an  nnUinited  nipvlyof  ffeih  wnler 
for  condenelng  and  other  porpoMw.  Such  a  aite  the  eub^soaaaluee 
bollsvo  oould  bo  obtained  in  tho  noitibbourhood  of  the  taabalb. 
adjoiiun^  tho  titubar-tMiiI.  Tlii*  mIo  Ik  aulhciootly  near  the  tMBB- 
pulsory  am  to  enable  the  lighUng  of  that  area  lobeoaRiadonnt 
\fiiy  liiUe  more  ooet  than  has  already  been  cetioaated,  and  wbat  ia 
lierhapa  of  equal  importance,  by  mean*  of  electrioal  enrenle  o( 
only  moderate  preaeuree. 

The  member*  of  the  C-or|»nition  are  doubttoM  aware  of  th« 
difference  betwocii  incaxide«ceol  and  are  ligbUnff.  The  one— 
incftndcMwit  or  glow  bmp  -u  generally  ulUbed  lor  dofoeatle 
|1U^paw■^  and  the  other-  Iho  arc  light—for  atreet  Ugbtiag  aad 
illumliinllon  ol  Urge  nrou.  (ucb  na  railway  atationa,  fnannfart- 
torlea,  and  warktlioiA  A  different  electrkialjpreBinre  bgeneraUy 
uaed  for  each  ot  iheae  metlioda  of  Ughtlng,  what  ia  eelled  the  low- 
ten*ion  current  being  employed  tor  domeatle  jiurpoaea,  and  high 
tc>iif>ion  for  arc  lighilBn,  or  lor  luianary  tranamiMion.  Wilhaait 
going  into  utiy  loilitiUut  dotaib.  It  niay  be  broail)  atatoil  tliat  foe 
ecoootoical  roaMna  high'tcneion  eamnta  are  nec—ary  whea 
it  if  rtiiebed  lo  diftribate  eleouieity  to  long  diatanee*  or 
over  Urge  arte*.  It  ha*  already  been  denoaxMed  Ibat  tUe 
high'teanon  current  can  be  tmneformed  into  low 
thua  nude  avatbible  for  incaodeaoteit  lighting  by  a  veiY  tit  , 
appliance :  and  your  aab  eoromittee  are  faotietul.  Iron  wbat  tMy 
tnw  at  Franhfort,  and  front  what  they  galMred  in  oonvervaUoB 
with  etectrloal  on«ineef«  abroad,  that  thU  tranalonnalwn  CMI  Im 
oocomtilbhod  in  aa  ooenemlcal  manner.  In  that  amb  It  la  obrtenn 
thnt  the  uMat  iiraotieal  method  of  li|rlitlng  a  aoattered  dbtrlct  Hw 
the  beeewh  of  tWdiS  would  be  by  conoootraUnf  the  niarhUWfy 
in  one  epM.  and  diatrfbatinf  Uie  electrks)  enerj^y  «l  a  ■iiUMwIly 
bilfl)  iireaanre  oier  the  given  area,  tucli  current  to  bo  tramdenMM 
HI  iinil  where  reuuired.  The  objoctiuo  lo  high-tenaioM  cufreMe 
cmuiata  prindually  in  the  danger  to  life  nM  ptoperty  wbioh 
un|«otected  eaUo*  having  anchenrrente  ara  likely  to  canoe-  Bya 
proper  ■yaiem  ollnaalallon,  and  tayiag  tha  eabtsa  nndergTOaad, 
however,  thl*  on  be  entlreiv  obviated,  Mt  the  higher  the  learion 
tho  greater  b  thewat  of  iMwlailng  and  providing  aatety  apptlanOMi. 
aiMl  that  b  one  reaaon  why  j'our  wib-eommHtee  call  epeoal  attea. 
Uon  to  the  modorete  ur««MrM  likely  to  be  reqnired  for  dbtrilMtiaa 
InOutlUT. 

AaMBODlng  that  tbe  OonHeatlon  deold*  lo  undertake  the  lupfdy 
ot  eleotricily  throoghoat  the  borougfaot  CardlA,  and  tocntabluh 
one  iiriooi|ial  lUriioo,  the  oaattera  thoy  wonld  have  lo  take  late 
consideratMin  in  rebtien  thereto  woaU  divide  thenadve*  Inuthren 
iiuun  branohni!  I.  Street  tigbUng.  'J:  ItameelVo  lighting  and 
•biHiii.    3.  Supi>ly  ot  power. 

dUnrt  jMtliH.— The  beat  eKoniika  al  Mreet  llgbthw  that  yow 
Mb-oaimmee  have  Inapected  have  connbled  ol  a  newiwaailna  of 
are  lighting  and  gaa,  aueh  aa  b  aoen  at  Brwrnb  aad  Parla.  Voo* 
nib-eoinmlttee  are  of  onlnloii  tlial  a  •owewhal  aimllar  armnneniOTit 
wouM  eolvo  the  dlfHevtty  witli  mtatd  to  lighting  tbe  main  alreeie 
of  I'anKlf,  and  tliat  by  this  method  aaoh  itreeu  within  the  ««■»- 
IMiUary  area  oould,  at  a  reaaonaMe  ooet,  be  lighted  ••  brlUtaatly 
as  the  Mreeta  of  any  city  or  capital  in  Buiope.  Voar  Bub-eea». 
nutiee  wontd,  however,  ■a|B[e*t  that  In  erder  to  aeecnplbh  thta 
end  it  would  be  nooeMary  Sat  the  eleetrte  bmpa  ihoald  only  be 
ran  from  dnak  lo  midelgbt.  et  wtiloh  hour  thoy  afaoaM  be  eiU»- 

rbhed  and  tho  ordlnarv  gaa  lani|M  lighted.  Appended  lo  the  rnmrt 
1  Matement  by  the  Imrongh  engineer,  ehowlng  eiaetly  what 
tbe  ooat  «r  Uglitiaii  the  atreata  of  the  ooiapubory  wen  by  ne 
b  al  the  pieaent  nMinent,  and  wbat  he  ertlmatae  it  weald  be  in  UM 
Duanar  enggeUed  by  the  auboeaimtHae,  At  Balh  the  are  tanqw 
are  ae  far  auart  that  the  aHoot  whieh  otbei^rlaa  ntlgbt.ba  |ra- 
daeed  i*  mloaaly  tnpeired,  and  aaob  a  awthod  ol  wee*  Bhuai- 
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I  would  not  oommend  itself  to  the  rabep&yers  of  the  town  of 
OurdldL  In  Bkth,  even  with  what  your  aub-committee  con«deT 
fnwfflcient  Ugbting  by  electricity,  the  cost  to  the  local  authoritiea 
lMBbeonii>c»M«ed  by  £1,000  per  annum  over  what  won  formerly 
paid  for  gai.  The  beet  eiample  of  electric  street  li^h tin;;  that 
ycmr  nb-committee  have  seen  in  England  is  that  camod  out  by 
ths  Bmsb  Company,  in  Queen  Victoria-street,  London,  where  the 
an  lunpi  are  placed  at  an  average  diatance  of  nearly  45  yards 
aput.  The  yearly  coet  of  each  lamp  ia  £26,  and  the  charge  for 
Itebting  tlila  atreeb  ie  therefore  at  the  rate  of  about  £1,000  per 
■ula  par  annam.  In  this  case,  as  at  Bath,  the  lamps  are  run  from 
dmk  to  dawn. 

JDomalie  Lightiiu/  and  Shops, — Aa  the  result  of  very  full  enquiriea 
it  AppaftH  at  preeeat  tbat  elective  domestic  lighting  by  incan- 
riwoMit  lampe  ooste  two-and-a-half  times  as  much  ob  gar.  lighting — 
liftht  for  light,  and  hour  for  hour,  and  in  some  places  the  cost  is 
■ran  greater  than  this.  Yet,  notwithstanding,  your  sub-com- 
mittmi  found  that  everywhere  incandescent  lighting  was  in  great 
aad  IncraMing  demand  ;  and  there  are  cogont  reosona  for  thi? 
dMuand,  tor  experieuce  sbowa  Chat  in  private  houeoa  electricity  ta 
Dot  only  «  light  of  luxury,  but  a  light  of  health.  As  regards 
pnblio  baildinga  and  business  promisea  tilled  with  expensive 
Booda,  economy  ia  indirectly  ofTocted  through  the  absolute 
Zraadom  &om  doiiouh  vapours  and  other  destructive  products  of 
oombiution  ;  therefore,  by  the  use  of  electric  lighting  in  lieu  of 
pu,  the  ahopkeeper  saves  his  goods,  anil  the  community  its 
1 1  <  Mail  I  III!  and  artistic  decorations  :  and  as  against  the  extra  pro- 
portloiuta  coat  of  electric  light  ia  to  be  aet  the  economy  which 
OBD  ba  affected  by  the  much  greater  case  with  which  the  light  is 
tnni«d  on  and  off,  eo  that  the  lamps  themselves  are  not  kept  con- 
tbnoiialy  burning,  as  in  the  cose  of  eas.  In  private  dwellings 
tUa  la  of  the  greatest  importance,  ror  instance,  when  persons 
I  from  room  to  room  they  instinatively  operate  the  switches 
niantly  fixed  near  the  doorways,  and  bo  use  the  lights  only 
J  aa,  and  where  they  are  actually  required.  In  the  same  way 
in  alediiiom  ligbU  need  not  be  kept  burning  nil  night,  because 
tJM  nam  can  be  instantly  illuminated  by  turning  on  a  switch  near 
tbe  bad,  and  thua  the  consumption  of  electric  current  only  occurs 
wliiai  Aboolntely  necessary.  In  London  some  of  the  com[>anieB  are 
tiaing  worked  at  a  profit,  whose  business  con.aists  almost  entirely 
<MF  tfae  anpply  of  fow-tenaion  current  for  incnndo«;ent  lighting. 
Bat  it  trill  M  scarcelv  necescary  for  your  sub-committee  to  soy 
tluit  tbe  stations  of  theae  companies  are  situated  in  the  heart  of 
Umi  we*ltbieat  diatricts,  where  great  mansions,  clubs,  and  hotels 
»K«  oonoentratod,  and  where  the  demand  for  electric  lighting  ia, 
nialiaria.  10  timet  aa  much  as  it  would  bo  over  an  eiiual  area  in 
CAfdlff.  Aa  an  illuitiation,  your  aub-committee  need  only  inention 
tfMt  aoma  id  tfae  clabs  in  Pall  Mall  and  neighbourhood  sgicnd  over 
£1,000  •  yaar  upon  the  electric  light. 

Ai^^lr  ■;/' iWrr.  —  At  Frankfort  your  aub-committee  witnessed 
a  moab  intareating  example  of  the  ease  ^nd  economy  with  which 
motlTB  power  can  be  transmitted  over  long  distancea.  At  IjiuFTen, 
■boat  110  milea  away,  a  waterfall  operated  dynamos  from  l(X)  h.p. 
taSOO  b-p.  The  energy  was  transmitted  through  bare  overhead 
■  ima  OMTied  on  insulators  to  the  electrical  exhibition  at  Frank- 
fcRli,  trbarb  it  was  used  for  lighting,  and  nlao  for  driving  motors 
for  wking  pnmpa  and  other  machinery.  Your  subcommittee 
WMTO  boformed  tbat  tbe  loas  in  transmission  over  this  enormous  dis. 
tanoawaa  len  tbat  10  per  cent.  They  also  saw  numerous  electric 
WJOton  varying  in  power  from  tiny  instruments  suitable  for 
upm  lllliU  drills  used  by  dental  surgeons  up  lo  motors  for  working 
largM  pruiting  machines,  and  heavy  tools  used  for  iniluatrinl  cnter- 
laJMB,  and  other  works  requiring  conaidorablo  |)owcr.  The 
raanlt  of  your  sub-committee's  entjuiriex  enti^lied  them  that  the 
all  ill  ii  a1  motors  are  twing  extensively  used,  Irotb  on  the  Continent 
■did  in  tba  United  States  of  America,  and  that  a  considerable 
ravmna  ia  likely  to  be  earned  in  tho  future  by  central  stations 
aapplying  dactticity  for  both  light  and  power. 

Vonr  Hub -committee  also  witnessed  a  most  etiicjent,  simple,  and 
eOMMmical  method  of  working  tramways  by  electricity.  In  this 
InataBoe,  tbe  wires  were  earned  overhead  upon  very  simple  and 
not  inaUlgant  snpports,  which,  as  far  as  your  sub-committco  could 
Jodoo,  woald,  if^  raised  a  little  higher,  alTord  no  obstruction  to 
tr*Aia  on  country  roods,  and  it  is  probable  that,  in  some  of  the 
oabnrba  of  Cardiff,  a  similar  arrangement  might  with  advantage 
ba  introdncad,  as  is  the  case  in  Let^a.  where  just  outside  the  town 
an olaotrical  tramway,  worked  by  oierhoad  wires,  is  on  the  |Kiint 
of  baiaff  opened  with  the  sanction  of  the  Board  of  Trade,  at  the 
miiiKili  of  the  local  authorities  ;  but  there  are  numerous  reasons 
wfay  DO  ayateiu  of  overhead  wires,  however  oconomicat  and  efficient, 
■oold  bo  tolerated  in  tbe  streets  of  a  large  town  like  (.'arditT,  and 
uiiifniinntlj  some  method  of  underground  distribution  will  have 
tobaoevlMd.  Your  sub-committee  have  inspected  the  various 
ajalwiia  in  operation  in  London  and  on  the  Continent,  but  having 
■Ifaiil  to  local  oondilions  and  to  the  si>ecial  rc([uircincnts  of 
CardiS^  tl^  have  nob  yet  seen  anything  which  they  could  recom- 
1  tba  CArporation  toadopt  without  modilication.  The  borough 
'  and  Mr.  Massey  are  going  very  thoroughly  into  this 
and  yonr  sub-committee  feel  sure  that  soniething 
wortlij  of  acceptance  will  be  designed.  The  same  remarks 
Bpp^  to  mora  aimple  questions  with  regard  to  the  pro- 
^•kind  of  machinery  and  appliances  to  ne  adopted,  and 
otfaar  dtt^'V  of  tbe  constructional  poi'tion  of  the  works 
wUdt  tb^r  conaider  it  would  be  best  to  adopt ;  but  they  houe  to 
dsal  with  tbaae  mattore  folly  very  soon  after  they  have  couiiilotod 
(bilf  attoniriea* 

SUad  tbe  30tb  October,  lESl.  Signed  by  P.  W.  Carey, 
^ainnwi  of  anb-oommittee  i  LAHCEixta  Cakr  ;  J.  L.  Wiip-tTLKV, 
town  olaik  ;  W.  HASniB,  borough  engineer  :  Wh.  H.  .MAsaev, 
•iaetilMd  wf(lBaar  appnintwl  by  Uia  C(»poratioD. 


ELECTRIC  LIGHTING. 

Statement  by  borough  engineer  of  present  coat  of  lighting  com- 
pulsory area  by  gaa,  and  eatimated  cost  of  lighting  same  area, 
partly  by  electric  lighting  and  partly  by  gas,  as  recommended  by 
report  of  subcommittee,  dated  Octoller  30,  1891.  The  streets 
comprised  in  the  compulsory  area  ore  at  preeent  lighted  by  means 
of  the  following  lamps — viz.  : 

3— loO-cp.  lampaat  £12  10    0     ...    £37  10    0 

1—150      ditto       ot  13    5    0     ...      13    5    0 

70—100      ditto       at  6  17    6     ...    481     5    0 

1-100      ditto       at  7  10    0    ...        7  10    0 

n-SO        ditto       at  6    0    0     ...       30    0    0 

2S— 16        dittoordinarystreetlampsat      2  16    0     ...      SI     4    0 

Total  coet  per  annum £650  14    0 

To  tight  the  same  streets  partly  by  electricity  and  jiartly  by 

Eos,  in   the   manner    recommended    by  the  aub-committee,   the 
orough  engineer  estimates  the  cost  would  be  as  follows— viz. : 
60  electric    arc    lamps,    burning   from 

sunset  to  midnight  at £13    0    0     ...£720    0    0 

S2  ordinary  street  lami>a  burning  from 
midnight  to  dawn  at  present  rate  of 

prices,  at    1  18    3     ...     156  16    6 

12  ordinary  lamps  burning  from  eunaet 

to  dawn,  as  at  present,  at 2  16    0     ...      33  12    0 

'2  iOO-c.p.  lampaburning  as  at  present, 
at 6  17    6     ...       13  15    0 

1  150-c.p.  lamp  barninc  as  at  present  —        ...       12  ID    0 

2  nO'C.p.  UmpB  burning  as  at  preeent, 

at...' .r. 6    0    0     ...       12    0    0 

Eatimated  coat  per  annum £948  13    6 

*24th  November,  I8SI.  W.  Harpvh,  Borough  Engineer. 


FURTHER  REPORT  OF  THE  SUB -COMMITTEE. 

To  the  Lighting  and  Electrical  Committee,— In  accordance 
with  the  instructions  contained  in  the  resolution  passed  by  the 
Lighting  and  Electrical  Committee  on  Decomtier  15,  1891,  by 
which  resolution  Mr.  Alderman  Carey,  Mr.  Alderman  Jacobs.  Mr. 
Councillor  Trouncc,  the  town  clerk,  the  borough  engineer,  and 
Mr.  W.  K.  Massey,  were  authority  to  institute  full  and  compre- 
hensive enquiries  into  matters  which  had  previously  been  brought 
to  the  notice  of  the  Corporation  in  an  interim  report  dated  October 
30,  1801,  your  aub-committee  now  l>^  to  report  that  they  have 
specially  visited  Loeda.  Bradford,  and  Manchester,  and  that  on 
more  than  ooo  occasion  when  in  London  they  have,  either  in 
company  with  the  mayor  and  other  membera  of  tbe  Corporation, 
or  as  a  committee  alone,  visited  also  moat  of  the  largest  and 
newest  electric  lighting  centres  iu  the  melropolia,  tn  order  to 
arrive  at  a  proper  decision  of  the  important  questions  referred  to 
them.  They  have  been  to  the  Electrical  Exhibition  at  tbe  Cryst^ 
I'alaco,  where  they  were  much  impressed  with  the  numerous  appli- 
cations of  electricity  for  the  transmission  of  power,  and  here,  as 
welt  as  elsewhere,  they  hod  goo<!  opportunities  of  meeting  engi- 
neers of  high  standing,  with  whoa  j-our  aub-committee  discussed 
many  matters  which  must  be  taken  into  consideration  when  deal- 
ing with  a  business  alTocting,  as  this  does  in  many  ways,  the 
interests  of  ratepayers  in  a  rapidly -growing  town  like  CardUfi. 

The  result  of  your  sub-committees  investigations  is  to  confirm 
generally  tbe  opinions  expressed  in  tlio  preliminary  report  before 
referred  to,  but  to  make  the  present  report  more  complete  in 
itsolf,  your  subcommittee  think  it  well  to  sbat«  their  views  some- 
what fully,  at  the  riak  of  repetition,  and  of  thus  dealing  with 
questions  upon  which  the  membera  of  the  Corporation  are  au«ady 
well  informed. 

The  remarkable  extension  of  electric  lighting  in  every  direction 
Ib  neither  sudden  nor  tronsient,  but  it  is  the  natural  development 
of  an  industry  now  permanently  established  in  this  country.  There 
are  towns  in  which  it  appears  to  your  sub-committee  unlikely  that 
the  electric  light  can  be  carried  on  at  a  profit  ;  but  having  r^ard 
to  the  apociu  advantngea  which  CardifT  undoubtedly  possesses 
over  many  Other  plnces,  necause  of  its  cheap  fuel  and  abundance 
of  water  for  condensing  purfKJses,  the  powers  obtained  under  the 
provisional  onler  are  certain  to  prove  of  value,  and  your  sub- 
committee strongly  urge  upon  the  Corporation  tho  desirability  of 
itself  retainiog  thcso  powers,  as  well  as  the  control  over  the 
streets  and  pavements. 

By  the  terms  of  tho  Cardilf  provisional  order,  the  Corporation 
should,  within  two  years  from  July  ^,  1891,  be  placed  in  a  position 
to  supply  current  to  the  inhabitants  of  that  portion  of  the  town 
included  in  what  is  styled  the  "  compulsory  area,"  a  diatrict  of  a 
somewhat  irregular  ahotie,  situated  between  the  (treat  Weatern 
Railway  Station,  the  TalT  Vole  Station,  and  Cardiff  Castle,  as 
outside  points ;  and  for  the  lighting  of  that  district  atone  it  would 
bo  [xtssible  to  erect  a  small  central  station  within  tho  men.  itself ; 
but  your  Bub-committeo  feel  sure  that  it  would  tie  more  economical 
in  tho  end,  besides  being  fairer  to  tbe  community  at  large,  to  put 
the  electric  lighting  station  on  some  convenient  site  oul«ide  the 
compulsory  area,  and  in  such  a  position  as  to  be  available  for  the 
lighting  of  other  [Xtrtions  of  tho  town  as  well.  In  laying  down 
the  re<]uisite  plant  in  tho  first  instance  it  is  quite  easy  U)  so 
arrange  it  that  by  making  additions  to  tho  building  and  the 
mnchinory  tho  whole  may  be  gradually  formed  into  a  generating 
station  suitable  for  the  supply  oE  electrical  currents  for  both  light 
and  power  througliout  the  entire  borough  ;  and  by  this  means 
eatablishment  charges,  and  expenses  for  staff  and  maintenance, 
would  be  reduced  to  a  minimum. 

It  would  be  almost  impossible  to  mention  all  tbe  subjects  to 
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wkiek  yonr  *ub  «ommttt«o  baT«  dvrot«d  no  mudi  of  their  time  hdiI 
•UcnUea,  but  ollpaioa  nhould  bo  mado  (O  Mi»a  □(  tlicoi.  Tbo 
trtUiMtioM  of  water  power  Ui  ooniwetion  wltb  Iho  new  T»fl  Van 
nudM,  Md  tbo  ada|iULu>n  ol  r«(uM  doMtvcton,  bv  poMlng  t^ 
wirteh«U«id  irwiMi  ihn>U|th  boiler  riimaoM  for  tb»  puxpooaof 
nialna  ftaon  to  drive  eleolrto  li|;ht  miuibinery,  are  KthMnee  wkioh 
■nay  aU  boi«aU»oil  to  some  exteiil  in  llie  iiot  dutant  future,  and 
yet  thoj  do  iiM  in  nay  way  modify  the  prcaent  n«eds.  It  u 
probable  tiial  eleotricicy  will  plav  an  iiDDOitant  part  in  the  pro 
puUlon  of  Iramcsr*— an  examplo  of  which  was  aeeo  at  Leoda, 
where  a  fomewhat  unidKblly  oi«rhead  wire  oonveyi  the  current— 
•Tid  thai  MuitAble  eondaila  in<|[lit  bo  combinod  with  an  ander- 
Krouml  iiyiilom  of  el«otrlc  llicht  dlntrlbutlon,  but  in  the  oxi«tliw 
■IaLo  of  alEkira  tho  latter  mam  bo  looked  ujton  a«  <llHtlnct  in  ItHU 
fttid  be  doalL  with  acoocdJaiily. 

The  vexed  ()u«nlion  o(  high  Mrni*  low  tention  hat  freqiieotlv 

KDd  in  Diauv  (ornu  been  broaKht  before  your  ■ub*eiomtnitl4ek  and 

It  b  oliar  that  tn  order  lo  nabe  a  oonunereial  auooOM  of  hi  «IoG' 

trieal  undertaking,  reeaid  muat  bo  piid  to  looal  conditiooB.     It 

woakl  be  a  iKiioidal  ihmIc)'  lo  introduoe  into  a  iporiely  iiopulotod 

town  a  lo*-l«naU]a  ayntem  >ach  as  may  have  proved  luooouful  in 

,  VVf  roMoot  in  Ibe  boarl  o(  a  dooaolv- packed  city.     The  other 

r'Mlrem*  i*  to  be  ai-oidod.  of  coorso,  ana  ft  ia  NttJafactory  u>  know 

I  that  for  tho  lifthtinjc  ol  the  borouith  of  Cardiff  cwrenU  ol  only  a 

moderately  hi|th  promiro  wUl  b«  miffielont  for  tho  dbtribtition  of 

the  eloctrfeiiy  t«  all  parte  of  Iho  borough,  and  that  the  building* 

and  dwdli«t«  can  be  eopplled  with  Iow-tcn*ion  cutrentd. 

Tori inred  with  the  (noe  of  onlinary  gM  lighlioiti  the  ooet  ol 
afiecUvelj  lif^hUng  Mreetn  by  eleotricitr  U  decidedly  greater  il 
eniTont  hu  to  bo  obUinod  from  a  lupply  oompuny,  but  tho  (.'or- 
pwatlon  ereuld.  aa  uroduoera  of  their  own  ouffent>  do  in  a  pottlion 
do  eoonomioally  light  tho  prinoitnl  thoroii|^fatea  of  the  town  by 
IBOana  of  an;  lampa,  or  mora  prombly  by  ai«  lamp*  and  gaa,  aftar 
the  ■nanntt'  indicated  In  the  report  which  ha*  aboady  beOB  refonod 
to.  white  other*  oi  tho  main  itroota  might  bo  lighted  bv  slow 
lanpa  of  high  tandlo-posor.  But  (or  many  ttraote  gaa  wlll  ^r  a 
long  time  prore  to  ho  the  oheapMt  and  moat  convenlaatUluniinant. 

In  reforeoco  lo  private  llaintfag,  your  *ub-«oinmftt«e  found.  In 
muiy  inaianeea,  tlial  notwithalAndlng  the  iaoreaaed  coat  o(  the 
doctric  light  aa  c«mpared  with  go*,  oonaumorv  preferred  tbo  adop- 
tion of  elKtric  llghung,  aiid  ihoy  would  on  no  nooount  return  to 
KTbe  amount  navod  in  nt«ok,  de<^o^ationa.  etc..  (otnied  an 
lortant  item  in  tliia  «ti(sit«. 

Vour  aub  iHimniittcc  havo  not  the  tnonns  of  fanninK  n  very  eioct 
••tinwte  of  Iha  total  oMt  of  ovUbluhing  the  olootrlc  ligbting 
vtation.  lui'j  of  luyina  tfao  niaini  throughout  tho  oompulaory  ar«a  ; 
but,  frum  liKuroi  nubniittod  to  theoa.  and  juihting  hy  what  ha* 
been  done  elwiwhoro.  they  think  thalanum  of  botweon  £2S,000 
and  £30,000  will  b«  •ufllcloiil  to  begin  with,  to  tlioroughly  equip 
the  nation,  and  u>  nuiHily  the  dlatriat  In  oonfonnlty  with  the 
condition*  Imiioeed  by  ntrlloineat—tlieaoet  depending,  however, 
to  ■omo  extent  on  the  rite  oheeen  and  on  the  t>riM  paid  for  it,  or 
whether  it  be  lenaed  liiBtoad  of  being  iiiirchaaed. 

Having  regard  to  tho  fact  tliat  it  will  tohe  about  one  yoar  to  got 
•verything  into  working  order,  it  would  be  unwUo  to  pootinnc 
the  oonelueration  of  the  tmbject,  and  your  •ub-committoo  would. 
'  hi  ooBOlwion,  rooommood  that  a«  Mon  «■  a  Mte  tor  the  Italian  cnn 
1 'ba  obtained,  the  boroagh  engineer  and  Hr.  Mbnoj  bo  initruc^tnd 
to  pn|Mi«  inamodiatoly  plans  and  apodfloationa  upon  wbicli 
Mtinutea  may  bo  obUtinod  (n>m  buildorf,  <doct«ical  oontrootom, 
and  engineer*  tor  the  whole  of  the  iilant  Booaawry  to  enable  the 
CorpomtloA  to  carry  out  oleclrlo  lighting  work*  In  acoordanM 
with  the  requlroBonia  of  ibe  worldonal  onler. 

Dated  thb  3rd  day  ol  Uar,  IJHScl  Signed  by  V.  W.  I'akky, 
cbalmuM  of  *ab*cwnniflua  i  T.  Wimmom  JAonns;  \V.  J.  Tni>(t>ci!  i 
J.  U  WiiKATi,BY.  town  Clark  i  W.  Haki-ith,  borongh  engineer : 
W.  H.  Mamkv.  ebctdai)  engineer. 


THIRD   RKl-ORT. 

ThepnXMdlnRSol(he>ub-oonmitteeabeld  on  July  19  and  :i9. 
and  Aiigiut  S,  were  read,  anl  alao  the  following  additional  report 
st  th*  Nb-MmmttMe :  I'MnlLng  Ibe  fuller  oonaidenlian  of  the 
Inlarfm  report  dated  May  S,  IMri,  which  wiw  tfinlo*!  >nd  oircu- 
lotod  among  tbo  member*  of  tho  I^ifatiotf  Commilloo,  a  apecial 
oommitleo  eonniMing  ol  the  maj-or  |  Mr.  Ahrterman  Kem),  and  tho 
ohalnnan  (Jlr.  Ooancillor  Vaughui  i.  with  Iho  borough  eniriaoer. 
have  entered  into  n«Kotiatiani  for  obtoiaing  a  eaitable  rite  for 
alMtrie  tfgbl  worka  In  thoee  loooliiiee  wbteh  appeared  to  be  tbe 
aoM  convenient ;  but  aa  the  prloea  Mbed  were  prohibitive  in  aonM 
oowa,  while  In  other*  Iboro  aoomod  little  proa|iecl  ol  tlie  offer* 
DMde  on  beliall  ol  the  Cor^Kiralion  bolag  acro|it«d  wtlhout  tery 
aorioa* iMaya  taking  plaoo,  your  eab'CionimUtee  wore  ohllgod  to 
•oarah  (or  a  Kwaewhat  !•**  deabKble  (ilaoe  In  Mh«r  dlieoilon*. 
•Ml  they  beg  to  refiort  that,  falling  to  llnd  a  mora  larour- 
aUo  eltuAtkn.  eome  portion  of  tbo  Corporation '■  ow«  p««- 
perty  at  C-onton  can  be  made  avsllablo  it,  aa  tlwy  boliovs, 
Ibe  aupidy  of  (reab  water  (Hove*  lulKdonl  lor  Iho  jiurpOM  in 
view.  A  trial  bole  i*  being  aonk.  and  there  would  aoBm  to  be  no 
lloubi  (Iwl  WBKv  in  very  Urge  <|iianlity  in  lii  ba  hMl  igiiilo  <ilo*0  to 
the  aurfarc.    The  nubui)  li  KratrJ,  to  ikal  (h»r«  will  be  oa  trouUo 

I  with  tbo  foaoiiatMiM  of  buUding^  olo.,  and  a*  the  pkit  ol  lead 
adjoin*  eabtlnf  railway  eidlkg* Ibe  faeiUtiw  lor  gotung  cool  m« 
gnaL  T1iao«Tvmodlflcatioai«i|iiiiilolB  tbo  anh^ne  propoaed  hy 
yoar  aoh-flemmltloo  In  iheir  |ir«vMua  reporta  will  be  In  regard  li 
the  praMura  meewary  fur  iienMnitting  the  electric  currant.  Tho 
^ 


dialuoo  fraiM  wMob  the  auiiply  I*  to  bebaonght  being  greater,  tbo 

oreaaedi  b 


'  «art  of  aaatna  will,  of  eoiir«a,  be  aooMwhat  Inor 


hot   tho 


'  •fSeienoy  of  tbe  ■yaMot  oan  be  laalntainod  by  alighlly  rahdng 
'  Iho  &u.r,  at  lh«  geaemUnK  ■tattlon,  and  tbe  diitinct  aavtiitr  In 


the  amount  allowed  for  the  Kit«  will  more  than  MVOT  the  extra 
Muni  which  would  haTc  to  be  expendod  io  the  longer  ouioM. 
Having  Inopectod  Iho  work*  of  tho  BouraeoKHrth  Eleotrie  Ugfat 
Company,  which  are  more  than  two  mika  ont  of  thai  town,  yww 
eub-eommltteo  loonahitlng  of  the  ehairaan,  Ur.  Aldorman  Jaooba, 
and  Ur.  OonooUlor  Tronnoo,  with  the  borough  cnKineer.  and  Ur. 
Maney)  are  oonfldent  thnl  no  real  diiHcMlty  will  luiso  in  dealing 
on  eimilar  linea  with  tbe  larger  aupjily  that  will  bo  needad  for 
('ArdifTi  and  the  chainnao,  who  haa  since  Im  roWm  from  tlie 
Antipodee  gone  wry  Uioroughly  into  the  whole  matter  In  London 
and  other  lawn*,  find*  UumU  ia  oompiate  aooord  wlUi  the  ooa- 
clnidona  arrived  at  after  *o  ronch  care  and  thought  by  tbo  < 
members  of  your  aubconunlUoo.  Aa  aoon  oa  the  •luaauon  of  I 
baebeeadiapoetdof,  itlanacan  be  prepared  iuidcBliiaat«aobtall 
and  your  eub-oommittoo  would  anggcat  that  the  wD«k  be 
poatmi  en  aa  quiekly  aa  jioeaiUe. 

SiiriMid  by  \Vm.  M.  E.  Vacoiux.  chalrmani  Tmumak  Kua, 
ma}«r:  T.  Wisi-wik  Jacvb^  j  P.  W.  Cahkv  ;  W.  J.  TiaocKcKi 
W.  llAnrDH,  borough  ongineor:  W.  H.  Ma>wkt,  eleotrlcal*n|iln«ar. 


LEGAL    INTELLIGENCE. 


ESK  V.  THE  PUHET  ELECTBIC  UGUTING  COMPAHY. 

Thii  ooao  WM  one  of  ooneidanible  importauoo  to  eleetrical  oagl- 
noer*.  and  waa  hoard  before  hi*  Bonoar  Jodg*  Baylo*  at  tb« 
Wcatminator  Couoty  Court  on  Friday  Utt.  Th»  plaaillfT  1*  a 
trarollor  in  cleotrioal  applianoee,  and  he  ened  IM  dofendaat 
oorapany  to  recover  a  month's  a-agea  io  lieu  of  notioa. 

The  facU  of  the  caKo  were  tbot  in  July  the  plaintiff  oaOed  at  tb« 
ottoo*  ol  tbe  defendant  oorapany  in  roiorenoe  lo  obUining  enlen 
lor  the  InaUllttlon  of  thalr  electric  light  In  Ibe  Hret  taejanee  be 
Mw  Mr.  Blatter,  who  wa*  the  maaagor  to  the  oompany,  and  after 
a  oonvet«ation  on  the  aubject  he  waa  told  thai,  rabfoct  to  hia  r*f«- 
enoe  being  mtisfactory.  ha  aould  be  engoced  for  a  month  on  irlnl 
toreproaeot  tlie<Mendant  eom|Miivoul-«f-doa«s.  Ttial look ploee 
on  a  ThurwUX'  <""'  '*■  ""■  arrangod  that  tbe  plalnUfr  thonU  ooai- 
nienoo  work  on  tbe  feUowing  Uonday  rnondng  if  hit  lefweuen  waa 

aiprovod  of.  Tha  risiferenoe  waa  received  in  dwe  ooona,  and  on 
e  Monilay  morning  the  plaintiff  oommeacod  operatiom.  On  tbe 
following  day  (Tooaday]  tho  plaintiff  called  at  tbe  oAoe  of  tbe 
der«ndaot  coin|iany,  wlieo  Lo  >*w  Ur.  Cbarlo*  Scott,  who  w*a  tho 
■eorolary,  *ik1  inforinod  him  that  he  waa  malting  oocno  urogrew  in 
the  work,  and  had  that  day  (o  go  to  lallngton  toaee  M^r Trobyn 
in  reference  to  die  inMollatlon  of  elootric  light  at  BlalMr  C»»^ 
At  the  eamo  interview  ha  aaked  the  aeeratary  to  give  hhn  aoMo 
money  on  acoount  of  tnvelUog  eKpaneea,  but  he  wased  to  do  no 
on  tho  ground  tbut  the  ongagemeal  had  not  yet  been  tatUed  bv 
Ibo  company.  Home  mther  unpltaaant  oooveraotlon  then  enenod. 
and  it  nhinwtely  resulted  in  the  rofuaal  on  the  port  of  tho  •acrv- 
tary  lo  pay  anything,  and  bv  further  expreeeed  bii  regret  at  «*w 
having  madean  orranirciucnt  which  theairactorewonln  not  mtlfj. 

For  tbo  dalene*  Mr.  Cluulee  Bnett  waa  tailed,  and  antd  he  bnd 
an  intorview  with  the  ijUiiitilT  on  tbo  day  atlor  be  iiiiliHniniil 
work,  and  hio  then  oHhed  him  lor  aome  naOMy  on  aocoiwH  ol 
Ira V ell  1  iiK  v I !'«"*<•-  Wltnena  told  him  that  tho  eogaMaMt  hnd 
never  been  ratilM  by  the  dlroetot*.  and,  therefoiVi  ne  had  no 
power  to  pay  bim  anything  on  aooount  el  e>pen*e*> 

The  nnlMW  then  aakod  for  tbo  return  of  hi*  teferenoe,  bnt 
witncM  refuted  lo  give  it  up  on  the  ground  that  tho  dooummt 
w*a  a  oot^ential  one. 

Hi*  Beaenr  aaid  bo  wna  of  opinion  thai  the  plaintiff  never  wn* 
Bdually  ennge^*  *^'  tberofote,  he  wo*  not  entitled  lo  make  any 
claim.    Jnowmeot  would  bo  tor  defendanta  with  eoele. 


COMPANIES"  MEETINGS. 


H 


CUBA  SUBMARINE  TELEGRAPH  COMPANY.  LIMITED. 

The  ordinniy  gcnefal  tnooting  of  thii  Company  waa  held  nn 
Wedacadayat  tboofEcosOM  Broadau-oct.  Mr.  Thomaa  Unan- 
wood  praaulug. 

The  rrbiliwin  *ald  their  ineomo  lud  been  about  £1,  lOft  laore 
than  that  of  tbo  cortoapondliw  iicriad  of  tbo  nrrrieo*  year,  bat 
thb  wa*  dno  to  tbo  fnet  that  daring  a  part  of  the  haltyeor  ended 
June,  lADI.  vritb  wblob  thw  ware  now  oompertng,  Ibetr  Ubo*  watw 
interrupted.  Tbe  eipandilura  for  the  pawt  faoif-year  bad  been 
ahoat  XM  taa,  altliougb  tbcy  had  nude  rather  aa  unoaoaJ  cAarga 
(or  depredation  on  avorea  and  oaUe  ia  atock— namely,  OK4  (or  tha 
bnU-yenr.  T*  fill  tbe  vacanoy  at  tbe  Board  caaaid  by  tha  deatb 
of  itr.  Keil  Boaaa^afc  Mr.  Qeorge  Keith  hod  been  awrtnad, 
That  gentkman  had  been  their  *a£iaear  and  general  aupeefat— 
dent  III  (!uba  for  over  IS  yaar*.  and  aa  he  dadred  b>  naata 
in  Rtigtand  be  had  batn  efoctod  a  director.  In  thai  eapoM^ha 
wouhTrooelv*  £'JM  a  year,  and  in  addltioo  be  woald  hov*  tlm  a 
year  (or  tahlng  the  oollre  Buiiervlabn  of  Uto  eabka.  aad  Ifca 
reapenalhlllty  cf  tooktag  after  them  with  tbe  awtotaaoe  ol  one  of 
tha  Ogtapony'*  aervanla  In  Cab*.  In  the  eveM  o(  Ibe  eafctan 
miaHig  rvpali  Mr.  Keith  had  undertaken  to  do  tbe  work,  aad  ha 
«iiu1il  laeel**,  duiing  ib*  unae  he  waa  awM  fiwn  BngloMl,  tba 
■aUry  be  woakl  have  reoeivod  aa  gOMtal  maa^ferla  Cidaa. 
Altogether,  by  Iheae  amagemeala,  a  oooaiderable  aavUig  had  bean 
efleoMd.    He  coodiaded  by  laavlMt  the  adopUoa  of  tbe  reparb 

Kv.  Oartea  W.  VoalM  aoooMM  tbe  moKon. 

In  r«t>ty  to  a  ahorohoUor,  tha   Oialnnaa    atoUd   that   tbe 
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INreclan  eonld  pre  no  farther  iDfonnation  than  was  contained  in 
tha  report  rcepecting  the  Company's  suit  ogainet  the  SpaaUh 
Oovamment.     Thay  ware  not  damaged  by  tba  delay,  oad  they  did 
wbprMi  the  matter. 
The  motion  vu  adopted. 


PIONEER  TELEPHONE  COMPANY. 

Ar  extraordinary  eeneral  meeting!  of  thie  CompaDy  tvaa  held  at 
Wtneheeter  Hoiue,  the  Duke  of  MarlborouKh  prsBidrng,  to  cooBider 
aiMoIatioD  for  windioe  up  the  Company. 

In  propoein^  the  motion  the  Chalrnuui  stated  that  the  Company 
was  formed  originally  to  inaugurate  a  new  departure  in  a  now  and 
Important  industry,  and  those  who  bad  supported  it  bad  been 
(Babied  to  secure  a  reaaonable  profit  on  the  risL  they  had  under- 
taken. The  Company  bad  done  some  useful  work,  and  it  obtained 
aertain  important  contracts  with  the  view  to  the  eventual  eatablitdi- 
nant  of  an  extensive  t«Iephone  system  throughout  the  country, 
niey  acquired  tbeMutnal  Telephone  Company  at  Manchester,  and 
thna  ooMtltated  themaelvas,  with  their  otrlier  aciiutaitioni,  a.  going 
coDoem.  He  interest  in  their  Manchester  undertaking  had  been 
pnrchaaed  by  the  New  Telephone  c3onipany,  which'  had  been 
lonwd  oat  of  the  Pioneer  Company,  and  thus  the  objects  of  the 
ortginal  oompany  had  been  accomplished.  There  was  no  doubt 
ttat  the  New  Telephone  Company  would  he  of  groat  ndvantw^ 
hcth  to  tlie  metropolis  and  the  country  gencrafly  ;  and  by  the 
aTrmawiigiit  which  had  been  come  to  with  the  National  Company 
a  woAlng  alliance'  had  been  established  under  which  there  would 
be  ao  WMte  of  capital  through  rival  systems,  and  there  would  bo 
ptoaliv  of  room  for  both  oompaniee.  The  public,  too,  would  be 
giMtly  bMMfited. 

^e  motion  w«*  adopted. 


UVERPOOL  OVEBHEAD  BAILWAf  COMPANY. 

The  half-yearly  meeting  of  this  Company  waa  held  in  Liverpool, 
Blr  William  B.  f  orwood  in  the  chair. 

Qneetions  were  asked  about  the  recent  issue  of  debentures, 
■Bntal  sliareholders  complaining  that  they  had  not  had  the 
onxirtDnity  of  Eubscribing  for  thcJi.  The  c&alrman  explained 
tbat  ample  notice  was  given  that  the  debenturee  were  to  be  issued. 
No  BiqtucaUon  was  received  from  a  sinzle  shareholder,  and  the 
DIreetota  felt  that  if  they  had  ofTered  the  bonds  t«  them  they  might 
liATO  been  left  with  some  for  which  they  could  lind  no  customers. 
Xha  bonds  were  taken  by  the  Bank  of  Liverpool,  ant)  the  Company 
liNd  pnid  the  bank  1^  per  cent,  to  cover  brokerage  and  all  costs  of 
Ivu. 

TiM  roport  wu  adopted. 


COMPANIES'  REPORTS. 


BIBMIHOHAH  CBHT8AL  TBAHWAYS  COMPANY,  LIMITED. 

Directors :  Joseph  Ebbsmith,  Esq.,  chairman;  M.  J.  Smith, 
Ekl  :  William  Neale,  Esq.i  W,  J.  Carruthers-VVain,  Esq., 
A.H.X.C.E.,  managing  director. 

BsHDortirf  the  Directors  to  be  submitted  to  the  shareholders  at 
tlM  atereatfa  ordinary  general  meeting,  to  be  held  at  The  Queen's 
Biotal,  Stephenson-place,  Birminglia^,  on  August  24,  1S9S,  at 
12.30  In  the  afternoon. 

l^tO  Bubioined  statement  of  traffic  and  profit  shows  that  the 
profits  of  the  steam  department  have  been  materially  reduced  by 
ttie  charge  for  fuel  (part  of  which  is  exceptional,  and  by  the 
rapalra  to  engiDes.  The  electric  department  shows  a  loss  chiefly 
do*  to  the  heavy  charges  for  renewal  of  batteries,  but  your 
Directors  have  now  under  consideration  a  contract  for  main- 
tenance of  batteries,  which  it  is  hoped  will  tend  to  material 
SOODomy  and  profit  of  working.  The  cable  department  has 
■gidn  BBOwn  a  gratifying  result,  and  it  is  evident  that  upon 
TOatas  of  heavy  traffic  and  severe  grodieots  no  other  system  of 
tsraotloD  at  present  in  operation  can  compete  with  the  steet  rope. 
TIm  particular  attention  of  the  shareholders  is  directed  to  the 
dfmmation  of  profit  consequent  upon  the  constant  increase  of  the 
cdiannw  for  maintenance  which,  under  the  terms  of  bho  teases  of 
•be  Hnee  within  the  city  as  settled  by  our  predecessors,  we  aro 
btniid  to  pay.  How  serious  these  are  will  apjiear  from  the  follow- 
bwatatement  of  the  amounts  paid  in  successive  years:  IH85-Q, 
iSU.^6d.;  1886-7,  £654.  8s.  7d.  :  18til"-»,  £739.  19s.  6d. :  1888-B, 
£1,935.  15a.  4d.;  1889-90,  £4,883.  Ds.  lOd.;  189U-91,  £S,038.  Is.  Sd.; 
1861-92,  £6,093.  3b.  2d.  It  is  quite  clear  that  so  large  and 
Imraaaing  an  expenditure  can  only  be  met  by  an  increased 
rvwne.  Aft«r  careful  deliberation  your  Directors  are  of 
oninlon  that  this  increase  of  revenue  can  be  earned  by 
too  convMBon  of  the  Stratford -road  line  into  a  cable  line, 
iriddi  would  be  a  source  of  great  profit  to  the  ('«mpany  and 
paat  oODTenience  to  the  travelling  public,  and  would  increase 
tba  saoorlty  of  the  Coiporation.  They  have,  therefore,  with  the 
ooaeananoe  of  some  of  the  l&weeb  shareholders,  applied  to  the 
I^ddio  Works  Committee  of  the  Corporation  to  allow  the  expendi- 
tan  of  the  whtde,  or  part  at  least,  of  the  sum  of  £6S,5H0  (which 
tba  Corporation  hold  as  security,  and  on  the  bulk  of  which  they 
■Iloir  faiterast  at  the  rate  of  3j  per  cent,  only)  to  be  applied  for 
that  parpoae,  and  they  recommend  that  tho  committee  of  the 
tafwaaentatiree  erf  the  shareholders  may  have  authority  given  to 
Umb  by  tho  ganaral  meeting  to  assist  your  Directors  in  this 
iiiaHiii  TbarerenaBaoeoniit  shows  a  balance  of  £17,050.  4b.  lid., 
to  wUoli  hM  to  ba  added  the  earn  of  £1,262,  3b,  9d.  brought 


forward  from  last  year's  Bccaants,  making  together  £18,921. 
ISs.  Bd.  Your  Directors  recommend  —  1.  That  the  pay- 
ment of  the  dividend  upon  the  5  per  cent,  guaranteed  shares, 
amounting  to  £5,000,  be  conSrmed.  2.  That  the  balance  of  revenae 
account,  amounting  to  £13,921.  18s.  Sd,.  be  carried  forward  pend- 
ing the  result  of  the  application  to  the  Corporation  of  Birmingham 
above  referred  to,  and  also  pending  the  decision  of  the  sharebolders 
as  to  any  reduction  of  the  nominal  amount  of  the  ordinary  capital. 
It  has  been  represented  to  the  Directors  by  many  largo  share, 
holders,  that  the  time  has  arrived  for  reduction  of  the  ordinary 
share  capital  from  £10  to  £5  per  «hare.  Diverse  views  appear, 
however  to  be  held  upon  the  subject,  and  your  Directors  consider 
that  the  authority  of  tho  commitUe  of  sharoholders  mieht,  with 

Sropriety,  be  extended  to  the  consideration  of  this  matter  also.  Mr. 
[.  J.  Smith  and  Mr.  W.  Nealo  (two  of  the  Directors)  retire,  and, 
being  eligible,  offer  themselves  for  reelection.  Messrs.  Howard 
Smith,  Slocombe,  and  Co.  offer  themselves  for  re-election  as 
auditors  of  the  Company . 

[The  report  also  contains  working  accounts  for  12  months  of  the 
1  ariouB  forms  of  traction  used.  The  steam  traction  shows  that  the 
average  cost  per  mile  run  was  15'B0d.  In  the  horse  department 
it  was  ll-SOd.  ;  In  the  cable  departjnent  it  was  12'20d.  ;  in  the 
electric  department — full  details  of  which  we  give— it  will  be  seen 
to  ba  l.l-39d.  It  is  unnecessary  for  us  to  do  more  than  give  details 
of  the  electric  working,  which  unfortunately  resulted  in  a  loss.] 
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Elkcteio  DEI'ARTMENT, 

Dr.  £       8.  d. 
Electric  haulage  : 

Wages 2,657    9  II 

Fu^ 1,300    8    0 

Stores   517    2    8 

Water  and  lighting 78    7    6 

Sundries  71   13    7 

Machinery  : 

W^^B  638    9  10 

Moterials 2,529    7  II 

Car  repairs  : 

Wages 280    8    9 

MaterUlB 593    9    5 

TrafHc  expenses  : 

Wages 777  12     1 

Water  and  lighting  68  11     9 

Stores  9    5    3 

Stationery,  tickets,   and 

punch  royalty    61     4  10 

Sundries l.-S    9  10 

Permanent  way  and  buildings  ; 

Wages 12    6    9 

Materials 1,.139  18    0 

(ienemi  chaives; 
Stationery  and  inclden- 

tola  86    7    2 

Salaries    85    5    5 

Compensation    87    3    0 

Kates,  taxes,  and  insur- 
ances   433    3    6 

Professional  charges 233    6  10 

Sundries 25    3    8 


s.  d. 


4,626    1    8 


.%167  17    9 


873  18    2 


1,132    3    9 


1,352    4    9 


950    9    7 


1539  £12,101  16    8 

Average 
per  mile  run. 

d.      d.            Or.  £        s.  d. 

1307  Traffic  receipts 10,281     0    4 

■18 

13-25     Advertisements  141    4    7 

2'14    Balance  to  revenue  account 1,679  10    9 

1339  £12,101  15    8 

Note.— Miles  run,  188,760;  passengers  carried,  1,38'2,997. 


NEW  COMPANIES  HEGISTERED. 


United  ■leotrlo  Bewage  and  Cliamleal  Byndloate,  Ltnltad. — 
Registered  by  E.  M.  ^\■alke^,  i;i2,  AdoUide-road,  N.W.,  with  a 
canitnl  of  £5,000  in  £1  shares.  Object :  to  acijuire  certain  patents 
relating  to  an  improved  process  for  the  purification  of  sewage,  and 
to  develop  and  turn  to  account  the  same.  Roistered  without 
special  articles. 

Reva  Daotrlo  Llcbtlag  Company,  Limited.— Registered  by 
Deacon,  Gibson,  and  Medcalf,  4,  St  Mary-axe,  E.C..  with  a  capital 
of  £40,000  in  £5  shares.  Object :  to  carry  into  effect  two  agree- 
ments expressed  to  be  made  between  this  Company  of  the  one  part 
and  the  Hove  Commissioners  and  Messrs.  Crompton  and  Co., 
Limited,  of  the  second  parts  respectively,  and  to  carry  on  the 
business  of  an  electric  lighting  companv  in  all  its  branches.  There 
shall  not  be  lees  than  three  nor  more  than  five  directors  ;  the  first 
are  to  be  elected  by  the  signatories  to  the  memorandum  of  «Hwy»&- 
tion.     Qualification,  £500.    Kein\m«iEeX\Qt^  ■.  Cibt^iniKai  KV^t^'S 
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r  aDDom :  ordlaary  dirootora,  jESDO  per  ann«in,  ilirMbto,  with  * 
[fntlher  *<im  of  5  jmr  ccnl.  ot  Ibo  niiBainiiijt  profiU  oflw  pkyniont 
'  o(  7  imt  ivBi.  iliiklonH, 

Ounbndso  El«om<«l  B>Blii«erliig  Compaaj.—Thlii  C<iin)Aay 
luu  Imcq  Coruicd  for  tiio  tiui|ioi«ot  Okiryini,'  on  th«  burineMM 
dectrlatl  Wffinoon  «itd  motncwn.  Tlie  troard  ol  ilirectora  u 
eonwewdetUMfolloiriBegmllcaaon:  Mr.  H  (Vl en.  Market' hUl. 
OunbrtdM;  Mr.  C.  A.  M.  Fennoll,  Utt.D  ,  Intc-  Fellow  of  Jam* 
OoIligB-.  Bir.  JkoiM  I).  Vryor,  Kurnen  Lodgu,  (-ambri<l(rc:  Mr.  A. 
Btrralt  [•IcMrioal  eOKinMr),  mumnni;  ditvcwr  ;  and  Mr.  K.  M. 
Bkily  (who  irill  join  lh«  Boanl  niter  oJlolmonc  and  recoiio  no 
ramun«raUan  a*  director  lor  tho  fltvt  two  yun).  who  havp  power 
to  add  to  theii  number.  IIid  Dimrton  havo  Mxiiitrwl  tlio  biMaeM 
cf  elecirioal  eii|[iooeni  hitherto  owiicil  and  narrM  on  by  MsMnt. 
Bait)-  and  l^r^ndy.  of  81.  Mnry '■)»«*«$»,  Cambrid^,  ta|;ottier 
with  their  rtiihui  nnd  iBlorwtH  in  c«rUun  pat«nU  connected  lher«' 
with,  •ml  thwr  uiisliiiK  conl.nwlfc  (or  il  luminal  ion. 

ColU«r^arr  Tala^Mne  and  dvotrloal  KuinCaetiirtsg  C«4M- 
B»u,  UMkUad.— K<s>il«ml  by  Nicholson,  (.raham.  and  (inhain, 
UiOoteaan-atrMt,  6.C.,  witb  a  opiulof  tUXi.UUOin  rmtharoa. 
ObjMt  I  to  a«q«tr«  a*  ■  |[DinK  connein  ttin  bunlneH  ol  the  Colllsr 
Audible  Tol«i>hooe  Sj-ndicale.  Ijiuiliid.  and  wlili  a  view  to  t}ia 
aoqnirition  liiereal  to  ado[>t  and  cartv  Into  elEsot  an  iiffre*' 
mant,  enada  March  17.  batwoon  the  Collier  Audible  T*l«|7iono 
Syadicato,  Umlud,  of  the  one  |iart,  and  K.  Hampton, 
on  baliaU  of  Mm  Com|iaov,  ol  the  otiiar  part,  luch  agreo- 
i«Dt,  bovevar,  Md|c  mocuflad  by  an  asroemenl  espmaed 
I  bo  OMido  botwaaw  the  tama  parUea,  and  boBriDg  dato 
ognrt  a,  ItWS:  fanarally,  to  oarrv  on  btuinca  aa  man ufoiftu tarn 
daalara  bi  talephonea,  oablea.  wiroe.  Uooa,  aocumDUlon, 


iguna.  alA ,  or  any  other  appKniiua  or  thintrK  eonoactod  with  the 

it«bllakm«nt,  working,  anci  RiBintaiiBncc  of  tolaphono  commnal- 

ion,  or  in  mnntction  with  the  sooralioii,  dialrlbulion,  ■upnly, 

Accumulation,  or  oinp)i>}-niont  of  oiontrlclly.    The  lintt  RubHcrllfan 

ttro: 

tiliaraa 

H.  HaUhawa.  Da>by-atr««t,  Maaobaatat    I 

H.  J.  Owen,  14.  St.  MaryVicata,  Manohwtar 1 

J.  E.  PUlInK, -27,  lj>af-«tJ«et,  Hulme,  Uancheitor    I 

G.  Graham,  1&«,  8i.  ClaBianta-road,  ChorliOD'Onro-Haidj    I 

W.  8|>eno«r,  SSS,  ManDheater-road,  UoUiawood 1 

T.  Chapnaao,  311,  Bolton-road,  iVndlefaory 1 

W,  Fml,  Spring  Bank,  IiUma-o'-th'-HeiKhl.  Mnachoater  t 

_  There  aball  not  be  Ian  than  five  nor  more  iJion  wnon  Director*. 
^KThe&»laro.t.  \V.  Maclure,  M.P.,  G.  C.  Thompwn,  J.P.,  H.  9. 
^■rottor.  M-l\,  H.  r.  norfard,  A.  T.  (roUlar,  and  A.  Uarr.  Qaallfi- 
^■«aUon,  £20a  KcmunoratioD.  £1.000  par  annum,  divhible  lunongat 
^^Btiiani  aa  Ibey  ihemrelroa  ahall  daUirniina. 


BUSINESS  NOTES. 


Waat  India  and  Panama  TaloRTApk  ftnfnpwnj      Ttm  rsoaipU 

for  Ibo  hnll  iii'iia)]  vcxttij  Aiii;ii-t  !.*<  wire  £1,WI^  )^^iIlt■t  £1,630. 

City  and  fteotb  London  Railway  Oompaar.  -Tlio  recei|irta  lor 
thfl  wcfik  eiiiliri^  Aii^;.  Ur.li  were  C7-I,  aKainiL  tCOXt  for  thv  ume 
peri':'l  of  IakC  ycwr,  or  »'•  ini'Koao  ol  £0S. 

Ckant*  of  Addraaa.  \IiKit.ono'a  TeleKrapbw  N«wi  EicJiBJaKo 
boa  been  rvmoved  from  SI.  Slephoa'*  chamber*,  Tola|[ra|>b-atrool> 
K.C.,  toK.  Coclujiur-atroot,  rhnrinjc  Vtom. 

Waatara  and  Braalltan  Talasraph  Compaaj.-The  roealpU 
tor  the  pa«l  wevli,  nft«r  di?-luuting  17  per  oant.  payable  to  the 
LandOB  Pln'biu  l!rii/ili.in  ('oiiii-Any,  were  £'.'.flH, 

WHlBttMtar  Kloetrle  Snpply  Con»oratlea.  Uoiltod.— Tbe 
Board  bavo  tUclHrad  im  luunin  dii  idouid  (ot  tli«  hnU-yoar  ondioa 
JuBO  Ml  laat  at  tho  rata  of  £.1  {>er  cenU  par  annam.  Tliia  dlHdend 
will  be  payable  on  September  la  neit  to  all  diartliolilon  whoaa 
iwnaa  an  on  tho  rogfator  on  AoKuat  10,  and  the  warmnta  wilt  be 
fMMd  bi  ttoe  ooona. 

any    U«bUa|.— The   taodor   of    Maaata.    I'Mraon   and    Co., 

Ttacbiiri'h  iii.'*««,  London,  tor  the  xupplr  mod  areetioo  ol  the  oon- 

-.Hraottonal  Iroawork  lor  Uw  MeradUha  Wbat<  UapAt  ol  the  CUy  ot 

rlMidoa  Blacurie  IJ|[htlng'  Comuaay,  LimUed,  iMa  been  acoaptod, 

'the  amoaat  bahut  £3,ft>.    ne  plana  and  apadSoatlona  war* 

drawn  up  by  Uarar-Genaral  Webber,  (XB^,  and  Colonel  Saddou, 

aagioeara  to  (ha  Company. 


PBOVISIONAL  PATBHTS.  1892. 


I4»)g. 


Aooi'WT  8. 
143M,  I»»ra»aannia  la  aro  lampo.     Ben  Daath,  ZT,  Hattln**- 

Utuf,  l^ATir^un  ttteot,  Londoct, 

lmv>«*eBtaMa  Is  alaatrtetty  Malaga.      Fraaobi  TBag*a, 
Etneit  Fraiicw  Uoy,  and  John  Abbott  Ililfe. 

Avumr  0, 
Aa  olaetrla  baU.  «i«onEa  Davto,  M.  Hrook bank  ■  road, 
LewMham,  Ijmdnn. 
14:llM.  laiprovonaau  la  the  method  or  and  apiMu-aiu  far 
traaamlttlad  and  raeelvlng  lino  Uaaata  ov«r  ntala 
Bad  loeal  atoatrtn  alranUn.  Wllluia  F'ra'ihliii  (ionliior. 
'U,    ttoutluuniAau  -  butlilluK*,    Cliaiioary  ■  Ions,     louden. 


liSDS.  UnvMrenaiita   rebtbtg  to   alaetHe   ftranoea   tor  tte 

liaalniiim    of  BnTUoroDi   antpiude   oraa  and  for  othar 

parvoaaa         -li>li'i      VWlUr     t'lkim     liii<I      Kiibvl      ICddDn 

(.'omniao",  4:c:(.  St'iiml,  lAintlon. 
UilO.  Improremonia  in  oomMBod  BahlBg  and  Ufa  bonta  to  bo 

IMWaUiHl  by  by Aranllo  mDetkanlam  BOUMad  by  alaBm. 

alBotMc.  or  other  koown  power.     Jo>o()b  fletoher  <>roon, 

Ulacka'all-ynrtl,  Loetlon. 

AvuviT  la 
1H23.  tmproTamaata  ta  alootrlelty   motara.     Arthur   Wrigbt, 

36,  I'&ik'croiccDt,  BriKhlon, 

.\ll..Ll.T    U. 

l-U^I,  Improvemeat*    la    dooaratlag    ohiuidaUora.    gaaalMiB, 

lampa,    and    aloelrlo    tl«lil    flulnga       Harry    Hktolay, 

\'iX.  '.''Amr-TV  mw,   Hirmirij;li«!ii. 
144Se.  mprOToaoat  la  sorantlng  deTloaa  for  alaotromotora. 

Tlioiiuw  CuttriM,  Rloiwood  KlocCrioal  Work*.  Camp-read, 

l>i«d«, 
liSlS.  An    olectrlo   eomblaatlaa   atraat   alarm -box    far    ftra, 

pelloa,  aod  aitaer  pnrpoaoa.     II(i'>ii'  Itinlii),  34,  L««deo- 

iiAtlntrael,  Iy;in<ii>ii, 
145.13.  An  apparatna  for  oonrerUnc  aUanutlBS  obttobIb  «( 

•iBolffaUr  Into  direct  ourraata      Ittchixrd  Kornaaa  Lbow 

and  Aathmiy  Gvorife  Now.  l.',  tUIaoe-chamtxn,  D.  Bridge- 

Kreec,  WoatmiiKtor,  L»d<1uci, 
Ac.r^T  li 

li4fiH.  InproTOBMBia  la  lamMioMara  lor  laeBadaaeaMt  aloacrM 
lampa.  Chnrle*  Mark  I>ormati  and  Begioald  Arthar 
Hiultli,  Ordiul  Rleolrical  WorkR,  Salford.  Lanoaahire. 
(Comc'rlo  Fjiedlkalion.l 

I4W  Improvanwnia  Ut  troavod  wood  oaaaa  far  aleatrta 
oaMeo  or  wlrea  Saiuuol  Uiadley,  130,  LAudadowaa- 
ro«d,  ShcllUl'l, 

Ai-'ir.«T  i;i. 

HftlT.  Apparatiu  for  oantrolUag  tHa  alaotrlo  aarraal  am 
putuag  aloetroaaatora  la  otrealt.  liiuioeiu  Broa  and 
Co,  limlMd,  20,  SaBtbam|>ton.bultdiBKB.  ChaneaiT-lBBa, 
LMidoe.     [Meain.  Sloman*  and  Habke,  Oormaay.^ 

146S8.  Improvomanta  retatios    t«    ele«trlo    aeanmBlaiora    or 
aaoondarr  battortea,  uid  to  the  manafaMara  a(  pUiaa 
er    oloetredaB    therefor.         Arthur    Junoi    Smith,    II, 
SvuihHni|itoii-bulldln)[ii,  rbanoary-lano,  Londoa. 
InpireTementa  m  aad  ralBllat  to  alaetHe  bumbI 


HOJM. 

14600. 


Hciiiy  Ilarrii  Uke,  4&,  Soathampton-balldinBa,  Cbaadery- 
Innc.  I/)ii(lon.     rKr»)eripk  ^lan^^oe  .firnkinii.  ileraaay.) 
ImproroaieDts   In  and  relaUDg    to  tBa   nmaSfBOMrB  af 
plaloa  for  oleotrlc   aconmlatora.      -lulo*   Kouaaeau,   U, 
Southampton  buildings,  t'hnaoery-liuio,  UMidoa, 

SPECIFICATIONS  PUBLISHED, 


I9D43 

41I.'R 

\2>Vr2, 
I'JNtl. 
I.tlttl. 
I4J17 
l4Hi; 
l.-.76». 
IIMKII. 
lltllll. 
lilW). 

1197. 
11(03 
1 1 4J4 

lldir-'. 

ItOttN. 


ls>«. 
wlrea. 


ato.      Powhsr.      (Somnd 


Inaalatlnii    talosrapb 

iMii, 
laeaadeaeont    eloetrto    lampa.         Bailey    and     Wi 

(iv-,-iHill  i>)llK,K    ) 

MoaanriBK  alaotrle  onrraDta.     Aron. 
OursttTe  olootrto  belta.  ele,     KuhwU. 
nootrleal  pareal  eaehange  ayaiom.     f  lennatl. 
Talacrapkifi  ■pparatoa.     Sncco  nod  I-iafoadnL 
UaotrlD  trameaia.     Iteyt.     (Itrowa,) 
DlatrlbntUs  •looirictty      Hall 
Uaotrlo  elr.  olta  tn  UiblUs,  ate.     tlnnaoy. 
Bnapoadara  far  aloctrlo  laoipa.     T.  H,  awl  ('.  O'llrien. 
XIaeina  aoeiuMBlatora.     L»ho.     (Soii.  dlt«  KlecincUaita 
Maalarhappi)  (SyMteedo  KboUlHKy.) 
IMt* 
CanpllDSi  for  alaoirle  wlrea      miiola, 
Klootric  icnaratorB  and  matora.     Oooblao  and  AtkiaaOM. 
Talephooe.  ele  .  eieliaBiOB,     IlynMltd.     iHtmWKOT.I 
nontrto  lDc*mo«lv*a.     I'uidoo  and  othan, 
Inaulatora  for  etaairte  wlraa     Meyer. 


COMPANIES-  STOCK  AND  SUAR£  LIST. 


BmkOtL    

—  FnL    

InAa  Rabbw,  Gntu  Peraha  k  Talagnph  Co. 

nouae-to-tlouac      ■ 

Metropolitan  Becinc  Sapply   » 

Landao  Khcnktepfly    » 

Swan  U&iiad    „... „ 

St.  Janm'    „ 

Sational  Talepbom »...,.» 

RlecuioOeauroMlon. ..............        .«..,... 

Wtainiiuaut  RWirio i 

LlT«r|<ool  Kler«Tlr  Knp|>ly 
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NOTES. 

Bombay.  ^Tbe  Dwnager*  of  tho  Petit  SOlIs  are  intro- 
ducing oloctricity  as  motive  [lOTrer  iti  liuu  of  itonni. 

Ohnrob  UsrhtiiiK.— It  hu  been  iirmnged  to  light  Free 
Su  Puil't  Church,  Glii^i;o»,  by  electricity,  at  a  cOBt  of  about 
X200, 

Italian  Telegraphi. — A  report  rocentty  iuued  showe 
a  gTMt  <levelopmeiit  in  the  Italian  tel^jinphio  Mrvica 
durinR  1890. 

B«rlln  Tramoara.  —  Electric  light  harinf;  proved 
satUfactory  on  the  Berlin  omnibusea,  it  irill  be  Bdo[>t«d  on 
all  linej,  Including  the  traraears. 

A  lArgre  Ooatraot.— The  contract  for  17  milea  of 
otectric  railroad  for  300,l>00dol.  at  Cuyadatta,  U.S^  has 
been  gtv«D  to  Mr.  H.  Ward  Leonard  after  severe  oom[>eti- 
tion. 

NIaffara. — ^Two   turbines   of    5,000  h.p.    have    been 
,  wi  nodarvtand,  for  the  Niagara  tranemJMion  plant 
.  IVmkJi  and  Ficcaid,  water  power  engineers, 
of  Oeiteva. 

Hniilch. — The  muoidgial  authoriUes  of  Munich  have 
•anctionod  the  ligbling  by  electricity,  to  the  extent  o( 
not  uiore  than  300  h.p.,  o(  tho  puUic  streets  of  their 
aadent  city. 

Ameiioan  Brosli. — ^Tlio  Thomson-Houaton  Eleotric 
Company  own  a  controlling  influence  in  the  American 
Brush  Electric  Company,  for  which  they  paid  two  and  a 
half  million  dollars. 

A  WanUny. — Ad  eleetrical  engineer's  a|>prentice  immed 
Sil'ConnoIl  was  subbed  in  Belfast  on  Thursday  last  week 
tor  refusing  to  atop  singing  "Ta-ra-ni'boom-do'ay."  His 
condition  is  precarious, 

nadras  Tvloffrapba  —A  through  telegraph  wire 
from  Calcutta  to  Madras  is  about  to  be  erected,  The 
ItDgth  of  the  new  line  will  be  1,900  miles.  Copiwr  of  a 
cpedal  UuekotM  will  be  used. 

Bleatrio  Lannohcs. — The  conoMiion  for  use  of 
deetric  launches  at  the  Chicago  Exhibition  has  been  let 
provisionally  to  the  Columbia  Electric  L.aunch  Company, 
but  it  is  probable  other  companies  will  alio  have  Iikunchos 
running. 

CoventiT. — The  Council,  upon  tho  proposal  of  Alder- 
man Hill,  have  instnictcil  tho  Electric  Lighting  Oommitluo 
to  take  into  connideration  letters  which  have  been  received, 
and  recommend  to  the  Council  a  scheme  for  oloctric 
lighting. 

Soottiab  TelepboDes.  —  The  National  Telephone 
Company  have  reiuued  tbeir  directory  of  the  subscribers 
(or  the  South  of  Scotland,  which  has  grown  *»  much  uh  to 
neceeaitat*  its  being  reaet  in  smaller  typo  to  keep  it  into  a 
handy  bjm. 

Klaaale. — The  KiiURle  Town  Commiuionor*  will,  at 
the  next  meeting,  September  r>,  receive  and  consider  toinler* 
for  the  lighting  of  the  town  during  the  next  IS  motiiha. 
AppUtatiou  to  bo  made  to  Mr.  M.  Hegarly,  clerk  to  the 
Commiaaioncr*,  Kinsale,  Ireland. 

Wolverbampton. — The  Wolverhampton  Town  Council 
have  appix>ved  of  tbo  liigfating  Committee's  report  relative 
to  the  supply  of  «lectrieily  within  the  borough,  and  tho 
^B  Bptiointment  of  a  special  committee  to  advertise  for  tomtera 
^B  for  tbe  constniction  of  the  necodsaiy  worka. 

I  Tbuaderetorm  on  tbe  CoBtinent. — During  a  violent 

I        storm  on  Moitday  at  Vienna  tho  bnililings  of  the  Inter- 
I         national  Musintl  and   Dramatic  t^hibitjon,  in  the  Prater, 


I 


I 


wore  atruck  tivD  timea  by  tlie  lightning.    Portnnatdy  no 
Ofie  was  injured,  and  only  slight  damage  was  caused. 

LightnlDK  at  Osborne. — During  a  storm  on  the 
evening  of  Thursday  last  week  a  hayrick  on  Barton  Farm, 
Osborne,  Isle  of  Wight,  the  property  of  the  Queen,  was 
struck  by  lightning  and  totally  destroyed,  despite  tho  eiforts 
of  the  stafl'  who  had  charge  of  the  firo  ongioe  kept  a^^ 
Osborne.  H^f 

Tbander  at  BH«tol.— During  the  recent  thunderstorm 
at  iJristol,  a  reiii^irkjible  and  prolonged  clap  of  thunder 
starttcil  thousands  of  people.  Quite  a  paitic  occurred  in  ■ 
tbe  centre  of  the  city,  many  thinking  that  the  earth- 
quake  of  last  week  was  about  to  bo  repeated  In  more 
violent  form. 

Olaaffow. — The  mains  are  now  being  laid  in  Glasgow 
with  a  vion-  to  tho  lighting  of  the  c«nlral  part  of  the  town 
before  tbe  winter.  They  are  designed  on  tbe  principle, 
familiar  in  Westminster  and  8t.  Paneras,  of  bare  copper 
bends  lin.  brood  by  Jin.  thiek  laid  on  eartbenwaie  insu- 
lators in  iron  troughing. 

Wlre*TabIe.  —  Messra.  W.  T.  Olovor  and  Co.  have 
issued  a  table  showing  relative  dimensions,  lengths,  and 
resistances  of  pure  coj>per  wire,  both  standard  and 
Birmingham  wire  gauge.  The  table  is  beautifully  printed, 
mounted,  and  varnished,  and  should  be  hung  in  the  office 
of  every  electrical  engineer. 

Uont  Blano.— A  stout  wooden  observatory  has  been 
constructed  for  the  summit  of  Mont  Blanc,  and  is  packed 
off  to  Chamounix.  The  attempt  will  be  made  to  erect  it 
during  this  summer.  It  is  ^Sft.  high,  in  two  storeys,  with 
several  rooms  in  each.  Communication  wilt  at  present  be 
made  by  semaphore  to  Chamounix. 

SdiaoD  Works. — Kdison  seems  to  have  been  unfoi^ 
tunato  lately.  Not  long  ago  a  department  of  the 
SchenocUdy  Works  was  burned  to  tbe  ground,  and  now 
soon  after  thu  now  works  recently  erected  by  Kdison  at 
Ogdeo,  New  Jersey,  for  the  treatment  of  iron  ore  magneti- 
cally, collapsed  suddenly  and  four  persons  were  killed. 

Boston  Xdlson  Station. ^A  very  complete  deHcrifx] 
tion  o(  tho  station  of  thv  Ediaoii  Com|)aiiy  at  Boston,  U.8.|i 
by  Mr.  A.  C.  Shaw,  Is  given  in  the  New  York  EiatruxU] 
Engineer  for  August  10.  Great  credit  is  to  be  given  to. 
Mr.  Shaw  for  his  very  thorough  and  intereedng  description,  \ 
which  is  illustrated  throughout  with  photographs  and  i 
drawings  of  all  puts  of  this  largo  installatloD. 

Eleotrio  Laonobes  at  ChlcaffO. — ^The  contraet'lor 
furnishing  ami  running  a  Hoot  of  electric  launches  for 
carrying  passengers  on  the  lagoons  at  the  World's  Fair, 
has  1)een  finally  awarded  to  the  Electric  Launch  and 
Navigation  Company,  of  New  York.  Tho  company  will 
bo  rofiuirod  Ui  build  40  lannche^  and  the  Exposition  Com- 
pany will  recetvo  onc-thini  ol  tho  gro»»  recoiptJi. 

Alnmlnlnm — A  valuable  discovery  of  white  clay,  very 
rich  in  alumina,  baa  recently  been  discoveied  near  Cleve- 
land, Qiioeusland.  Some  excellent  aiiecimena  of  jMttery 
have  alre^y  been  made  from  this  clay,  says  a  Melbourne 
technical  paper,  ami  a  ijuantity  has  been  shipped  by  tho 
"Jelunga"  to  England,  in struetiona  baring  been  sent  to 
have  it  tested  at  the  Birmingham  Aluminium  Works. 

Bristol.— Mr.  Kienisi  Walton,  Local  Government  Board 
iiiflpocior,  has  held  an  enquiry  at  Bristol  relative  to  the 
application  of  the  Town  Council  for  permission  to  borrow 
£66,000  for  the  purpose  of  electric  lighting.  The  town 
clork  explained  tho  position,  and  said  that  walls  and  founda- 
tions bad  been  erected.  Mr.  I'reece  attended  and  explain«>d' 
the  plans.     There  was  no  objection  to  tlte  application. 
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BinalDKhiuQ  Eteotrlo  Cars. — A  coireipondent  of 
tbs  Birmitifhun  iAitiy  I'c^l  tbinki  it  woald  be  mucb  bott«r 
to  run  mocb  IlKbbir  electric  can  at  BirmingbKin  anil  run 
them  more  frc<]a«ntlj-.  Ta  prevent  ovarcrowdinit  tt  tbe 
centre  of  tbe  tovm,  in  Narigalion-itreet,  be  suggeatt  the 
oam  might  be  run  twice  from  hem  to  Wollington-roAil  to 
once  that  tbey  are  ran  from  Wellington -roRd  to  Bourne' 
brook. 

Teohnloal  Ednoatton  in  ladiiu — Hia  Highness  the 
Nawab  of  Joonagbur,  «ay>  the  Indian  Enytnar,  hit  eub- 
scribed  10,000  rupeea  to  the  builditig  (uid  of  the  Sind 
Marlreaiab'taMslam  at  Kurracbee,  a  magnificent  building 
coaling  3,000,000  rui>ee<,  conaiaiin);  of  about  'lO  rooma,  and 
having  nccomnxKlatioD  for  about  1,000  student*,  prayer 
halla,  and  a  factory  for  technical  education,  which  ii  a  part 
of  the  »yfitem  of  the  Madreaaeh  education. 

BraslL —Tendon  are  invited  for  !ii;hting  the  city  of 
Belem  do  Gram-Para,  United  States  of  Braxil,  by  gna  or 
•lectridty.  PartieuUra  can  be  hud  an  application  to  the 
Bradltan  Lection,  50,  Ciirxon-iitroot,  Mayf^ir,  London 
{where  a  plan  of  the  city  may  be  teen),  or  bo  the  Brazilian 
Conatil  General,  6,  Groat  WincheatAr-atreet,  London,  E.C. 
Tenden  are  to  bo  ie»l  by  30th  Novembor  to  tbe  otiico  of 
the  Secretary  to  tbe  Municipal  Council  of  Belem  do  Oram- 
Fara. 

Cheap  Oas.— Dr.  Aurer'a  mantle  for  incandwicent  gaa 
lampa  baa  been  improved  aiul  ]>erfected,  and  it  ia  laid  that 
M)  cp.  can  b«  produced  at  30  per  cent.  leaa  eoneumptJon 
tbao  with  ordinary  gas  bnrnen.  The  competition  with 
•leetricily  ia  aevere,  if  we  are  to  believe  tbe  report  that 
In  Vienna  tbe  boteU  prefer  thia  lamp  to  electric  light. 
Ilovrerer,  the  Wurtemberg  factory  of  the  Ediaon-Swan 
lampa  can  now  supply  incaodeicent  electrie  lamps  «(  one 
abilling  eMcb. 

UndergTonod  CoDdolta  for  Chleaflro.  — The  Love 
ayet«ni  of  electric  traction,  which  wo  have  recently 
deacriboil,  waa  made  tbe  aubject  of  a  comi^uiny  with 
10,000,000dol.  cai>ita].  Thia  boa  been  bought  np,  wo 
hear,  by  a  combination  of  Pbiladephia,  Boston,  and  Bulli' 
mora  6nanciera,  including  Mr.  Etkins  and  ktr.  Widener, 
whoae  purcbaM*  in  Chicago  railway  atock  have  «ent  tho«o 
aecuridea  ap  very  oonsiderably,  The  liearing  of  theae 
purchases  soonis  evident. 

Hertbyr, — At  tbe  ordinary  meeting  of  tbe  Mertbyr 
Tydlii  I'-o4rd  of  Health,  held  last  week  under  the  pre- 
Bi<icncy  of  Mr.  Tbomaa  Willlaras,  J,P.,  a  motion  was 
introduced  by  Mr.  E.  P.  Diddle  in  favour  of  obtaining  a 
provisional  wder  untler  tbe  Electric  Lighting  AcL  He 
pointed  out  that  they  were  now  paying  Xl.MX)  a  year  for 
gaa.  &Ir.  V.  A.  Wills  seconded,  aitd  the  Boanl  were 
unanimously  in  favour  of  the  project,  but,  in  the  abeeoce 
of  the  clerk,  it  waa  decided  to  adjourn  the  matter  for  a 
nontb. 

Mains  for  Oldbam. — Tenden  are  required  for  aaktng 
and  fixing  coocrat4.  culverte  and  the  laying  of  electric  oou- 
ductora,  for  tbe  Oldham  Coqwration.  Speeifleatlons  and 
dr*wiogs  can  be  obtained  on  application  to  Mr,  Alex.  B.  W. 
Kennedy,  19,  Little  (Juear.-ttreet,  Weatisinster,  or  to  tbe 
Town  Clerk,  Towu  Hall,  Oldbam.  Tenden  muat  be  deli- 
vered to  Mr.  A.  Nicholson,  (own  clerk,  by  Slid  September. 
A  (m  of  one  guinea  will  be  cbkir^od  for  tbe  apecificatioins 
and  drawinga,  which  will  bo  returned  on  receipt  of  a  bona 
Ado  toixlur. 

CroTdea. — Offan  are  invitod  tor  the  transfer  of  tbe 
powen  gnnt«d  to  the  Council  under  tbe  Croydon  Cor|)ora- 
tioa  Electric  Lighting  Order,  1891.  Tewlen  should  staU 
tti«  twiM  oOared,  tbe  system  of  lighting  projMsed  to  be 


adopted,  and  it  is  essential  that  a»  option  shmiUI  bo  reserved 
to  the  Council  of  repurchasing  the  undertaking  npon  tertna 
to  bo  nauied.  Tenders  should  be  sent  to  Mr.  C.  H. 
Flborough,  town  clerk.  Town  Hall,  Croydon,  endoned 
"Tender  for  Electric  Lighting  Order,"  by  11  a.m.  on 
Suptombor  15. 

Leioester.— Tbe  Gas  Committee  of  tbe  Leicester  Town 
Council  invito  scbemet,  together  with  tonden,  plana,  and 
KpcciiScations,  for  the  «u(iply  of  electricity  to  tbeir  "  limited 
area  "  in  the  centre  of  the  town.  A  plan  of  the  town  and 
of  iho  area  to  bo  Hghtcil  and  other  |articulan  can  ba 
obtained  from  Mr.  A.  Colaon.  M.I.C.E..  engineer.  Gas  Office*, 
Millstone-lane,  Leiooster,  upon  payment  of  £6.  5s.,  wbkh 
will  be  returned  on  receipt  of  bona  ftde  tender.  Tenders, 
addressed  to  Alderman  Lennard,  chairmaa,  and  endorsed 
"Tender  for  Electric  Lighting,"  to  be  delivered  by  U  a.m. 
on  September  8. 

Heokmondwlke.— Kir.  W.  B.  Hutchinson,  C.E,  eleo' 
tricil  engiitcor  to  the  Hcckmondwikc  Boanl,  baa  returned 
the  chetpio  for  jCIO  for  preparing  a[iecillcation8  as  not  in 
conformity  with  his  arrangements.  Tbe  Board  have 
roforrod  to  the  resolution,  and  sunt  back  the  cheque  with 
a  copy  of  retolutioii.  Mr.  Rhodes  thought  the  amount 
was  to  be  merged  in  tbe  commisgion,  but  Mr.  Blackburn 
said  commission  was  never  mentioned.  A  long  discussion 
was  held  on  tbe  establish  me nt  of  bbe  central  station,  but 
the  whole  question  was  eventually  referred  to  a  public 
meeting  of  the  ratepayora. 

Elflctrio  TanaiiiK.— A  writer  in  a  FreDeb  peperstates 

that  all  tlie  stray^  dugs  taken  up  by  tbe  Paria  |ioliee  end 
left  unclaimed  are,  after  being  killed,  banded  over  to  an 
enterprising  rosnufacturcr,  by  whom  tbe  akios  are  tanned 
by  electricity.  Instead  of  taking  seven  or  eight  months  to 
transform  tbe  skin  into  leather,  as  is  the  case  by  the  ordi- 
nary ayatem,  electricity  does  tbe  work  in  throe  or  four  days. 
Tbe  leather  ao  tanned,  moreover,  it  Is  aaseited,  is  auob 
better  than  that  manufactured  by  ibe  ordinary  process,  ami 
when  made  up  inu>  ladies'  boots  and  thoealtiBaeb  admtrftd 
for  its  soft  and  delicate  qualitiea. 

Fle«t>stre«t  Lamps  —Fleet^troet  for  eome  time 
back  has  been  much  oi>cuml>ore<l  on  the  pathway  by  tbe 
excavation  of  trenehee  and  laying  of  pipes  (or  tbe  City 
electric  lighting  mains.  Kow  all  is  smooth,  aiid  tbe  line  oif 
seorea  of  pipes  of  all  aixea  ia  aimply  indicated  down  tbe 
(lavement  by  a  wide  joint  in  the  a§phalt«.  Wires  have  beeu 
drawn  in  by  a  chimney -awocp  arrangement  of  flexible  cane 
rods,  and  now  all  is  quiet  again.  Down  the  street  at 
intervals  are  rising  the  large  hasea  of  the  electric  lanp- 
posta,  rough  paint«d  red,  and  wo  may  evidently  sxpeol  to 
have  light  in  our  darkness  before  tbe  fogs  come  round  again. 

WaterfOrd. — The  citiuns  of  Waterford  are  not  eon- 
tent  to  lit  >Iown  under  tbe  weak-kneed  policy  of  ibeirTuwn 
Council  with  regard  to  the  propoMd  abandonment  of  tbe 
electric  light  after  many  years' service.  A  public  meetinit 
has  l)een  callet),  and  strong  protest*  are  to  be  made.  Alilw- 
man  Koduond  has  done  good  work  in  calling  attention  tu 
the  i^uestion,  and  baa  puUiabed  very  tavotm^e  opiniona 
upon  tbe  electric  light  from  Dublin,  Bny.  Oariov, 
Kilkenny,  and  Larno.  Waterford  waa  the  Srai  town  in 
IrcUml  to  a«lopt  tbe  electric  light,  and  it  will  be  a  atuae 
if  the  machinitioni  of  tbe  gsa  sup|torters  forte  it  to  be  ibe 
only  one  to  alxindon  the  iighl. 

Factor  of  PnbUe  Satlsnustlen.— Mr.  Preeee,  in  tbe 

evidence  printed  i[i  lb«  Electric  iin  1  CalJss  Reilwayt  Report, 
wid  there  was  a  cnrious  thing  which  bed  developed  la  t^ 
United  States  with  reference  to  elscuie  railways,  wUek  ia 
that  the  electrically  worked  railways  have  always  liiiiiesasil 
the  traffic  so  mui:b,tbat  Ibo  term  "  (actor  of  public  i 
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Uoa  "  tua  now  boon  introduced.  In  the  WoBt  Eiid  mil- 
road  of  Boston,  113  mii«s  in  total  leiigtb,  runnmg  about 
300  c»n,  it  IE  (ound  that  in  the  *iinie  ilistricta  the  eloctric 
care  hftve  carried  an  increase  of  44  per  cent. — that  is,  they 
are  uarning  44  per  cciil>  moro  rocoipte,  they  ar«  mnning  33 
jjor  ceiiL  more  cars,  and  earb  car  carries  llj  per  cont.  moro 
poople,  and  they  call  this  porcoDtage  of  increase  the  factor 
of  pithlic  satis  (actio  II. 

Hoddersfietd  Sew&g«  WorkB.--At  the  Huddera- 
lleld  Town  Council  last  wreek  the  Health  Committeo's 
minutes  w«re  eonsidered,  showing  that  lenders,  30  in 
number,  had  been  reocirod  for  the  fixing  of  an  electric 
lifthting  plant  at  the  suwiigc  vrorlcs  at  Deii^hton,  and  it  was 
resolved  that  the  tender  of  Messrs.  Crompton  and  Co., 
Limited,  of  Mansion  House- bui Id ini^,  London,  E.C.,  at 
X900,  b«  aoeeptod.  After  much  objection  by  Councillor 
Cbrisjtin  to  the  oxponso,  it  was  explained  that  i;bs  would 
cost  j6150  a  year,  and  the  interest  and  maintenance  of 
elootric  light  only  about  £50  a  year,  as  the  bent  from  the 
deetructor  could  bo  utilisoil.  The  works  at  Wolverhampton, 
visited  by  the  eommittee,  were  li){lita<l  in  this  way.  The 
miniita*  were  pusod  and  the  tender  accei>ted. 

PrlDtlnff  by  EleoCrioity. — We  received  yesterday  a 
copy  of  the  llirmin/ili'im  Daily  QiuMt,  which  has  been 
prinied,  cut,  and  folded  by  the  aid  of  eleciriaity.  We 
believe  this  is  the  first  daily  paper  to  bo  so  produced  and 
by  ourrect  from  a  central  supply  station  to  replace  steam 
power.  A  complete  phnt  has  been  put  down  by  Messrs. 
Fowler,  Lancaster,  and  Co.,  for  driving  the  whole  of  the 
machinery  by  electricity,  and  with  current  from  the  main 
of  the  Birmingham  Electric  Supply  Company  at  the  usual 
preaenre  of  1 10  volts.  Thursdi^y  u-ai  the  first  printing  of  an 
entire  edition  of  two  papers  published  by  the  pro]>rietor  of 
the  l?ae«tt«— the  Birmingham  Vaily  Gautlt  and  the  Birming- 
ham  fF4ikljf  Jfcrairy— and  hencof onb  tho  papers  will  be  so 
produced.  The  two  larger  machines  produce  up  to  20,000 
[ia|iers  per  hour  mcIl 

Elootrlolt7  In  Agricnltare. — We  have  several  times 
allnded  to  tho  eiperimenta  of  Mr.  IlAwson,  of  Boston, 
U.S.,  on  tbe  electric  forcing  of  lettuces  and  other  crops  by 
electric  light  A  recent  report  states  tb»t  the  effect  of  this 
illumination  evory  nigfat  in  ba«toiiing  the  maturity  of  crops 
of  lettuces  Is  such  that  u  single  crop  will  juy  for  the  cost 
during  an  entire  winter.  Prof.  Bailey,  after  visiting  the 
eetaUishment  declares  his  belief  that  the  electric  light  will 
probably  become  a  factor  in  veK^titble  forcing.  One  of  the 
IS  bouMO  devoted  to  this  crop  covers  nearly  a  third  of  an 
aore,  and  from  this  covered  space  tbe  cultivator  takes  at 
one  crop  aa  many  as  3,000  dozen  heads  of  lettuces  twice 
the  size  of  those  ordinarily  seen  in  tbe  nurketa  The  light 
used  in  this  case  is  stated  to  bo  three  3,000^.p.  arc  lights, 
which  are  kept  shining  all  night  throughout  winter. 

Telephoning  to  Meir  York. — We  gave  last  week  a 
short  DOt«  on  a  new  invention  for  nubmarine  cable  relays, 
invmted  by  M.  Willot,  for  cabling  direct  from  Paris  to 
Allien.  Something  more  wonderful  is  at  hand,  if  we  are 
to  believe  the  Paris  i'l^ro,  which  raye :  "  The  great  difficulty 
in  tbe  wayof  Iong-dist4>nco  telephonic  oommuniaiiion  under 
water  bu  now  dtaappearsd.  In  a  few  weeks  medsages  will 
be  transmitted  as  qniekly  and  a«  easily  from  Paris  to  New 
York  as  from  Paris  to  Vera aEllei.  This  discovery,  which  is  of 
great  economical  im|)ortanoe,ia  due  to  M.  Willot,  inspector 
of  telegraphs  at  Paris.  As  anon  as  the  necessary  appuratus 
has  been  installed,  M.  Willot  expecu  to  be  able  to  telephone 
from  Paris  to  New  Vork."  We  hope  this  now  discovery 
will  not  resolve  itself  into  a  further  ap)>lication  of  cable 
rebiye  to  tbe  Atlantic  lines."  /"iiwi) distlnetly  says  "tele- 
phonic comraunicatioa."  Bui  it  is  a  little  boxy  ulioul  tho 
sjielling  ol  the  inspector's  lume,  so  perha|»  "  telephonic  " 
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means  simply  "telegraphic"  after  all,  NevortholesN, 
rumours  have  reached  us  time  and  again,  even  from  onel 
of  our  highest  authorities  in  electrics,  that  determined 
attempts  were  to  be  made  soon  in  Atlantic  telephony,  and 
that  he  was  convinced  tho  thing  was  practtcal—Mr.  Preece'a 
formula  notwithstanding.     We  live  in  hope. 

Cyrus    Field's  WUl.— Cyrus  W.  Field  had  a  largn 
number  of  articles  of  historical   interest  in  bia  jiossessioi 
at  the  time  of  his  death.     He  leaves  the  jiaintings  con- 
noctcd  with  the  Atlantic  cable  laying  to  tho  New  York' 
Historical  Society ;  and    ho    leaves  to    his    children    (to 
be    drawn    for    by    lot)  the  gold   medals  presented   hj 
Congress,  the  Paris    Kxhibition,   the  merchants    of  New 
York,   the    Sutc    of    Wisconsin    and   other  bodies,   the 
decoration     presented     by     the     King    of      Italy,     tbe 
table  on  which  the  contract  waa  signed,  March  10,  18I>4| 
for  connecting  RiigUnd  and  America  by  cable,  togeth 
with  the  cfiair  and  other  articles  used  ou  this  memorable 
occasion,  and  the  interwoven  flags  of  Kngland  and  America 
which  floated  ut  tbe  masthead  of  tho  "Niagara"  in  th 
expeditions  of  1857  and  l&H^,  and  of  the  "Great  Kastoni 
while  the  cables  of  1865  and  1866  were  laid. 

Electrical    Fire    Brigade    Apparatos  —  A    full 
par^e  of  the  Bradford  B'lre  brigade  took  place  on  Tueadaj 
for  the  touting  of  the  now  electrical  app.iratus,  eroctcl  in 
order  to  obviate  the  necessity  of  ringing  up  the  fire  brigade. 
The  installation  is  connected    with  the  ^u.irtors    of   thi 
Hii[>orintflnd«nt,  and  with  the  re«idoncos  of  tho  permanent 
members  of  the  brigade,  who  have  been  provided  with 
quarters  just  opposite  tho  fire  station.    The  switchboard  is_ 
placed  in  the  dayroom,  and  immediately  a  telephonic  coraafl 
munication  is  received  from  tbe  Town  Halt  the  whole  of 
tho  10  firemen  can  be  summoncl  from  thcii  homes  by  two 
moves  of  tbe  band.     The  suitorintendcnl  cim  also  be  ualleda 
up  at  the  same  time.     Tbe  electric  switches  consist  of  a" 
small  lover  with  a  projecting  knob,  and  thoy  can  \ni  either 
moved  separately  or  together,  calling  up  either  tho  10  men 
or  just  as  many  as  the  occasion  may  be  thought  to  require. 
Above  tbe  switchboard  there  in  an  index  board   with  a 
black  dial  |)ierced  with  30  holes.     As  the  men  are  sum- 
moned a  red  disc  apjioars  in  the  eyelet,  and    this  remains 
there  until  the  fireman  answers  the  call.     When  he  does  so 
there  is  a  awiloh  which  he  turns  on,  and  the  red  disc  dis- 
appears in  the  index   frame.    This  oxi>oriment  was  wiu 
nessed  by  members  of  the  Corjtoration,  and   was   highly 
■atisiactory. 

Bleotro-MedlooJ  ApparataB.^lktediosI  electricity  ia 
taking  a  very  imjwrlant,  position  in  bospilal  and  private 
practice,  a*  may  bo  easily  seen  in  tbe  illustrated  list  o( 
apparatus  for  thin  purpose  recently  issued  by  Mr,  K.  Scball, 
of  55,  Wigmore-street,  W.  Mr.  Schall  has  great  facilities  for 
producing  useful  and  practical  electrical  appliances,  having 
supplied  a  very  large  number  of  hoHpilals  and  medical  men 
with  i:utruroents,  batteries,  and  s]>p«ratue,  many  of  the 
patterns  having  been  designed  by  the  doctors  themselves  for 
special  requirements.  Induction  coils  of  various  patterns 
are,  of  course,  largely  used,  batteries  for  cautery  and  elec- 
trolysie,  with  india rubber-sheathed  platinum  nodllos  for  de- 
stroying tumours.  A  special  piece  of  apparatus  we  recently 
mentioned,  made  by  Mr.  Schall,  is  a  small  transformer 
set  for  obtaining  airruniA  for  medical  purpose*  from  the 
ordinary  alternalingcurrent  circuits.  Lamps  for  investl 
gatioii  of  the  Uiynx,  and  ingenious  arrangements  for  illu 
minaiion,  direct  or  by  roHeotion,  of  tbe  abdominal  oavitiea, 
the  ear,  and  the  mouth,  are  illustrated  carefully ;  and'| 
eloctric  motors  for  dental  or  other  oporattons  arc  shown. 
Altogether  tho  cutalogno  i«  a  credit  both  to  the  medical 
profession  and  Mr.  Schall,  and  its  usefulness  is  not  a  little 
enhanced  by  a  carefully  written  introduction,  giving  in  a 
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htitS  apaoe  a  eontidersble  amount  of  practical  informaljoo 
upon  tlMUical  RubjecU.  The  lUt  of  refennoea  iocludes 
the  [irincipal  hoapJLaU  and  soma  huodredi  of  promin«nt 
medical  practitioners. 

OroydOD  TrRiaivayB, — The  chairman  of  the  Croydon 
Tramway*  Comjuiiy,  Mr,  W.  J.  C»rru there-Wain,  at  the 
reoaot  meetang  of  the  companj-  referred  in  the  following 
tome  to  the  quostion  of  electric  traction  on  tlieir  line : 
"  I  told  jrou  at  the  lacl  mooting  that  wo  bad  made  arrange- 
maote  with  the  Electnc  Tramcar  Symlicate  on  a  syatem 
of  which  I  am  very  food — namely,  '  Heads  I  win,  tails 
you  lose.'  They  were  to  run  a  certain  number  of  can  at  a 
fixed  figure  per  mile,  and  the  result  to  us  bas  been  satis- 
factory.  Tbe  graaUr  the  facilities  you  give  the  public,  the 
greateririU  be  the  advantages  to  yoiL  Von  increase  your 
tmffie  beeaiut  you  give  tbe  public,  first  of  all  a  norelty, 
and  when  they  bare  got  liredof  tbe  novelty  thoy  find  that  the 
improved  mode  of  traction  in  it4etf  ia  a  bcttci-  method  of 
getting  nbout  to  their  work  or  pleasure  than  the  old  types. 
I  am  sorry  that  from  ciroumstances  with  which  wo  have 
not  hingtodo,  tbe  KlectncTramcar  Syndicate  is  not  al  present 
working  that  system  of  cars ;  but  i  hoiie  that  some  arrange- 
Rient  will  bo  made  by  them  whereby  they  will  bo  able  to 
continue.  I  ebould  like  to  see  the  whole  of  the  line 
equipped  and  worked  on  tbe  same  terms,  because  you  and 
your  directore  would  be  freed  from  responsibility  and 
anxiety,  and  you  would  have  nothintt  to  do  but  to  assemble 
•very  ball-year  to  bear  the  declamtion  of  the  dividend." 
In  reply  to  a  question  by  Mr.  Forbes,  tbo  chairman  lurthor 
Bkid  tbe  Electric  Syndicato,  who  bad  run  oara  upon  the 
company's  line  with  sattsrsctory  retitlte,  were  onderffoing 
what  was  called  donentic  rocon«tiuction  at  tbe  jiresent  time, 
and  ho  had  no  definite  progiosiiiori  from  tbem.  When 
their  amngemente  were  complete,  tbe  board  would  en- 
deavour to  make  an  arrangoment  with  them  it  Uie  board 
war*  assured  lh»t  Ihey  could  carry  it  out. 

Telegraphs  and  Telephones. — From  the  Poetmaster- 
Ueneral's  refiort,  recently  issued,  it  ap()«ars  that  tbe 
Increase  in  the  number  of  t6l(4[n|>bie  meesages  of  all  hinds 
over  that  i>f  previous  yean  is  3,376,369,  or  4  9  |>or  cent. 
Tbe  London  local  telegntmi  show  an  increase  of  335,IS2, 
or  6  per  cent.,  tbe  number  being  6,081,376  as  compared 
with  S,746,124  in  ISSaOl.  An  important  alteration  has 
been  made  in  connection  with  the  delivery  of  tele>:mm!i  at 
night  in  the  outlying  porUons  of  largo  provincial  towns 
after  tbe  hour  for  closing  the  local  branch  office.  Formerly 
porterage  used  to  be  cbarf^ed  from  tbe  bead  office  on  such 
telegruns,  but  now  thoy  are,  likoolhor  tolegnims,  delivered 
free  within  tbe  area  of  the  ordinary  free  delivery  of  tbe 
local  office.  With  regard  to  telephones,  it  is  stated  that 
Ibe  renilU  of  the  working  of  tbe  London  Paris  telephone, 
which  was  opened  on  Isl  April,  1891,  have  been  aatstfae- 
lory.  The  number  of  conversationa  has  increased  frmn 
1,331  during  the  month  of  April,  1891,  to  3,157  in  April, 
1893,  and  it  baa  been  necesnry  in  consequence  to  allocate 
a  soeonJ  circuit  for  tbe  puqiose.  Tbe  charge  is  8a.  for  a  cod- 
vtrsationof  three  minute*.  As  regardatbe  acquisition  of  tbe 
telepbonea  the  Postmatter-Genenl  says :  "  One  of  the  largest 
companies  ouncemed  baa  bou«bt  up  most  of  ita  rivals,  and 
gone  a  long  way  towards  constitaling  tbe  monopoly  which 
Tartiament  desired  to  imvent.  Tbe  expiration  of  tbo 
pateota  and  tbe  diaeatisfaction  evinced  by  the  public  at  tbe 
WMit  of  development  of  the  telephone  system  neccaearily 
obUged  the  Uovemment  to  examine  the  whole  subject. 
Serious  difficultiaa  presented  tbanselvea,  and  the  Qovem- 
neni  deckled  that  the  Poet  Ufiee  alone  should  poeeaaa  the 
tniok  wires  Wtwecn  Iowrk  sihI  co-oi>er»t«  with  the  com- 
paniot  in  rendering  sd<litionwl  services  to  the  pultlic.  Tbe 
object  aimed  at  is  u>  develop  and  ch«a]ion  tbo  ule|)hono 


service,  as  explained  in  the  Treasury  minute  which  was 
laid  before  Parliament  in  May  last.  A  Bill  (oawled  upon 
the  minute  is  under  the  (Consideration  of  Parliament.'" 

Telephone  StatletloB.  —  From  a  census  report  on 
telephone  comi>auies  in  the  United  States  during  the 
censes  year  (1690),  it  is  possible,  says  the  Tima,  to  gather 
some  idea  of  the  enormous  development  which  this  new 
industry  baa  undergone  during  the  past  decade.  It  Is 
important  to  remember  that  at  the  beginningof  the  previous 
census  year,  1879-80,  tbe  business  of  telephone  coropaniea 
in  the  United  States  amounted  to  little  or  nothing. 
During  that  year  the  business  passed  through  the  stages 
of  an  unprecedented  development.  This  b  strongly 
brought  out  by  tbo  (act  that  in  18S0  there  wore  no  leas 
than  148  telephone  companies  or  firms  reported  aa  engaged 
in  the  business.  In  1890  this  number  was  reduced  to  53 ; 
but  this  is  the  only  resjjoct  in  which  a  reduction  ia  reported 
In  every  other  rea|>ect  the  statistics  show  an  enomuHis 
increise.  The  total  amount  invested  in  tbe  bittinaae  in 
1880  was  U,605,787dol..  in  1890  it  was  73.34l.73Gdol.; 
the  gross  earnings  in  1880  were  3,O98,0«ldoL,  in  1890, 
16,404, &83dol. ;  the  gross  expenses  in  1880  were  3,373,703 
dot.,  in  1890,  Il,143,871do1. ;  the  net  earnings,  which 
in  1880  won  TS4,37edol.,  in  1890  were  &.360,712dol. ; 
the  number  of  exchanges  bad  increased  from  437 
in  1880  to  1,241  in  1890;  tbe  number  of  telopfaoaes 
and  transmitters,  which  in  1880  was  106,638,  in 
1890  was  4fi7,3M;  in  I860  thei«  were  .14,30.'<  mites  of 
wire,  in  1890  there  were  340,413  miles;  the  number  of 
employee  in  1880  wa«  3,338,  in  1890  it  was  8,$4t> ;  the 
number  of  subscribers,  which  in  1880  was  48,414,  had  in- 
creased in  1890  to  227,367.  No  record  was  kept  of  the 
number  of  conversations  during  tbe  former  year,  but  in 
1890  they  reached  the  enormous  total  of  4. >3, 200,000.  The 
report  poinu  out,  moreover,  that,  interesting  a*  are  thoae 
statistics,  it  iiimpoasible  by  sueb  methods  tc  convey  a  proper 
repreeeiiutjun  of  tfaeactualchangeetbst  have  occurred  in  the 
business  o(  operating  telephone  oompanle*  during  the  decade 
from  18.'>0  to  1890.  Improvements  in  instnimenU  and 
exchange  switchboards,  changing  from  grounded  to  metallic 
circuits,  placing  wires  underground,  extension  of  lines  to 
extra  terriborial  districta,  and,  finally,  the  introduction  of 
long-dlsUnee  service,  combine  bo  make  the  service 
rendered  in  1890  more  valuable  and  satisfactory  to  mib- 
«cribere  than  the  eerrlee  renderol  in  1860. 

Strowcer  Antomatlo  Telephoae  Exohang*. — To 

dispense  with  tbo  telephone  girl  entirely  wotdd  be  a 
sufficiently  radical  reform  in  central  exchange  pnu*tJce,  yet 
no  less  a  change  ia  pmpoeed  by  Mr.  Strowgor,  wbo  baa 
designed  and  perfected  an  automatic  telephone  exchange. 
If  all  that  is  claimed  for  it  can  be  realised,  then  tele|>bone 
directors  may  bless  their  stars  and  draw  their  divideada 
in  peace.  A  picture  is  given  in  the  BUdriad  Waiid  of 
August  13th  oi  a  Strowgor  central  exchange.  No  switch- 
boards are  to  be  eeen,  no  rows  of  tistcoing  ear-capped  girls, 
only  sholvea  of  clock-like  instruments  and  their  beUeriea. 
The  nuii:ifi;er's  chair  even  ia  ero{>ty,  and  the  only  pereon  is  a 
mechanic  lilting  upa  new  instruments  Tbo  method  of  work 
ing  is  simple  enooich.  Ootbetelepboneshclf  intheeubeeriber'i 
office isakeyboardwithfivekeys.  SappooebBwisbeetospeak 
with  No.  1,433.  Ue  prewee  tbe  thou«nd  key  once,  the 
hundred  key  four  timoe,  tbe  ten  key  twice,  and  the  ttnita 
key  thrice,  and  he  is  connected.  No  shoutinK,  qtieetione, 
or  liaiening.  To  make  all  lofe,  a  dial  in  front  of  him  shows 
tbo  number  on  his  own  telephone  aa  well.  Ha  can  vfiit 
ring  up  and  converse  to  bis  heart's  eoolent.  If  another 
suhacribor  wants  to  join  in  he  can  do  so,  but  only  to  the 
extent  of  ringing  the  Wl — be  cannot  apeak  thiuugh,  and  the 
first  subscriber  CM  finish  his  talk,  and  then,  cutting  out  by  a 
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nleue  key,  ringi  on  to  No.  2,  who,  ve  BUppose,  is  waiting. 
Th«  iiutratneDt  which  accompliaheB  all  this  is  small,  only 
Sin.  by  4iiL  hy  4in.,  but  is  naturally  somewhat  complicated. 
It  has  a  disc  of  vulcanite,  provided  with  circular  rows  of 
perforation!,  100  in  each  row,  g'^in.  apart.  Through  these 
perforations  extend  wire  connections  to  the  main  line 
wires,  so  that  the  wire  of  every  Bubscriber  comes  to  the 
inatrament,  passing  up  and  ending  in  a  good  metallic 
contact.  A  moving  arm  or  needle  makes  contact  with 
these  points.  A  combination  of  ratcheta  and  pawls 
enables  any  contact  to  be  made  at  will.  When  the  conversa- 
tion is  finished,  the  telephone  ie  hung  up  and  the  release  key 
pressed.  This  sends  a  current,  energiaesa  magnet,  and  unlocks 
the  ratchets  and  pawls,  which  return  to  zero.  Each  wire 
has,  of  course,  one  of  these  instruments,  and  as  an  instru- 
ment for  10,000  subscribers  would  have  a,  dial  of  only  lOin. 
diameter,  it  is  claimed  that  quite  large  exchanges  could  be 
managed  entirely  without  operators  in  attendance.  Even 
if  it  should  not  be  practicable  in  the  larger  and  busier 
ezehangea,  there  is  a  wide  field  of  usefulness  for  such  a 
^stem  ID  the  local  exchanges  and  private  telephone  instal- 

Srlah  Water  Power. — Ireland  is  somewhat  like 
Svitserlaod  with  regard  to  its  large  latent  resources  in 
water  power,  though  unlike  in  the  little  use  that  is  made  of 
Uum,  and  it  may  be  worth  while  at  the  present  time  to 
draw  inrther  attention  to  this  fact.  Not  only  for  electric 
installations,  now,  we  are  happy  to  Bay,  rapidly  increasing, 
bat  for  many  manufacturing  purposes  by  means  of  electric 
transmission  might  these  w^te  ponerB  in  the  ftiuire  be 
nsefuUy  employed,  as  they  have  long  been  in  Switzerland, 
and  it  would  be  wall  if  electrical  engineers  in  Ireland  were 
to  do  mors  in  trying  to  arouse  public  and  private  interest, 
by  means  of  ths  papers  and  otherwise,  in  the  sources  of 
rsvenue  that  lie  around  waiting  to  be  tapped.  Without 
coal  and  without  ports  Switzerland  has  been  able,  by  means 
of  its  lavish  water  supply,  to  erect  and  carry  on  Sne 
factories  and  compete  with  other  countiies  successfally  in 
manufacturing  products.  A  Foreign  Office  report  just 
pnhlished — "Report  on  the  Condition  of  Labour  in  Switzer- 
land," iLjrre  and  Spottiswoode,  6d. — brings  the  position  out 
plainly  in  the  following  paragraph:  "The  manufacturing 
interests  of  this  country  mainly  depend  upon  their  rich 
water  resources.  Of  the  2,322  factories  which  employed 
motive  power  at  the  close  of  1888,  1,114  exclusively  em- 
I^oyed  water  power,  and  only  658  exclusively  steam  power, 
while  457  employed  both  water  and  steam;  and,  taken  alto- 
gether, these  2,322  factories  used  54,243  h.p.  of  water  and 
27,432  h.p.  of  steam,  and  only  717  h.p.  of  gas,  The  facilities 
which  science  is  daily  multiplying  for  the  tranemiBston  of 
tarcehj  electricity,  recently  exemplified  by  the  LauiTen  trans- 
mission exhibited  at  Frankfort,  are  likely  still  further  to 
accentuate  this  special  feature  in  Swiss  industry."  We 
know  that  since  1868  immense  strides  have  taken  place  in 
this  department  of  science,  and  Switzerland  now  stands 
with  Italy  at  the  head  of  the  European  countries  in  the 
utilisation  of  natural  forces.  In  America  equal  progress 
travails,  and  in  this  and  other  commercial  and  educational 
departares  American  authorities  are  careful  to  have  full 
repwts  from  the  centres  where  most  efficiency  and  activity 
is  found.  Special  commissions  of  professors,  architects,  and 
engineers  are  sent  over  from  time  to  time  to  report  fully 
upon  all  points  that  can  aid  progress.  If  a  few  travelling 
eommisiioni  couhl  be  arranged  by  the  Irish  colleges,  or 
other  anthorities,  to  send  over  students  and  engineers  to 
study  and  report  upon  the  utilisation  of  water  power  in 
Swim  industries,  this  might  give  rise  to  a  development 
of  electric  transmission  plants  that  would  benefit  largely 
the  financial  and  conunercial  upects  of  the  sister  country. 


BlrminKham  Eleotcio  Can,— In  a  very  full  report 
that  Mr.  Carruthers-Wain  (managing  director)  has  made  to 
the  chairman  of  the  Birmingham  Central  Tramways,  he 
thus  refers  to  the  electric  traction  in  the  Bristol-road.  He 
says  :  "  I  regret  that  my  own  idea  as  to  the  traffic  upon 
this  line  has  not  been  justified  by  the  result.  Tou  will 
remembered  that  my  estimate  of  the  traffic  was  an  average, 
taking  the  year  through,  of  £250  per  week,  but  the  failure 
to  reach  this  figure  arises  from  causes  with  which  you 
are  well  acquainted.  There  is  no  doubt  that  if  we 
had  had  the  means  at  our  disposal  to  have  conveyed 
the  traffic,  my  estimate  would  have  been  fully  justi- 
fied. One  set  of  the  new  batteries  has  been  deli- 
vered. Had  we  been  able  to  maintain  the  service 
originally  contemplated,  the  difierence  in  traffic  would 
have  been  £2,700,  which  would  have  converted  the 
deficit  into  a  profit  of  £1,000.  The  undue  strain  put 
upon  the  rolling-stock,  owing  to  the  lines  having  been  so 
constructed  by  the  Corporation  that  they  were  too  wide 
for  the  cars — i.e.,  that  they  were  out  of  gauge  to  the 
extent  of  as  much  as  l|in.,  resulting  in  the  constant 
breakage  of  axles  and  wheels,  and  the  consequent  efiect 
upon  the  working  parts,  and  the  enormous  consequent 
strain  upon  the  batteries,  which  were  practically 
trying  to  grind  a  new  groove  in  the  metals — has 
naturally  increased  the  maintenance  charges  to  a  very 
high  figure.  Again,  the  charge  for  permanent  way  is 
monstrous.  It  is  absolutely  impoasible  that  ordinary 
repairs  to  a  line  which  has  only  been  constructed  two  years 
could  in  the  past  12  months  coat  the  sum  of  £1,352.  That 
this  is  BO  is  shown  by  the  fact  that  on  the  small  portion  of 
line  belonging  to  us  beyond  the  city  boundary  on  tfais  route 
we  have  spent  practically  nothing  during  that  time.  The 
electric  expenses  in  fuel  will  show  a  reduction  this  year.  The 
new  boiler  will  be  able  to  do  the  bulk  of  the  work,  and  owing 
to  the  price  of  fuel  generally  being  reduced,  we  have  been 
able  to  make  a  contract  more  advantageous  to  the  company. 
After  making  many  enquiries  we  have  negotiated  an 
arrangement  with  a  company  under  which  they  guarantee, 
after  the  first  cost  for  batteries  is  paid,  to  keep 
them  in  repair,  and  renew  them  when  required 
for  one  penny  per  car  mile  ran.  The  recent 
reduction  in  the  electric  service  (which  has,  as  the 
daily  returns  show,  worked  for  the  past  few  months 
with  scarcely  a  hitch)  has  been  due  to  the  diminu- 
tion of  the  number  of  batteries  available  for  working, 
owing  to  others  being  worn  out;  and  during  that  time 
the  desire  of  the  Board  was  not  to  incur  indefinite  expenses 
in  batteries  pending  the  investigations  then  in  progress. 
A  suggestion  has  been  made  that  the  electric  and  cable 
cars  should  be  canopied.  The  company  would  have  no 
objection  if  the  Board  of  Trade  and  local  authorities  would 
agree  to  it,  although  it  would  add  considerably  to  the 
weight,  and  therefore  to  the  cost  of  haulage,  hut  the  local 
authorities  have  hitherto  declined  to  allow  canopies  to  be 
placed  upon  the  cable  care.  The  following  figures  show  the 
percentage  of  expenses  to  receipts  in  each  branch  for  the  year 
IS92 ;  Steam,  75  per  cent. ;  horse,  39  per  cent ;  cable,  60 
percent.;  electric,  116  percent.;  total,  75  percent.  The  gross 
receipts  for  the  year  ending  30th  June  are  £I52,S38. 15s.  2d., 
as  compared  with  £106,000  for  18S7,andshowan  increase  of 
£46,238.  15b.  2d.  and  a  profit  of  £37,028.  Is.  9d.,  as 
against  £18,000  for  1887,  this  being  an  increase  of  4362 
per  cent,  on  the  receipts  and  10571  on  the  profits — i.e., 
while  we  have  increased  the  traffic  by  half  as  much  again, 
we  have  doubled  the  profit.  The  whole  of  the  depart- 
ments have  worked  exceedingly  well  during  the  past  year. 
There  have  only  been  trivial  complaints  from  l^e  public, 
and  those  mostly  unjustifiable." 
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A  BATTERY  PROBLEM. 


ON  THE  DETEBMINATION  OF  TirE  RESULTANT  E.M.F. 
OF  TWO  OB  MORE  CELia  JOINED  PARALLEL. 

BT  W.    A,   RltDGK  ANU   It.   ALLKK,   M.A.,   U»a 

If  the  polea  or  terminals  of  *  eell  be  joined  by  a  wire, 
the  avuisDle  E.M.F.  at  the  terminal!  will  bo  reiluced,  and 
the  reduction  uf  the  E.M.F.  will  bear  u  dofinito  roUtion  to 
the  ruiitt&Dce  o(  the  wire  jt»  compared  with  the  resistance 
of  ibo  cell.  Let  A  B  bu  the  t«rininale  of  a  cell  o(  E.KI.F., 
E^,  U,  —  rviisb>nc«  of  coll,  R,  rosiitanco  of  wire.  On  joiniiiK 
A  B  by  K,  tbo  E.M.F.  between  thow  poiou  will  be  roducea 
(the  decreue  of  E.M^.  being  invarael;  projiortional  to)  in 
tbe  ratio  of  R,  to  R,  +  It- 
Let  E  -  resulunt  E.M.r.  aftor  connootion,  then 

If  B,  be  very  Kreat,  the  E.M.F.  ia  practically  unaffected ; 
ii  R,-0,  then  the  E.M.F.  is  reduced  to  0  at  tbe  twtnU 
AK 

I'lio/. — Let  A  E,  B  C  be  a  circuit  coiituining  ■  cell  at 
E,,  the  (loinU  A  and  B  being  the  torminsls  of  the  cell,  C 
Uie  wire  utwl  to  join  the  t«riiiiiiaU  of  cell  A  and  B  botweon 
wbicb  tbo  E.M.F.  is  meuiued. 


'i.» 


N2 


1.  CoHBidor  the  wire  C  removed.  The  cell  will  now 
have  iix  E.M.F.  =  to  E, ;  u  no  ctirr«nt  is  (Musing  £,  will 
be  indejiendent  of  R,, 

3.  Join  A  B  by  0  of  resistance  It,.  A  current  will 
now  flow,  and  the  difloronoo  of  potential  between  A  and  B 
will  bo  lowered,  the  potontini  fallinc  through  A  0  B  and 
A  C  B  retjiectivoly,  at  rat«i  inversely  proportional  to  the 
rtelMM>coiRykndK,,therefore  lhearailableE.H.F.  belwoon 
A  ftiid  B  will  be  reduced  In  the  mtio  of  R,  to  R,  -i-  Ii.,. 

Then  resultant  F..M.P.  -  E,  x  ^JV-^- 


.•<^'.. 


\ 


.ST 


■'••■^.-- 


R^t 


dder  the  case  when  the  external  resisUnce  IC,  coa- 
an  E.M.F.  acting  in  the  opposite  direction  to  E, 
(Fig.   3)— i.'.,  joined   parallel.     Tnen   negloctiiiK   E^  the 

BVaiUble  E.M.F.  due  toE,-£,x  f--',  -     and   neglecting 

E,,  theavaiUbteE-M.F.  duotoE,-E,x  ■    n.   ,   and  the 

K,  +  B, 

tout  resulUnt  E.M.F..  E,  due  to  both  cells 

It,  +  E,  X  R, 


.?L 


(I-; 


But  if  E,  -  By  a*  la  the  mm  when  two  cells  of  simitar 
ooBstruction  are  taken,  then  resnltont  E.M.F. 

ExB,t  EmBj 

— giv^ 


-E,  taUtAprmuxMof  irb«n  tmaiUef  hmiUrtiimiiructimtn 
Joitud  panMtl  iht  E.M.F.  is  (ipud  tothatafont  mlv. 

Combination  of  throe  cells  of   E.M.F. '»,  E,  E,  E,.  and 
resisUno^  R,  R,  R^.  as  Fi^,  4.     Neglecting  K,  and  E^  E, 

^^^     •.amiUWeE.M.F. 


will  be  joined  by  a  resistance, 
between  A  and  B  due  to 


R,+  R, 


__^  +  R,  E,R,R, 

r— Knt.   "R,E,4-RtB.VB,g;' 

^    R,  +  R, 

Es3g. 

R,R,  +  R,k,  +  R.B,' 


Simibtrly,  that  due  to  E| 


and  that  due  to  E,  =  _-_^_^.  _^g-^. 

and  the  resulUnt  E.M.F.  of  the  three  cells 

„  E,  R,B.  +  E,R,R.  +  E,It,B, 
~k,B,  +  RrR,  +  R,R, 

If  four  cetU  be  Ukcn  of  E.M.F,  E,  E,  E,  E,.  and  rasiaUnce 

R,  R,  R,  R-.  and  joined  iiarallel  as  before,  then  re«ult*nt 

E^M.F. 

^  E,K,K;lt.  +  E.K,R,R,-t-E,R.R,R,  +  K,KiltjR, 

R,R.B.  f  1{,R,R,  ■*-R.K,K,  +  K.R,R. 
and  so  on. 

In(ii.)letE,  =  0.  thenE.M.F. 

.E,R,R,^.E,R,R.  ^^R,  +  E,R, 

b;(r,+r,)+r;r;    r,+ti,+r,r, 

In(ili.)letE,  =  0,  thenE.M.F. 

_  E.li,R.  +  E,R,R,  +  EB,B, 
K,  R.  +  R,  R,-t-B,R,  +  firi^. 

which  Kivos  formula  for  E.)LF.  of  two  or  three  cells  when 
there  is  an  external  recisUnoe  R,. 


,<4-rt>       "^•r. 


(«■) 


(iii.) 


{!».) 


(»> 


RgS 

If  K,  be  rery  groat,  then  {iv.)  and  (v.)  will  beoome 

and  E,R,R.  +  E,R.R,..B.B,B. 

R;R,*R.R,  +  Rrfer^ 

For  the  experimental  proof  of  tbe  above  a  number  of 

"  Mtnotto  "  oells  were  gnepared  and  uiuged  in  four  groupt. 


Graaps.* 

<l)    ... 

iS  ;:: 


Coaatstiafcof 

1  eaU  . 

aeetti  . 

.~...  SeHli  . 
4erik 


Rslative  Bsainrad    lUlaUvei 
B.  tLT.      sitrsd  tettsistieafc 

1        I 

„ 1-M    a 

2'M    4« 

3-87    .» »■» 

Tbs  Ipeep*  af«  oltanranU  oonsiderecl  as  staRle  ostla. 
The  circuit  waa  amnj^l  as  Fig  IV.  A  and  B  wen  two 
braai  rods  fitted  with  binding  sciewa,  so  that  any  eovbina- 
tion  of  eelk  could  be  eoaily  and  qniekljr  mede.  Tha  reaiat- 
anc«  of  R  was  altered  lor  smb  ezparidMnt,  so  thai  tbe 
total  in  the  circuit  was  10,000  ohms.  The  galvanometer 
being  a  high  resistance  reflecting  one,  the  E.M.F.'s  ware 
considered  to  bo  proixwtioiul  to  the  deflection. 

RoBi-Ln  Of  ExrsiUMcitTs. 
Combinalian  ol  oeUs.  ObM>r>«d  E.M.f.  CkloeUtod, 

TwocellK 

lands 1-U 

!laMl4  _ fra 

Sand*   I'M 
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Thr«ee«lU. 
».!^3     

t,x* 

roi 

1-83 

I.*.«    

i-e; 

„„,    2-5a 

Pour  cell*. 
l.-i3.4 

The  (ormulw  would  probibly  ap(»ly  in  the  ciwo  ol 
dyiinEuoi  or  other  sources  of  &M.F.,  tut  vre  huve  hiu)  no 
o|i|>oruinit)-  of  cz  peri  m  on  ting  in  this  •lirtiouo'i. 


ON  LEAKY  MAGNETIC  CiBCUITS/ 

Br  DR.   IL  K.  J.  0.  DV   BOtS, 

Erer  since  the  F!oi>kiiiHons'  loBoarches,  &  great  many 
experimenu  on  mugnottc  cirgtiiu  have  been  made ;  moally, 
however,  ill   tb«  (orni  of  meaauremeiiU  on   dyitiuiiot  of 

>  TU-ioiu  type*.  Now  the  results  obuiiied  with  a  [xirticular 
dynuDo  may  offer  a  certain  decree  of  intercitt,  e«padally  to 
ite  maker ;  but  the  utmost  care  bat  to  bo  taken  in  gene- 
ralising from  such  data,  (juite  a\sat  from  the  considera- 
tion that  ballistic  measure  me  iit*  on  dynamos  sufl'or  under 
the  undue  proportion  their  timc-c»t)«lant  beare  to  the  penod 
of  even  the  sloweit  biillisttc  ^'^Llvanometer,  dynamo  circuit* 
are  not dMigned  forgiving  interjmteble  sctentiflc  results, 
but  (or  Oc<inoiDy.  For  nil  those  reasons  it  seemed  to  me 
a  um(u1  thing  to  Lhorciuehly  overhaul  the  whole  subject  by 

;  UMOriringUul  oxpcrimcntinB  on  the  simplest  concuivnblo 
type  of  magnetic  circuit,  sud  thouah  the  subject  of  those 
circuits  bas  been  amply  discuaaed  for  the  lut  10  years,  1 
venture  to  hope  tbat  its  importance  may  warrant  my 
bringing  the  ftrat  results  of  tiis  rather  lengthy  investiga- 
tion before  Section  A. 


Consider  a  split-riDe,  magnetised  by  a  uniform  peri- 
pherical  field.  Let  r,  be  the  radius  of  the  central  circle, 
r,  thai  of  the  circular  section,  d  the  width  of  the  air  gap. 
Assuming,  then,  as  a  first  approximation  that  the  maiineti- 
■ation  is  uniform  over  the  whole  section  of  the  ring  and  its 
diieetion  everywhere  peripherical,  it  may  be  sbownt  that : 

d  .  .  ■  (I) 


N 


••'-ar 


where  N  U  the  well-knovni  "demagnetising"  factor  which 
determinD*  the  nmounl  of  shearing  over  of  the  magnetic 
carves. 

According  to  a  theorem  Rrst  enunciated  by  Kirchboff,  the 
abere  state  of  aitairs  will  strictly  occur  when  the  external 
nagnetinng  field  becomes  infinite;  tbo  direction  of  the 
'  Itnea  of  magnetisation  is  then  bound  to  coincide  with  that 
of  the  applied  linos  of  force,  The  values  of  n  actually 
found  must  therefore  approximate  to  those  given  by  (1) 
ss  the  field  increases. 

For  weaker  fields  an  exact  calculation  is  impossible,  but 
it  may  be  stated  that  in  tbia  ease 

*  Vuptr  road  ba(or«  the  British  Amoaiation  at  Edinbursh. 
t  See  "  Hatbeoationl    Tbeory  at  Forco-tuurnelium,      fFitd. 
4tnn.,  xlvi,  p.  4H,  1M2: 


N 


where  the  functional  notation 


»© 


(2) 


means   a    number 


4 

which  is  a  function  only  of  the  ratio  of  width  to  radius  of 
air-gap,  iruieiwndently  of  the  rest  of  the  circuit.  This 
number,  n,  u  ]>nctically  equal  to  the  reciprocal  of  the 
leitkaj;c  coefficient  as  defined  by  the  llopkinsons. 

It  may  bo  remarked   tbst  both  the  expressions  fpven 
converge  towards  the  simple  form 


r. 


(3) 


when  the  width  of  the  air-gap  diminishes  more  and  more 
towartls  zero^  In  this  caie  the  value  of  n  is  unity,  whereas 
for  wider  gaps  n  becomes  a  fraction.  Moreover,  the  number 
It,  as  well  as  the  factor  N,  vary  somewhat  with  the  magneti- 
lation  in  a  way  which  it  must  be  left  to  ex[>eriments  to 
determine. 

Those  were  csrried  out,  under  my  advice,  by  Mr.  H. 
Lehmaiiti.  A  ring,  about  tS  cm.  mean  diameter  and  3  cm. 
thick,  w^H  turned  out  of  best  Swedish  plate  and  well 
annealed.  It  was  wound  uniformly  all  round  with  [irimury 
and  secondary  wire,  and  its  nornul  curve  firat  t.ikon  in  the 
uiisplit  titate.  It  may  he  remarked  that  curves  of  ascoii<ting  ■ 
reversals  were  tiikon  throughout,  the  thickness  of  the  iron  1 
giving  so  much  timolag  that  the  stop-by -step  process  would 
not  give  correct  results.  The  magnetising  field  could  bo 
pushed  to  400  COS.,  the  ring  being  immersed  in  a  trough 
of  iced  petroleum. 

The  rin);  was  now  cut,  beginning  with  a  very  narrow  ^p 
of  a  few  tenths  of  a  millimetre  width.  A  small  brass  disc 
waa  fixed  in  the  gap  to  prevent  the  iron  from  yielding  to 
msgnetic  attraction,  and  a  small  secondary  wound  so  as  just 
to  enclose  the  lines  of  induction  crossing  the  air.  Another 
auxiliary  secondary  eoil  could  be  moved  around  the  ring 
so  as  to  explore  the  leakage. 

The  general  roH.illa  may  be  suramarisod  as  follows : 

1.  For  the  very  narrowest  gaps  the  formula  {S)  holds,  as 
it  should. 

3,  As  the  width  increases  {2)  becomes  appUoal>le;  the 
values  of  n  found  from  the  throw  due  to  the  auxiliary 
secondaries,  when  substituted  into  (2),  give  numbers  for  n 
in  good  agreement  with  those  found  by  the  "  rbearing 
backwards    graphical  process. 

3.  Both  II  and  N  remain  practically  constant  up  to  values 
of  I,  about  half  the  ■' *alur.aion  "  value— !,«.,  8-10  C.Q.S  ; 
for  higher  mugncti«utioiii  they  liegin  to  show  an  iiunuM, 
N  approaching  to  but  not  nnjiorseding  the  value  given  by 
(1),  as  wuK  theoretically  prcdtcteil  above. 

\.  As  a  rule  the  mtan  magnetisation  was  dedueed  from 
the  throw  duo  to  the  principal  all-round  secondary  ;  this 
wiu  almost  identical  with  the  result  given  by  the  auxiliary 
secondary  when  diametrically  opposite  the  air-gap.  And 
by  further  exploration  with  this  secondary  it  was  found 
Chat  an  appre<'iable  leakage  began  to  occur  only  at  about 
one-eighth  of  the  oircumferouce  on  both  sides  of  the  gap. 

The  numerical  values  of  n  within  its  range  of  constancy 
(which  is  the  range  of  magnetisation  mostly  worked  with) 
are  of  getieral  interest,  because  they,  or  their  reciprocals, 
depend  only  U{>on  the  ratio  of  width  to  radiux  of  air-gap, 
tts  explained  above.  Moreover,  it  will  hardly  matter  much 
whether  the  section  of  the  gap  bv  exactly  circular  m>  long 
as  its  area  be  the  same ;  we  thus  obtain  numbers  of  u  cer- 
tain utility  in  all  questions  of  design  whore  air-gap«  occur. 
I  prefer  not  to  give  the  actual  ficures  bore,  they  being 
liable  to  siieht  corrections ;  they  win  soon  bo  published  in 
full  in  If^mifmann'i  Annalen,  together  with  the  experi- 
mental detail 

The  result  3  that  n  finally  iaataees  with  I,  I  consider 
to  bo  fully  proved  by  experiment ;  it  corresponds  to  a  final 
decrease  of  its  reciprocal,  the  leakaf^  coefficient.  Now 
this  is  in  complete  disagreemmit  with  what  is  generally 
accepted  as  a  dogma — vix.,  tb:it  Icalugc  becomes  more  and 
more  pronouTicod  with  larger  inductions.  This  fallaejr,  as 
I  cannot  now  help  calling  ity  has  generally  boeit  expluned 


I 
I 


I 
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by  tbe  fact  that  tbe  |ierm utility  of  iron  decT««B«B,  and  so 
b«ooin«  toon  eqiul  to  ibnl  o(  th«  tunroHticling  medium. 
If  then  Obn'a  law  beld,  there  is  no  donhi  but  that  more 


nreiCRt  typical  cam  uiay  bo  bojiod  to  bring  bomo  a  little 
more  c»rc  in  ite  iiiani|»iiUnio.i  to  tho«6  liable  to  grow  to<i 
entbuaiauie  about  nwineioraoiirQ  force  and  reluctance. 

Ofi  the  other  hind,  phyaJcal  liwory  b  quite  compeUnl 
to  explain  iho  Una!  deoraaM  of  leakape,  which  mipofiinerit 
baa  demonetrated  to  occur  in  the  gplinini?  uniformly  mag- 
netiaed.  For  Kirchhoff's  theorem  already  alluded  to,  in 
connection  wiib  the  wngont  law  for  tho  "  refraction  "  o( 
line*  of  induction  at  bounding  aurfacee  clearly  showa  ihal 
tboso  linoa  will  tend  to  become  inore  and  more  exactly 
periphcrical  a«  tho  applied  Ifield  la  being  pmhed  up,  thua 
diminishing  the  nuoiher  oflinee  loekine  away  inW  the  air. 

In  conclusion,  it  may  be  remarked  Out  it  i«  'juite  pea- 
Bible  that  lealnge  may  yet  fncrease  in  [xuticular  fonw  of 
circuits  where  tbe  mafrnotisini;  fieltl  in  not  uniform  all 


,.:.-j 


Fm.  4.  ^ 

round — i^.,  where  ooile  are  arranged  in  lome  haphazard 
way,  more  eqieeially  >o  If  then  be  do  oolta  new  tho  gape. 
It  baa  to  be  borne  in  mind  that  on  increnainc  the  currant 
in  such  cotla  tbe  Uronji  lic!d  ao  applied  will  finally  orer- 
power  the  self  deniagnotieing  tendenclea  altoga^ier,  awl 
arrange  the  linu  of  induction  after  iU  own  fubioo.  Of 
coune,  exactly  the  revene  ba|>]>eni  when  weak  fielde  are 


applied.  I  intend  abortly  to  inveattgate  thii 
subject  a  little  further  by  ineana  of  a  larce^aed 
ring  elecUonugnet  with  12  a^iarate  eolu  made 
from  my  deaigui  by  Meeers-Siemene  and  Halake. 


A  MAGNETIC  BALANCE  AND 
PRACTICAL  USE.* 

IIY  DR.    n.    K.  J.  0.  DO  BCH8. 


ITS 


No.  6.   UallcahU 'JaM  Iran. 


leakage  woulil  occur.  But  a  true  ohmic  law  doee  not  h<^ 
in  nagnatfan  ;  or  imUwr,  tJte  excellent  reeulte  obuinod  by 
applring  it  hi  [larticalkr  eaaaa  do  not  warrant  iu  genei»lt- 
alion.     lu  eon|>Iatc  (alliira  to  fndkl  or  explain  in  tho 


Id  a  paper  on  "  Magnetic  Circuits  and  their 
Heaaorementi"  read  to  the  Frankfort  Eleetriaftl 
Congreas  in  1691,  the  principlea  ola  magnetk 
balanee  were  explained,  with  which  magneiie 
ciu-vea  of  any  material  might  be  rwdily 
obtained  in  aMoluie  meature.  TbooratieallT 
it  may  beat  be  dtfined  aa  an  eloctrooagfialJe 
■yatem  of  vaxfable  oonfigoratjon,  ihe  nluei- 
anco  of  which  alwaye  naturally  Undi  lowanla 
a  minimum  ;tha  rarutiona,  bowcvar,  rooMining 
exc(«(]iti|;ly  tmall.  t  now  iKxinoae  to  deicnbe 
the  inttrunent  exhibited  to  the  eeetioB  i  it  to 

tbe   outcome  ol  a  year's  evolution  of  eonetraetire  dalaO. 

By    meaos  of  a  gaoge  bdoagtag  to  the  imtnimeDt,  one 

i«*l- pi«cf ,  T.  ii  flit  lo  1 5  cm.  tenglB  and  1  158  em.  dianieier. 

"*  lltpw  fcad  betiari*  UieBriiMh  Aitcjaatoi  at  Bdlnhwglh 


I 
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ooitatpondlnft  to  1  on.*  Motion  ;  Ui«  U(t«r  nved  not  nec«- 
urily  b«  a^lhorod  to  if  ineonvenjent,  but  bu  the  AdT&ntage 
of  obvuiing  itll  (imhor  oJcuUtioni,  u  will  be  toeo  below. 

The  coil  C  is  4  t  cm.  long*,  end  wound  with  tOO  turns ; 
th«f«foT«  mer  tbe  middle  it  gives  a  field  =  10  x  current  (tn 
UDpe.).  It  will  cair}*  currents  up  to 30  amperes,  whJcb  may 
b* convenientJ)-  measured  l>y  tbe  luual  amperemeters ;  tbe 
eorreepondiiiK  range  of  field  (0  to  300  C.G.S.)  is  all  that 
te  required  In  the  great  majority  of  cases.  The  t«*t-pieco  is 
•upported  on  two  •dJusUMo  U-plates,  by  means  of  which 
il  BUf  ho  readily  sot  coac«ntrio  to  the  coil,  which  is  ihon 
I  dif^Md  into  position,  th«  t«t-pi«ce  being  automatically 
«luBpo>)  by  th«  plunger  in  tbe  gpri^t>  V,.  Fig.  1  is  «  cut 
(one  quarter  of  the  Dalural  site)  showing  the  curved  yoVe, 
Y  Y,  of  best  Swedish  iron  playing  over  the  stop,  A,  and 
screw,  I,  The  Utter  is  enoloeed  in  a  cap  after  calibration, 
BO  that  the  adjoatmeiit  eaimot  be  interfered  witlL  P  is  a 
lead  counterweight.  Fig.  3  give*  a  perspectiTO  riow  of  tbe 
instrument. 


epecial  permanently  polerieod  arrangement  with  which  to 
detect  the  ditecUoii  of  mignetiaation. 

The  demagnetiainK  factor,  N,  for  a  cylinder  of  dimen- 
sional ratio  (Icnglh.iliameler)  15  is  about  012*).  Il  is 
found  in  the  hulutice  Lo  be  reduced  to  0-02,  corresponding 
to  tbo  tbrecloU)  ratio  45.  Tbis  number  waa  found  by 
plotting  the  curve  of  a  ttvnduni  mmple  directly  from  the 
balance  and  shearing  it  backwurds  into  coincidence  with 
tbe  normal  curve  obtained  with  a  ring  of  the  tame  material. 

The  result  was,  moreover,  arrived  at,  that  the  luual 
rectilinear  ttseudo-axis  of  ordinates  would  do  well 
enough  up  to  half  the  satuntion  value,  but  that  on  the 
whole  it  was  more  accurate  to  introduce  a  gonoralisod 
curvilinear  xbeuring-base.  Tbis  may  be  called  an  instru- 
montnl  directrix,  as  it  remains  duracteristic  of  the  instru- 
ment when  once  determined  by  means  of  a  standard 
sample  ;  all  the  oorroclions  duo  to  the  uprigbts,  V,  and  V„ 
the  yoke,  V  Y,  the  air  apaeia  with  ibeir  rariable  lealuge, 
etc,  are  contained  in  it ;  it  ia  used  when  ordinaiy  unloopad 


_.<!. 


1 

I 

1 


r 


rio.  1. 

I  have  made  a  seriea  of  obterrationt  to 
find  experimentally  what  function  ol  tbe  magne- 
tisation of  tbe  teat-piece  tbe  resulting  moment 
on  tbe  yoke  (measured  br  compensating  with 
the  sliding  weights)  would  prove  to  m.  A 
small  aeeondary  waa  stiMxid  over  tbe  middle 
of  T,  and  connected  to  a  oallistie  galvanometer. 
It  waa  found  tltat  the  resulting  moment 
wu  aocurately  proportional  to  l^  (or  b*}  up 

grr:  i  'li  '  a  -^ '  ■;i*"i~;i:--;v"--"^ , 


Fro.  8. 


fie.  &— SO.OOO  (Tp  |<vr  em*.       Ootiv.  =  4.        No.  9.  Iren-Wlr*  (sntiMlsd}. 


to  valuee  of  l  »  1,300  (or  s  =  16,000),  with  a  te«t 
piece  of  1  cm.'  eection  ;  this  is  all  the  rangn  thit  ia  usually 
required ;  however,  by  using  a  somewhat  thinner  sample 
mogneliaattoni  up  to  1,700  C.O.S.  may  be  measured,  as 
the  tractire  foreea  really  depend  upon  the  Hux  of  induction 
through  the  test-piece  only. 

After  this  law  had  been  exjieri  mentally  established,  it 
WM  evidently  belter  to  introduce  n  quadratic  scale,  abng 
which  Iwo  mutually  independent  weights,  W,^,  tnA  W.. 
slide,  of  too  and  4  grammes  weight  respectively.  Accord- 
ingly the  scale-readmgs  have  only  to  be  multiplied  into  Iho 
square  roots  of  ihoee  weights — vi^,  lOor  3-~in  order  to 
obtain  tbe  abeolute  value  of  |  in  tbe  sample.  Tbe  smaller 
we^bt  is  \\»*A  tor  the  range  0<:  i  <  360.  It  is  then  slid 
boek  to  zero  and  measurements  continued  with  the  larger 
migbtfor  360<  t  <  1,300,  The  inslniment  does  not  indi- 
cate whotbei'  one  is  to  take  +  ^  i*  or  -  J  \* ;  but  on  plot 
ling  the  results  ihts  becomes  st  nnce  evident,  one  of  tbe 
two  points  falling  entirely  outside  tliu  ainooth  curve  joining 
ibe  obaervations.     It  in  therefore   unnecessary  to  adil  a 

*  ReaOy  U  »  iliichtly  •hortcr  {ISri  era.}  lo  eom|ienut«  the 
•ndeflbc*. 


curves  of  ascending  reversals  are  being  taken.  In  order 
also  to  correct  for  hysteresis  of  instrumental  ports  of  tbe 
magnetic  circuit,  it  is  advisable  to  introduce  two  olker 
directrices,  tbe  hon/ont.-t1  distance  of  which  meaaures  the 
coercive  force  of  the  apparatus.     Tbe  left  one  is  used  lor 

1>lfltting  ascending  curves,  the  right  one  for  the  detcending 
iranche^. 

In  conclusion,  I  may  offer  a  few  remarks  on  the  practical 
use  of  tbe  magnetic  balance.  The  coil  ia  placed  in  circuit 
with  a  reversing  key,  a  good  amperemeter,  one  or  two 
storage  cells,  and  rheostats  (preferably  liquid)  so  as  to  admit 
of  easily  and  gnulually  reversing,  varying  and  mdiiig  the 
current  between  0  and  30  am]>eres.  In  tbe  Urst  place, 
everything  should  bo  thoroughly  demagnetised  by  diminish- 
ing reversals :  accordingly,  tbe  yoke  is  slowly  lifted  by  an 
arrangement  provided  for  tbe  puqwae,  while  the  reversing 
key  ia  being  quickly  worked ;  il  onglit  to  remain  in  the 
lifted  position  when  tbe  instnimont  is  not  used,  in  order  to 
spare  the  knife-edges,  K.  Then  tbe  coil  is  moved  towards 
tke  obiierver  and  the  test^piece  gradually  pulled  out,  reverS' 
ing  all  the  time.  ^ 

•  Sen  liia  table  in   ray  "  Malhomatical  Tfieory  of  Ferromag-J 
netum."  IfM.  Amu.,  xUv.,  |>.  *m,  1892. 
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Tbe  melfaod  of  Ukinft  readingt  will  be  ttiRiciently 
obvloiu  from  the  above  descriptiOD;  I  will  only  add 
that,  on  uccoiint  ot  magnelio  inaUbility,  the  )iositioii 
of  tbo  aliding  woi(;ht  ia  determined  wbicb  will  jiui 
pitll  Ibe  loft-band  atop  ofT  tbe  acr«w  I ;  it  baa  been  found 
an  unnMMMry  complitatlon  to  intraduce  a  aecondary 
bell  or  tolopbone  eircuil  as  a  criterion  for  tbo  broaVinfc  of 
contact.  Tbe  obeervcT^s  ears  and  6ngera  afTord  a  readier 
mnna,  and  after  aomo  little  practice  different  obecrvera 
alwBf  find  exactly  tbe  uimo  reading  to  one  or  two  tenths 
of  a  icale  diviaton  (correepondiDK  to  a  unit  of  magneUaa- 
tion) ;  Ihia  is  mora  than  itifficiently  accurate. 

Tbo  tenfold  ampere  and  acale  reoidinga  (or  with  the  niiali 
weight,  only  doable  the  latter)  directly  giro  abacianc  and 
ordinates  respectively  in  C.G,S.  nnit*.  The  former  are 
moasurnl  from  tbe  inatnimcntal  directrices  s«  explained 
above ;  these  are  drawn  on  a  transparent  card  bolonj^ing  to 
the  inatniment,  wbicb  ia  laid  on  the  upper  left-hand  or 
lower  rigb^hand  quadrant  of  the  squared  paper,  tbe 
plottiiix  on  which  is  thereby  rendered  aa  simple  aa  when 
the  usual  method  is  followed,     If  the  section  of  the  test- 

t>ieoe  is  not  1  cm.'  it  baa  to  be  measui'ed,  aud  tbe  ordinates 
lare  still  to  be  divided  by  it  after  tbe  above  process  of 
plotting. 

The  dotted  curves  of  Ftgs.  3,  4,  and  5  were  obtAined 
with  a«tnal  samplee  in  tbe  instniment  exhibited.  The 
full-drawn  liuee  are  the  diroctrices ;  the  middle  one  for 
ascendinjc  reversals  is  seen  to  conaidcrably  dorinto  from  the 
Btreii|;ht  line  correipondine  to  n  >  O'OS  as  the  magnsliaation 
increases  beyond  8S0.  From  lb«  malleable  iron  curve, 
I'm.  4,  the  6rst  given  for  this  material  so  far  a«  1  am  aware, 
it  mny  inferred  that  it*  magnetiaation  (for  H>°65>  is  about 
50  per  c«nt.  greater,  and  it*  coercive  foroe  aa  much  lees 
tbun  those  of  ordinary  cast  iron.  Fi){.  i  vraa  obtained  with 
a  bundle  of  )  34  thin  iron  vires,  repreaeiitinK  *  total  crocs- 
section  of  1  cm.*. 


A  NEW  FORM  OF  WINDMILL  FOR  ELECTRICAL 
AND  OTHER  PURPOSES,* 

nV    TROf.    J.    liLYTIi. 

At  tbo  present  time  tbo  employment  of  tbe  form  of 
enei^  known  aa  the  electric  current  to  indnntrinl  ])ur|>o«ce 
bu  become  very  extensive ;  and,  in  the  itesr  future,  iis 
application  in  that  direction  ia  likely  to  bo  still  further 
incTeased.  We  have  already  many  larfEo  private  ioatalla- 
tiona  of  the  electric  licht.  Every  Mfeaniboat  of  sny  aiu 
ia  now  electrically  lit  In  many  plaeea  tbe  current  is  uaed 
for  tbe  truinnisaion  of  power.  AlrMdyMvenl  hrije  towtu 
have  adopted  it  insteed  of  gaa  for  atreet  lighting,  aitd  the 
qoeation  of  genenl  bouse  to-bousa  Ughting  fs  oiie  whose 
solution  only  awaits  a  sligbtlv  gro>t«r  oeonomy  in  eitrroikt 
production  an<l  distribution.  It  may  be  said  tbat  as  yet  tbe 
eurrcnt  ia  Reoerated  almost  exclusively  by  dynamos  driven 
bv  steam  engines  ;  so  tbat  it  is  merely  a  transformation 
01  tbe  potential  energy  of  coal,  and,  so  long  as  thia  is  the 
OUe,  it  is  obvious  that  any  cheapening  in  its  production 
can  only  arise  either  from  an  increase  in  the  efficiency 
of  the  dynamo  or  of  steam  engine,  or  of  both.  Now 
these  mechinea  have  attained  *o  great  an  elGcieiicy  that 
there  it  aeercely  any  hope  for  much  imiirorement  in  this 
direetku).  Primary  baturfes  of  eovenl  forma  have  been 
nggeated  and  tried,  bnt  currents  got  from  the  oxida- 
tion of  metala  will  always,  I  think,  be  too  dear  for  |>ri>ctical 
purposes.  Something  may  be  exjiected  from  tbermo- 
elaetrio  batteries,  for  hers  we  have  the  direct  tnnsforma- 
tioa  <A  heat  into  currant  eleclricily  without  the  intervention 
of  the  wasteful  middleman  represented  by  the  »teau  engine 
and  dynamo.  This,  however,  can  hanlly  be  said  to  uve 
reache<l  even  the  experimental  stage. 

Consideratiofis  such  aa  these  have  led  electrical  engineers 
to  look  about  and  see  if  tbera  may  not  bo  some  other  source 
of  power  at  preaent  unused,  and  which  might  be  utiliwd 
for  current  production.  Naturally,  water  power  6rst 
BUggesU  itself.  Tbe  Ntagan  Falls  bare  olwx  been  spoken 
about,  and  their  available  energy  for  ibat  purpose  ealeu- 

*  F^isr  reed  before  tbe  Brttlsh  AasoclaUoci  at  Edtabiuyk. 


lated.  In  aevoral  places  electric  lights  are  nin  from  water- 
tv1ii  rl-  'vhore  the  fall  bnppon«  Ut  be  near  nt  hand,  but  in 
til  it   ninjority  of  cases  the  available  falls  of  any  sixe 

sue  no  fur  from  the  centres  of  population  that  the  cwt  of 
conducting  the  current  almost  prohibits  their  tiae.  Much, 
no  doubt,  may  ))e  done  by  employing  rapidly -alternating 
curreiit.t  of  high  voluge,  and  so  dimiiiishing  tbe  crtiaa- 
section  of  the  neceimry  leads,  but  even  then,  when  tbe 
<li*tence  is  considerable,  tbe  cost  of  conduction  come*  in  aa 
a  korioua  item.  And,  besides  water  [tower  is  not  free. 
Although  a  fall  may  be  unused  just  now,  still,  when  it  is 
proitoeed  to  use  it,  it  immediately  acquires  a  money  value, 
aod  must  either  be  vended  or  bought  oatnght. 

Next,  after  water  [)ow«r,  comes  the  consideration  of  wiud 
power ;  and  it  it  about  tbta  that  I  am  jHincipally  to  speak. 
The  wind  is  proverbially  free,  an<l  i«  to  be  had  everywhere, 
although  itisof  a  very  intermittent  nuture.  Up  till  recently, 
this  onlirelv  prechi'Icd  itn  use  for  current-generation,  u  it 
was  obviously  impossible  for  it  to  work  electric  lights  or  do 
any  kind  of  work  whore  a  steady  current  at  a  fixed  time  was 
required.  liut  ail  ibis  has  been  changed  by  the  invention  of 
storage  cells  or  accumuUcora.  These  are  now  highly  efficienti 
though  a  little  too  ex|)enaive  ;  but  diaregardiiu;  the  erpeoae, 
we  are  now  able  to  stow  any  quantity  o(  eTeetrio  enwgy 
and  get  a  high  return,  eveti  although  a  considerable  time 
elapiie  between  tbe  storing  and  the  using  of  iL  No  sooner 
was  tbo  accumulator  invcnteil  tb«n  windmills  for  electrie 
atonuco  began  to  bo  thought  of.  At  tbo  York  meeting  at 
tbe  British  Assodation,  r>ir  William  Thomson  snQ^Mted 
the  construction  of  cheap  wii>dmills  to  run  dynamos  for 
charging  accumulators,  but,  so  far  ns  I  know,  no  pnctical 
trial  waa  nude  till  the  summer  of  1S67,  when  I  erected  ay 
first  electric  windmill  in  the  village  of  Marykirlc.  Kinear- 
dinesbire.  At  that  time  I  procured  a  set  of  13  accumu- 
lators and  coostnioled  a  windmill  of  the  old  Engliab  type, 
having  four  arms  and  canvas  saiU.  The  length  of  tbe 
arms  was  about  I4fl,  ami  the  sails  were  Hh.  by  lift. 
The  mill  was  proTi<lctl  with  bcrcllfl  gcuriiig  at  tbe  topol 
a  vertical  shift,  am)  bevollcfl  seinng  below,  so  arranged 
tliat  the  driving  wheel  moved  always  in  the  same  vertical 
plstie,  no  matter  in  what  direction  the  wind  shaft  pointed. 
The  mill  was  tnmod  into  tbe  wind  by  hand,  having  no  taQ 
or  other  gearifg  for  keeping  automatically  head  to  wind. 
The  dynamo  was  driven  br  a  belt  from  the  dririug  wheel, 
and  with  this  I  wsa  able  on  two  or  three  windy  daya  lo 
store  my  cells.  Although  tbe  experiment  waa  not  on  a 
very  large  acale,  it  waa  sofficieat  to  show  me  that  aeeuma- 
latora  eould  c|uite  well  be  charged,  when  the  eleetriol 
conneciiona  were  iiroiterly  made,  by  a  dynamo  driven  at 
the  irregular  *i>oed  ctiaruteristic  o(  a  windmill.  &ils  I 
found  were  not  a  great  uieeess,  especially  rince  I  had  no 
way  of  reefing  them.  To  prevent  them  being  torii  to 
pieces,  the  mill  Bad  to  be  stopped  when  the  wind  waa  high — 
tiiat  is,  just  at  bbe  tine  when  it  should  have  been  going  at 
it«  best. 

1  remedied  this  partially.  I  altered  the  wind-wheel 
from  tbe  Koglish  to  the  American  type,  having  a 
number  of  arms  and  bhtdea  of  sheet  iron.  I  alio 
introduced  the  further  imnrovement  of  doing  away  with 
the  driving  wheel  being  always  made  to  go  in  the  same 
plane.  Thu  is  absolutely  neceuary  if  the  windmill  is  to 
drive  a  saw-mill,  a  corn-mill,  or  anything  of  that  sort, 
for  electrical  purposes  the  dynamo  can  quite  easily 
aitaclivd  lo  tbe  wind-shaft  platform  ao  as  to  turn  with  tW 
mill  as  the  wind  changee.  In  this  way  all  gearing  {a 
avoided,  as  the  dynamo  can  be  driven  by  ropes  from  a  iarga 
wheel  keyed  directly  on  to  tbo  windsbaft.  This  I  fonml 
to  answer  very  well  so  loii);  ai  the  wind  liad  a  moderate 
■peed,  but,  like  all  other  windniills,  I  soon  found  thai  it 
bai  either  to  be  maile  eelfreefing  or  stopped  ■llnginhar 
when  a  breeae  came.  This  is  obviooaly  very  ansatisfaetory, 
as  tbe  best  of  tlie  wind  for  storage  |iurpeaea  is  lost,  and 
hence  tbta  problem  i>re«ented  iteelf— via.,  bow  toeoostrtuit 
a  windmill  that  would  satiafy  the  following  requisJtos  :  (1) 
it  must  always  tie  roodv  to  ff>;  (3)  it  matt  go  without 
attendsrice  for  leagtbanaa  periods ;  ti)  It  muai  go  through 
the  wildsst  gale,  and  be  able  In  uke  full  advantage  of  It. 

A  poariUe  solntkn  of  tbo  |>roblt»m  is  gireseDUd  in  the 
Kobinson  anemometer,  which  eonsttteof  f oar  hemiapbickal 
cups  attached  lo  four  arait,  and  moriof  in  a  borinnMl 
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pUiM  about  a  r«rtical  axis.  From  th«  theory  of  tbia 
inBtnimont,  which  is,  bowever,  only  am>roximat«,  it 
appoar*  tbal  vrhatorer  might  be  the  a[>M>]  of  the  wind,  the 
■■•ovl  of  the  cti)»  aUaiu«d  a  certain  terminal  value,  inch 
tiut  the  cotiple  due  to  tho  wind  [irucure  was  exactly  c<|i»>l 
to  that  produced  by  the  rosiitanca  to  th»  motion  through 
the  air,  and  tliQ  friction  on  tho  bearings. 

Last  summer  I  orectod  a  machine  of  this  kind,  which  has 
been  couaiderably  imi>roved  within  the  iiast  three  months. 
The  cups  are  roplnoed  by  s«nii'CyliDdricat  boxes  attached  to 
four  tctron^  arms,  each  about  36ft.  long.  The  opeiiine  of 
eacb  box  is  10ft~  by  6ft.,  and  the  verlioal  ahafl  u  a  long 
rod  of  iron  bin.  in  diameter.  At  tlie  lower  end  it  carrier  a 
masaive  pit  wheel,  which  actuates  a  train  of  ^ring,  and 
drives  a  flywheel  flft*  in  diameter  with  tbo  roquiKitc  spvm) 
fordriTJDga  dynamo  connected  with  it  by  a  belt  in  tbo 
ordinary  way.  Tbia  machine  worked  most  Mtiafactorily, 
and  with  a  fairwiod  speed  ^avo  about  2  e.h.ix  I  also 
tested  it  in  a  stroni;  |:;ate  by  allowing  it  to  ran  with  no 
load,  and  tho  result,  was  perfectly  satisfactory,  as  a  esfe 
terminal  speed  was  attaine^l,  and  all  racing  avoided. 
Hence  ]  tjiiak  tbat  electrical  windmilla,  at  least  for  small 
natalJationa,  are  likely  to  oatHme  this  form,  as  there  it  do 


the  way  placet  that  stores  and  coal  for  generating  the  elec-f 
trie  light  in  any  other  way  could  only  bo  tent  with  difficulty. 

2.  r'or  the  Lighting  of  Priratf  Country  Mantiom.—HoTa, 
whstever  form  of  power  is  used,  accumulators  roust  be 
nrovidod.  l^e  wind,  1  think,  specially  recommends  iueU, 
from  ita  cleanly  nature,  if  it  can  be  apfdied  without  tb«j 
trouble  of  much  attendance. 

3.  For  factorie*  lo  situated  that  a  suitable  mill  could  bo] 
plseod  on  the  roof,  and  thus  be  in  an  expoeed  situation. 

In  closing,  I  may  jiitt  refer  to  the  probability  that  IbftI 
present  system  of  cloctric  light! ns  by  incandescence  will  baJ 
superseded    by  some  method  ol  getting  light  from  cold] 
sources.     When  we  think  that  99  per  eent.  of  the  energj 
snent  in  a  gas  Haroe  is  waste,  as  far  as  light  is  concerned, 
that  a  pereentage  almost  as   high    in   the   oloctric  light* 
in  ikho  watte,  we  are   strongly   tempted    to   think    that 
lighting  by  incandecoence  cinnot  be  a  final  foro.    Itccent 
discoveries  have  distinctly  proved  that  rapidly  oscillating 
currents   aond   out  wavee  exactly  similar  to  light-waves, 
bat  only  having  a  much  grouter  wave-length.     AttempU 
have  been  made  to  got  al tern .ite -current  machines  of  such 
frequency  as  to  send  out  such  waves.    Should  these  be 
successful,  then  light  will  be  generated  with  much  les 
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limit  to  the  sii»  and  etrengtb  with  which  they  may  be  con- 
•truet«l,  and,  if  necessary,  uveral  could  be  placed  in  any 
weU  exposed  position,  each  having  its  own  dynamo  and  set 
of  aecumtilatATs.  During  the  paal  few  monjits  1  have  in- 
crtoBod  tbe  power  of  the  mucbine  by  adding  an  auxiliary 
box  to  each  arm  with  a  gap  between  it  and  the  previotis 
one.  This  I  find  to  be  better  than  merely  increasing  the 
sixe  of  the  previous  box.  As  the  wbole  U  a  ease  of  vortex 
motion,  the  theorv  in  very  difficulu  Infomtation  can  enly 
be  f^ot  from  models  and  applying  tbe  principle  of  dynamical 
tinilarity. 

Regarding  the  electrical  connections  neeeesarv  I  may  say 
a  word.  All  that  is  needed  is  tliat  the  circuit  be  broken 
when  the  dynamo  is  running  at  less  than  the  storage  speed. 
Thia  is  easily  managed  by  a  governor  attached  to  tbe 
dyoano  shaft,  and  which  makes  and  breaks  contact  in  n 
mercniT  jwol  at  the  retjuiied  speeda.  I  have  also  tric<!  a 
form  ot  governor  which  throws  a  j^reater  or  leas  number  of 
cells  into  tho  charging  circuit  as  the  wind  varies,  and  in 
tbia  way  the  machine  is  always  doing  some  work. 

We  may  next  tnni  to  the  uses  (or  which  windmills  are 
specially  at)plicablo.     These  are  : 

1.  For  Ld^jUiAjT  Li^iivMStt. — These  are  always  in  exposed 
tittutioat,  wbero  wind  is  plentiful,  and  often  in  such  out  of 


exponditureof  energy,  and  windmills  even  of  very  modoratw 
power  may  b«  all  that  is  roqniroil.  I  ciin  quite  easily  fancv 
the  time  coming  when  each  hoiiso  bat  itaown  little  windmill 
sbonog  current  which  may  be  used  to  drive  such  machinoe 
ea  those  alluded  to,  and  giving  a  light  suiublo  for  tho 
house.  We  should  iK>t  require  to  drive  lai^ge  steam  engines 
in  order  merely  to  let  us  eee  fiaeh  other  or  read  a  new»- 
I»per. 


Prises. —  The  Soci^^  Induslrietle  do  Kttdhouso  olFoi 
for  award  in  1893  several  medals,  amongst  which  are  th< 
following :  A  medal  for  treatise  on  factoir  lighting — choice 
of  system;  eomporiton  between  gaa and  electricity  ;  cost, 
maintenance,  jwwer  ahaorbed ;  hygienic  conditions,  lire 
risks,  arrangement  of  buildings ;  advantages  and  the  ro' 
vorso  of  efoctric  light  in  textile  industries,  spinning, 
weaving,  printing;  mschinory ;  description  of  exiHting 
installations,  resuTlo  and  defects.  A  silver  modal  will  also 
be  awarded  for  tho  application  of  electricity  in  any  way  to 
the  printing  industry.  Papers  must  be  sent  bofore  Feb.  W 
1893,  to  tbe  President  of  the  Socii^tc  IndustrioUe,  ab 
Hulhouse,  Further  particaUrs  can  be  obtained  of  ihs 
eeoreury. 
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CONSULTING  ENGINEERS  FOR  SMALL  STATIONS. 

There  is  an  interesting  paper  by  Mr.  P.  J.  Saliuoc, 
of  tisklway,  read  buforw  tbt;  North  of  Ireland  Asso- 
ciation of  Oas  Miuiagen  on  August  9,  giroit,  with 
the  discossion,  in  the  Oas  World  last  week.  It  WM 
upon  the  necessity  for  a  connulting  engineer  for 
small  works — gaa  works,  of  course — and  as  the  same 
neoesdty  is  present  for  small  «lectric  work«  even 
in  a  greater  degree,  and  as  this  neceHsity  will  ba 
greater  as  the  number  of  main  central  stations  in- 
creases, it  may,  perhaps,  be  well  to  refer  mora 
fully  to  this  point.  Mr.  Salmon  refers  patheti- 
cally to  the  ignorant  though  wcU-iutoutioned  inter- 
ference  of  local  committees,  consisting  of  butchers, 
or  grocers,  and  others,  and  relates  his  sncoeBaful 
endeavours  to  raise  the  status  of  the  various  works 
in  which  he  has  been  engaged  into  that  of  a  ree|>ect- 
able  paying  concern.  His  difficulties  suggest  the 
necessity  of  a  consulting  engineer  to  such  works, 
both  At  the  time  of  establishment  and  to  uphold 
and  supervise  the  efficiency.  As  every  company, 
even  with  a  good  secretary  and  accoantant.  has  its 
auditor,  so  should  they  have,  be  argues,  their  con- 
sulting engineer. 

We  need  not  enter  into  the  qnestion  from  tbe 
gas  point  of  view — the  gas  mauagorsarc  competent 
to  discuss  and  settle  the  subject  for  tbemaalvMi. 
Prom  the  electric  lighting  point  of  view,  bowerer, 
the  problem  is  equally  interesting  and  even  mora 
important,  as  the  undertakings  to  which  it  may 
apply  are  not  yet  all  started.  One  of  the  chief 
items  of  expenditure  for  tbe  maintenance  of  an 
efficient  central  electlic  station  is  always  that  of  tbe 
engineer-in -charge,  who  is  responsible  in  all  cases 
for  the  carrying  on  of  the  work,  and  in  many  oasw 
for  its  actnal  erection.  Now,  a  really  competent 
electrical  engineer  is  not  aud  ought  not  to  bo  a 
cheap  man,  and  an  item  of  three,  four,  or  five 
hundred  a  year  added  to  the  expense  of  running  a 
small  central  plant  is  a  serious  addition,  and 
one  often  enough  done  away  with.  Nor  is  it 
likely  that  in  a  plant  such  as  we  are  imagining — 
say  of  some  five  thousand  lights  or  ao — that 
the  full  attenticm  of  snob  a  man  iroold  be 
occupied.  The  neeeesity,  Ibemfon,  stums  obriooa 
for  the  introduction  of  a  oentral  station  con- 
sulting engineer,  who  shall  be  called  in,  as  tbe 
auditor  is  called  in,  to  make  quarterly  inspection, 
analyse  tbe  accounts,  and  impartially  report  upon 
tbe  progress  and  efficiency  of  tbe  plant.  His  n«ow- 
sity  is  acknowledged  theoretically  at  the  time  of  the 
erection  of  the  central  station,  but  in  many  caaee 
that  could  be  named  in  tbe  past  his  services  liava 
been  dispen-ied  with  in  tbe  banning,  just  that  time 
when  they  would  have  been  most  valuable,  and  are 
only  called  in  afterwards  when  the  most  he  could  do 
WAS  to  suggest  modifications.  The  circumslancee 
of  «eoh  ^strict  are  so  diverse,  and  the  neoenity 
for  careful  choice  so  evident,  that  the  wonder 
is  that  business  men  should  ever  have  been  lod  to 
institute  erection  of  plant  at  considerable  expendi- 
ture without  careful  diaoussion  of  tvtry  point  of 
detail.  Yet  cases  are  by  no  metuks  uDOommon  of 
the  ohoico  haphazard  of,  say,  a  higb-teusioii  system* 
or  triple-expansion  engines,  or  a  certain   type  of 
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boQara,  aimply  firom  imitation  or  a  vague  idea  ot 
Mmntnce  by  the  makeis  that  they  were  the  best, 
rather  than  &oni  a  sure  knowledge  that  they  were 
the  best  Baited  to  these  particuUr  reqairements. 
And  it  may  well  be  that  high-tenBion,  triple-expan- 
aion,  and  complicated  boilers,  good  in  their  way  in 
lairge  works,  may,  both  on  account  of  cost  and 
abBence  of  soitability,  run  away  with  that  margin  of 
firofit  which  a  properly  thought-out  system  might 
have  produced.  Then,  again,  there  are  two  matters 
which  it  is  pre-eminently  the  function  of  a  good 
oonsulting  engineer  to  study — namely,  economy  of 
maintenance  and  facility  for  extension.  Economy 
of  nuuntenance  does  not  mean  alone  proper  choice 
of  the  system  of  production  and  distribution,  hut  also 
the  most  careful  consideration  of  the  arrangement  of 
the  station,  water'  heaters,  steam  economisers,  me- 
cfaaaical  stokers,  condensing  apparatus,  and  so  forth ; 
and  the  manager  of  a  firm  of  electrical  engineers 
who  may  be  admirably  suited  for  installing  engines, 
dynamos,  and  mains,  is  not  necessarily  capable  of 
amiiffing  all  these  matters  to  the  utmost  satisfaction. 
Nor  is  the  question  of  future  extension  always  fully 
oouBidered.  The  consideration  of  these  matters, 
however,  is  the  duty  of  the  consulting  engineer, 
and  his  fee  in  most  cases  is  the  most  economical 
expenditure  of  the  whole  cost.  As  regards  mainte- 
nance, again,  for  a  comparatively  small  sum  the 
station,  otherwise  overcharged  with  the  salary  of  an 
experienced  engineer,  might  be  supervised  in  con- 
junction with  several  others,  with  all  the  advantage 
of  the  best  advice  and  experience,  and  without  the 
ooet  of  paying  the  whole  charge  for  such  expert 
knowledge.  When  the  figbt  is  so  keen  between 
methods  of  illumination,  when  every  attention  is 
being  turned  to  efficiency  and  cheapness  of  genera- 
tion of  current  in  the  large  towns,  there  should  yet 
be  the  same  possibility  of  ef&ciency,  and  even 
greater  possibility  of  comparative  cheapness,  with 
the  moderate-sized  installations  of  our  smaller 
towns,  if  arranged  and  supervised  with  the  aid  of 
the  central  station  consulting  engineer. 


iNSTrnmoN  of  civil  engineers. 

The  list  of  suggested  papers  for  reading  before 
this  institution  has  just  been  issued,  and  the  plan  of 
BOggeating  papers  might  well  be  followed  by  kindred 
inatitations.  The  electrical  engineers  have  an 
institution,  and  it  is  a  great  pity  that  there  exists 
so  much  jealousy  within  its  borders.  Successful 
sodeties,  like  successful  companies,  are  successful 
because  of  the  predominating  influence  of  one  or 
two  master  minds.  It  is  so  with  the  Civil  Engi- 
neers, bnt  not  so  with  the  Electrical  Engineers, 
though  the  latter  has,  in  a  certain  sense,  been 
somewhat  successful  of  late  years.  Its  numbers 
have  increased,  its  balance-sheet  is  respectable ; 
but  its  influence  is  not  to  be  compared  with  that  of 
the  perent  institution.  It  cannot  command  the 
best  papers.  It  hardly  dare  say,  "  Papers  which  have 
been  read  at  the  meetings  of  other  societies  or  have 
been  published  cannot  be  accepted  by  this  Institu- 
tion." Tfae  fact  is  that  "paste  and  scissors"  and 
leoond-hajid  papers  are  admitted.     Discussions  are  I 


mainly  within  a  ring  fence,  and  new  blood  is  not 
always  welcome.  Pushing  business  men  make  its 
boards  part  of  the  shop,  and  much  of  its  proceedings 
has  become  to  be  looked  upon  as  "  merdy  a  matter 
of  business." 

But  to  return  to  the  suggested  papers  of  the  Civil 
Engineers,  we  find  that  the  list  contains  between 
fifty  and  sixty  different  subjects  upon  which  the 
institution  desires  information.  Of  course,  this 
does  not  mean  that  the  institution  restricts  itself  to 
the  accepting  of  papers  upon  these  particular  subjects, 
but  the  list  is  given  as  an  aid  to  those  who  desire 
to  prepare  papers.  That  electrical  engineering  is 
taking  a  high  place  in  general  engineering  work, 
may  be  seen  from  the  fact  that  the  list  contains  not 
less  than  nine  or  ten  subjects  in  that  branch  of  the 
profession.     The  suggested  subjects  are  : 

The  cost  of  working  electrical  tramways,  taking 
account  of  interest  on  capital,  and  of  a  sinking  fund 
for  depreciatiou. 

The  most  suitable  form  of  electric  light  mains, 
having  regard  to  durability,  economy  of  conducting 
material,  and  &cility  for  making  and  laying  house 
connections. 

The  risks  of  electric  lighting  to  life  and  property, 
with  the  means  to  he  taken  to  prevent  or  lessen 
them. 

The  best  arrangement  of  engine  for  any  given 
electric  light  station. 

Electrical  motors  for  (a)  inland  navigation,  (6) 
ocean  vessels. 

The  electro-deposition  of  copper. 

On  the  application  of  water  power  and  its  trans- 
mission to  a  distance  hy  electricity. 

The  design  of  electric  locomotives. 

The  practical  working  of  multiphase  alternating- 
current  motors. 

In  our  opinion,  the  Institution  of  Electrical  Engi- 
neers might  well  make  out  as  lengthy  a  list  of  suit- 
able subjects  for  paper  to  be  read  before  it.  Why, 
for  example,  should  the  Civil  Engineers  obtain  inte- 
resting information  as  to  electrical  tramways,  or 
to  electric  light  mains,  or  to  any  of  these  other 
suggested  subjects?  We  are  quite  sure,  however, 
that,  as  at  present  constituted,  a  good  deal  of 
energy  is  wasted  in  fruitless  directions ;  the  younger 
members  of  the  Institution  of  Electrical  Engineers 
not  having  suf&cient  guidance,  nor  perha[«  have 
they  sufficient  incentive  to  prepare  papers.  We  ore 
among  those  who  contend  that  if  a  learned  society 
can  make  its  income  and  expenditure  meet,  it  ought 
not  to  save  up  money — hence  the  Institution  might 
well  spend  some  of  its  surplus  funds  in  subsidising 
the  members  who  will  prepare  the  beat  papers. 


NOTE    ON    SOME    EXPERIMENTS   WITH    ALTER- 
NATING CURRENTS.* 

BY  DB.   LOUIS  DUNCAN, 

Assisted  by  Mr.  E.  S.  Cariehoff  and  Messrs.  B.  H.  and  G.  E. 
HviUm. 

I  muat  apologise  for  the  brevity  and  scope  of  this  paper, 
not  because  I  sympathise  with  loog  papers,  bat  because  I  had 
intended  to  embody  in  this  the  resBlts  of  a  considerable 

*  Paper  read  before  the  American  Institute  of  Electrioil 
Enf^een. 
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^BBount  of  work  done  during  iho  ytar,  uid  I  lind  that  tha 
rrub  ol  vork  at  the  bit  of  our  Una  hki  nude  it  irapoaaiblo 
for  me  to  da  miwe  ihaii  write  «  notfl  descriptive  of  tbe 
inetbo<l*  lued,  kimI  to  f;ive  a  few  illuatrations  of  it«  uso. 
Lut  fall  1  {iiiblithed  a  proliroinarjr  statemonl  of  a  mecbod 
for  aWiiiing  nltcmatingcurrcnt  ctirve*,  and  it  hu proved 
to  ntisfactory  tbal  we  have  used  it  in  a  number  vi  invetti- 
gattona  of  altenuttiag-oiurTeiib  pbanomena. 


Fill,  l.-~nynninoin«1or. 


The  first  real  rei>reMntation  of  an  alternating-current 
curve  was  made  by  .loubcrt,  who  employed  a  contact  [>ioee 
rotating  niib  tbe  armature  o(  a  dynamo,  touching  a  fixe<l 
bnttb  at  a  point  of  tbe  rovoliiliou  dotormirio<l  by  tlio 
poaJtion  of  Die  brmb  wltb  relation  to  tbe  (lynimo  pinion. 
Ue  obtained  a  curve  (or  current  which  wm  spproximaioly 
a  tine  curve.  Later,  in  IHifS,  Meura.  Wilkes,  llntchinson, 
aiid  myxelf  modifiod  the  method  to  oblftin  the  curree  for 
K.M.F.  and  ctimont  in  the  primarie*  and  Mcondariet  of 
induction  coils.  IIIb  modiBcation  was  used  afterward  ■*'. 
Oornell,  wbere  Prof.  Ky^ti  and  others  made  raluablo 
experiment*,  and  it  has  been  more  or  leiB  ({enerally  em- 
ployed.    Tbe  principal  difficulliee  lie  in  the  fact  that  with 


By  the  method  which  I  dfwcrib<!d  but  (all,  any  number 
of  curves  may  be  obtained  simultaBomisly,  with  only  a  (ew 
volts  on  the  commuutor  and  with  a  rapidity  and  aoounuy 
much  greater  than  by  the  other  methods,  ilrictly,  a  aumb«- 
of  dynamometers  are  used,  e<itul  to  tbe  number  of  simul- 
taneotu  ourvea  to  be  obtained.  TheM  dyiumometers  ar« 
very  obeap  and  convenient  Tbo  fint  ones  used  wen 
made  by  Mr.  Ouichoff  and  mytoK,  and  were  quit« 


Fifl.  &— Teela  Fan  Uotor— Period  ,},. 

factory;  but  exparience  havinic  inggerted  some  improve- 
ment, and  our  time  being  fully  occupied,  Momtb.  E.  S. 
Ritchie  and  Sons  msde  four  of  then,  such  a>  are  ehown  in 
the  picture,  Fig.  I.  I  will  describe  them  more  minutely 
below. 

Tbe  four  dynamoQieters  have  their  atatiouan,*  coiU  wound 
for,  sriy,  primary  current^  primary  E  M.F.,  secondary  cur- 
rent and  secondary  E.M.F.  Tbe  movable  cotU  an  woond 
with  line  wire,  umI  are  all  connected  in  seriea.  Tl 
F.M.F.  instruments  are  made  exccodingly  aentiUv*, 
their  self-induction  may  be  made  a  minimuco,  and 
•eries  with  tbom  is  placed  a  large  non-inductive  reeiataiiM, 
tbe  relation  of  the  self-induction  and  reaiiUncio  l>eing  mwla 


I 


fto.  2:— Contact  ArraBiteiiMnt. 


a  aiiigle  commutating  arrangement  but  one  eun'e  can  be 
talna  ftl  a  tin*,  and  aji  an  oxiierimeiit  involving  four  ourvM 
UkM  aoiHtbinR  like  45  minutes,  the  condition  may  seri- 
tHOiy  efaanse,  while  the  whole  voltage  of  the  dyiumo  is  at 
times  on  tno  commutator.  It  it  at  best  rather  a  t«diout 
method,  In  our  work  raferrvd  to  above,  and  in  tbo  work 
at  Oocnell,  E.M.F.'s  were  meomned  by  an  electrometer,  and 
ennenta  were  obtained  by  gettioff  potential  differencee  at 
Ibe tanninolt  of  a  notiinductive  reiictanoe  through  which 
Um  eumnt  patted,  f Ately,  in  Fninoe,  two  eonmalating 
oirangeHienls  have  been  uMd  to  ^ive  tw»  curvet  at  once, 
wHh  a  eoodens«r  charged  tluoogh  tbe  contact  anddiaoharged 
ihrough  a  d'Aiaonvol  galvanoouiter. 


such  that  the  (onser  may  be  neglected.  Tbo  dreuit  d 
the  movable  coils  ia  through  a  battery  of  a  few  atoroM 
cells  to  a  brush,  which  may  be  itooved  by  band  througll 
the  are  of  a  circle,  and  which  touobee  a  cootMl-piMe  on 
the  dynamo  shaft  once  every  revolution.  The  oUMf  osd 
of  tbe  circuit  being  joined  by  a  sliding  conneodon  witk 
the  ODOtact  ■  piece,  the  circuit  is  clo*ed  throng  the 
celli  ud  eoJu  for  a  ihort  perioil  once  every  ravolo* 
lion.  The  instant  of  closing  this  circuit  it  delarminsst 
by  the  position  o(  the  movable  brush  with  respBct  to  the 
dynamo  poles  Now  suppoea  aa  altentoting  curreut  k  taol 
through  the  stationary  eou  <tt  one  of  the  dy  namomoben.  n 
aa  instantaneous  current  be  sent  through  the  movablt  ooU, 
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an  impalM  will  be  given  it  dependent  on  the  value  of  its 
mimot  and  on  the  instantaneous  value  of  the  current  in  the 
rtatioDary  coil.  As  the  period  of  the  coil  is  great  com- 
pand  with  the  period  of  the  dynamo,  we  will  get  a  steady 
aeflection  dependent  on  this  product.  If  now  we  move  our 
contMt  broth,  the  inetantaneous  current  will  pass  at  some 
other  point  on  the  alternating-cunent  wave,  and  our  deflec- 
tion will  be  proportional  to  the  value  of  the  current  at  this 
point.  By  moving  the  brush  through  an  angle  corre- 
■pondtng  to  a  complete  wave  we  can  plot  the  wave  exactly, 
providing  we  have  properly  calibratea  our  dynamometer. 
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Fio.  4.— TmU  Fan  Motor,  held— Period  ,  ti- 
lt ia  apparent  that  in  order  to  attain  accuracy,  our  instan- 
taoeons  cnrrent  miist  be  very  brief  and  very  steady,  and 
iti  valoe  most  be  the  same  in  actual  work  as  in  calibrating. 
Ad'Araonval  galvanometer  in  the  circuit  allows  us  to  judge 
tba  two  last  points,  and  we  found  that  when  a  high  resist- 
anes  wab  naed  in  the  circuit,  so  that  any  variation  in  the 
«0iitMt  reautonce  was  eliminated,  almost  absolute  steadiness 
ma  obtained.  It  waa  also  aasured  by  using  a  condenser 
dmmi  dnring  part  of  the  revolution  and  then  discharged 
Iff  t£e  contact  brush  through  the  circuit.  To  give  an  idea 
of  tlu  enrrent  in  this  circuit,  an  ordinary  arrangement, 
wfaan  die  condenser  was  not  used,  was  12  volts  through 
1,000  ohms,  and  it  must  be  remembered  that  this  current 
ooly  pasaes  an  exceedingly  small  (lart  of  the  time. 


Fib.  5. 

Dytumomekn. — The  dynamometers  were  made  of  wood 
momited  on  a  revolving  base,  bo  tbey  could  be  adjusted  with 
reapeet  to  the  meridan.  It  will  be  seen  on  looking  at  the 
pietore,  Fig.  1,  that  one  side  is  made  removable  to  facilitate 
■djmfeDieDta.  The  fixed-coils  are  wound  in  two  cylinders, 
wldeh  move  in  and  out  through  holes  in  the  sides,  and 
whoaa  distance  apart  is  adjusts  when  the  instrument  is 
olihnted,  so  the  wale  divisions  read  directly  in  volts  or 
laparaa,  or  fractions  of  them.  The  movable  coil  is  sus- 
TNndod  bv  a  lilk  fibre,  which  gives  it  no  directive  force, 
m  wUeb  suitaiDB  it.  Directive  force  ia  given  the  coil, 
aid  oomnt  is  intnidaced  to  it  through  two  palladium  hair 
qringm  whieh  are  fastened  to  atiff  brass  wires,  which  serve 
H  tlW  uia  of  the  ooil.  A  rane  in  a  beaker  filled  with 
dyiliuB  damps  the  swinging  and  makes  the  instrument 
■MolDtaly  apariodic   I  have  rarely  used  instruments  which 


give  more  satisfactory  results — the  zero  is  invariable, 
readings  may  be  taken  with  great  ease  and  rapidity,  while 
a  reversal  of  the  current  gives  equal  readings  on  the  two 
sides  of  the  zero.  To  show  the  rapidity  of  the  readings, 
six  curves,  representing  different  quantities  in  a  step-up- 
and-down  transmission  were  taken  in  a  little  over  five 
minutes,  and  in  this  case  two  instruments  were  used  for 
four  curves — those  at  the  sending  and  receiving  ends  of  the 
plant — and,  therefore,  had  to  be  switched  from  one  side  to 
the  other  at  every  reading.  Twenty  points  were  usually 
taken  for  each  wave.     The  curves  could,  of  course,  be 
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Fin.  6. — Dynamo  Direct  on  Lamps. 

photographed  instead  of  observed,  but  the  latter  is  so 
much  simpler  and  more  satisfactory  that — especially  in  a 
laboratory  where  there  are  plenty  of  observers — I  much 
prefer  it. 

Cmiad  Arrangemtnt. — This  is  shown  in  Fig.  2.  Aa  it 
comes  outside  the  belt,  and  as  it  was  often  necessary  to 
remove  the  latter,  the  swinging  arrangement  shown  was 
designed  and  constructed  by  the  Messrs.  Hutton.  On  the 
shaft  was  a  hard  rubber  cylinder,  with  the  brass  contact 
almost  flush  with  its  surface.  The  whole  arrangement 
worked  admirably.  The  results  of  our  work  will  have  to 
be  another  story.  I  will  simply  give  a  few  to  illustrate  the 
method. 

We  have  a  small  Tesla  fan  motor,  intended  to  work  on 
an  ordinary  incandescent  circuit.  There  are  eight  poles, 
the  alternate  ones  having  their  windings  in  different  cir- 
cuits, one  set  of  poles  having  a  few  turns  of  coarse  wire, 
the  others  having  a  greater  number  of  fine  wire  turns.  The 
curves  in  Fig.  3  show  the  condition  of  afi'airs  when  the 
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motor  was  working ;  in  Fig.  1,  where  the  armature  waa 
held.  In  the  same  case,  the  energy  represented  corre- 
sponds, of  course,  only  to  the  losses.  It  seems  to  be  the 
general  impression,  by  the  way,  that  a  rotating  field  motor 
starts  up  with  the  same  torque  as  a  corresponding  con- 
tinuous-current machine.  I  have  shown,  however,  that  a  two- 
phase  motor  corresponds  exactly  to  a  converter — or  rather 
two  converters — in  which  the  secondary  has  an  outside 

resistance  of  -^ — >  where  p*  is  the  angular  velocity  of 

the  armature  and  p  that  of  the  field.  When  p'  is  0 — that 
is,  when  the  motor  is  at  rest — it  will  be  seen  that  the 
current  is  in  the  worst  possible  condition  for  starting,  and 
the  torque  for  a  given  current  is  small.  It  is  like  starting 
a  continaous-current  motor  with  the  brushes  almost  90deg. 
from  the  proper  position. 
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Bill  nuMt  of  our  work  hoa  boMi  witb  dreuiU  in  whidi 
boUi  Mlf-in<Iiiction  and  capacity  have  been  iotrixluctMl,  Ii 
b  a  woU-knowQ  tact  tbal  circuits  carrying  alt«rDBtiiig  cui 
ronts  may  be  given  ibe  sumc  period  of  viltralion  aa  the 
fiiinDRl,  or,  bo  put  it  another  way,  circuita  amy  be  so 
UTangMl  that  with  currenU  of  u  given  pcriutl  the  ium  of  the 
energies  stored  up  in  the  circuit  nni3  given  »ut  by  it  t>  zero 
With  a  condftneer  and  xdf-iiirliiclinn  propt^rly  iKljii^tu'l,  if 


Pio.  8.— Tinloil  C«ndeni«»  wUb  Ctffls.    Cap.  l-SS  M.F.'b.    Wiw 

Core*. 

energy  from  the  current  is  being  stored  up  in  tb«  con- 
denser, an  oqua]  Quantity  is  hoinji  given  to  the  current  by 
virtue  of  th«  •elf-induction.  That  i»,  we  can  neulratiw 
our  self-induction  by  a  capacity.  I  can  hardly  think  of 
any  fact  more  likely  to  play  nn  iniporUint  part  in  the 
future  of  »ltorn.itinK-cuiT«nt  work.  For  insUnce,  if  a 
circuit  has  in  it  a  pcnodic  current  consisting  of  a  number  ol 
sine  curves  of  different  periods — one-third,  ono-fiftb,  ono- 


riH.  ».— Tlafolt  In  PaiaUsl  wllfa  Ctoppw.    CoBdnwor  with  Coila. 
Cap.  £,fl7R  U.F.'B.     WIr«  Core. 

seventh,  etc..  the  |>eriod  o(  tho  fundamental  wave ;  then  if 
we  put  in  inductive  relation  to  tbie  circuit  another  circuit 
whose  iwriod  is,  say,  one-third  that  of  the  fundamenUl 
wave,  itiis  eurrent  will  pick  out  the  ono-tbird  [teriod  waves 
in  the  |>nmsry. 

An  ordinary  sine  curve  EM.F.  may  be  made  to  |^ve  a 
))eriodic  current  wave  with  thoM  faiglwr  bannonics  in 
several  ways— by  having  to  the  dmnit  a  telf-indueiiou  coil 
whose  iron  core  is  saturated  when  the  current  noaia  a 
maximum,  or  by  using  Hut  ■aae  edl  with  a  capacity  which 


Fm.  HX-TlirilaU  in  FanOol  with  Cbppw  CoadeoMr  with  ColU. 

motnliMt  one  of  the  valu«*  of  tbe  Tiiyiag  telf-induction  -, 

n  wa  Ban  produce  theae  higher  htraoMoe,and  we  can 

-pick  ibam  out.     But  it  is  a  complex  lubjecl  not  to   be 

I  traated  ben.     In  alt  such  ozperimenta,  however,  there  an 

I  •evenl  poJiita  wbicb  must  be  carefully  attended  to.  or  tbtrs 

will  Iw  Ttcy  unsatisfactory  results.     If  the  iron  cor«  of  tbf 

induction  coil— (irovidnd  sucharore  is  used— UiMXt  nraparly 

lsinit>at«ii  and  annealed,  or  if  there  are  coMUMmUe  loMO* 


in  tlm  condonaar  the  remits  will  bo  dtsappoIntJaK.  lUw  the 

ciue,'for  example,  where  there  are  oddy  currcnta  in  tbe  eoro 
and  there  is  loss  in  tbe  condenser.  The  lint  effect  corre- 
sponds to  a  short-circuited  seuoodary  near  tbe  ooil ;  the 
loss  in  the  dieleelric  of  the  ooikdaneer  means  that  energy 
is  taken  from  the  current,  and  tliia  enei^  must  be  repre- 
sented by  the  product  of  tbo  current  uio  the  E.M.F.,  « 
corrC8[>ondin^  to  a  transfer  of  enor.^,  or  it  ia  ei.    The 
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value  of  r  is  a  maximum  when  the  displacement  is  greatest 
— that  is,  when  the  current  is  greatest — and  for  a  given 

current  and  dielectric  varies  ai  '-.     If  we  represent  these 

effeeta  by  a  revolving  diagnm  as  it  ordinarily  ilone,  and 
suppose  we  have  neutraUsed  the  felf-indiKtion  by  a 
oapecity,  we  get  something  like  the  liguro.  Fig.  13.  The 
reenlt  is  that  relation  between  R  I  uut  E  instead  of  being 
1  to  1,  as  wwdd  be  the  case  were  there  tio  disturbtt^ 
cauMs,  is  1  to  I  4-.  That  is,  tor  a  given  e.M.F.  the 
current  i>  less  than  it  should  l)o,  and  a  glance  at  the  ficare 
will  show  that  i:  is  thrown  ahtod  of  the  K.M.F.  No  poaatble 
change  in  our  telf-induction  nnd  capacity  can  remedy  this 
decrease  in  the  current,  although  we  may,  of  oourte,  make 
the  phase  angle  xero  if  we  wish. 

An  excellent  way  to  mske  an  iron  core,  \n  tbe  way,  ia 
ti>  thellsc  fii>e,  well  annealed  wires,  tpreail  them  along  a 


I 


Fib.  is. 

piece  of  tUn  pQ)>«r,  Imub  them  over  with  shallae  and  iSm[ 
roll  the  mat  su  fttrmed  into  a  cylinder.  The  loeeea  in  %< 
oooitentcr  are  usutiUy  small.  Itiey  are  disoueeed  in  k  I»Mr 
of  Messrs.  Htitiu  and  Leblanc,  iiublisbed  laat  spring  m  £« 
Lumurr  Klfdn/Hf.  We  find,  however,  that  if  the  eon- 
denser  is  made  of  verj'  thin  tinfoil  and  has  a  largo  am, 
then  for  bean  eurreitiA  it  may  considerably  deenMse  in 
capacity  and  oiler  a  definite  roaittanoo  to  the  cnrront. 
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Tb»  tWfW  giv«n  luivo  be«n  selMlcxl  almost  at  randotn 
from  i  nuie  of  ilitU.  Wo  havo  not  the  time  to  'liitciiM  tfa« 
reults,  whicb  are  hardly  within  the  scojw  of  this  pftpw. 
^^  5  gives  the  curves  at  tie  two  ends  gf  a  tnasmusion 
punt  where  the  volt&K^  ^^*  ruaed  from  50  to  1,000  volt« 
uui  reduced  a|;aui.  Fig.  6  mives  (he  curves  for  the  dyuamo 
diraetly  mi  the  tame  bntiis.  It  is  ioen  thul  the  ti-AnsmiuioD 
d«ci«UM  the  RM.F.  &nd  current,  uid  increuea  the  lag  ol 
the  dyaamo  curreoi. 

Figt.  7,  S,  9,  u>d  10  give  ourvoi  t«ken  from  the  dyiiUDO 
dnuit  when  ■eKinduction  nnd  capftcitic*  were  ineortcd, 
Ifl  Kg.  7  the  cvro  of  the  induction  coil  wiu  only  fnlrly  well 
Umiiutted ;  and  a  coodeoser  with  copjwr  Bheet«  between 
(Mrafflited  pAfMr  was  used.  The  maxiiuum  current  is  a  little 
over  1-2  amperes,  while  it  should  hjive  been  about  fom 
ainiMTfi*  if  there  were  no  losses  Ju  the  circuit.     The  iiecond 

Joint  of  crossing  is  thrown  out  by  a  ohanfte  of  ii{i«(!d  of  the 
ynamo.  Fig-  &  shows  the  result  ol  iiibrtitiitiTig  a  tinfoil 
ooodeaMr  o(  the  same  cajucity  in  pliicu  of  the  copper  one. 
In  Elg.  9  both  condenaen  wore  mod  and  n  conaidorable 
part  of  the  wire  core  was  withdrawn.  In  Fif[.  10,  with  the 
same  two  condeRsers,  a  solid  iron  bar  was  uwd  as  the  core 
of  the  induction  coil. 

Fif;.  1 1  gives  the  carves  obtained  in  the  circuit  of  a 
dyoamo  cotinected  to  a  traniforraer  whose  secondary 
circuit  was  open. 
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ANTI-FRICTION  MATERIALS  FOR  BEARINGS  USED 
WITHOUT  LUBRICANTS.* 

BY   K1I.UNUU0HTU   UKUOKS,   U.t.CK. 

The  UM  of  oil  as  a  lubricant  in  machines  is  to  sepamto 
the  nibbing  psrt«  uud  lu  (liminiBb  the  friction  of  metal 
upon  metJtl  by  ^u  int<rvcntii>;  film  of  the  hibriount. 

If  the  oil  isBup]>lied  in  snUiciont  (|iiunUty  to  cause  t ho 
entire  eeparation  of  the  motale,  tho  friction  may  bo  reduced 
to  a  meuure  of  the  viscidity  of  the  unj^nont  used  ;  where 
oil  is  fttmished  in  lees  quantity,  then  tbe  friction  of  metal 
upon  metal  is  usually  resistance  dne  to  interlocking  particles 
of  the  revolving  and  stationary  parts,  the  oil  used  under 
this  condition  Dudtng  its  way  from  the  bearing  loaded  with 
the  melAl  that  is  gradually  torn  from  either  tbe  revolving 
shaft  or  the  bearing  in  which  it  has  worked.  It  is  a  well- 
known  fact  that  heavy  lubricants  eAect  a  better  separation 
of  tbo  metals  than  those  that  are  more  limpid,  although 
the  power  required  to  slide  the  surfsoes  one  ui>on  the  other 
is  much  tuss  with  tbo  latter  than  with  the  former,  but  at 
ib*  same  time  the  wear  and  t«u'  of  the  metal  may  bo  greutor. 
It  has  been  stated  by  mors  tbitt  one  auihonty  that  it 
auk«s  little  differcnco  what  metal  i*  utotl  for  tho 
baaring  of  a  revolving  shaft  provided  oil  in  sufliciont 
quantity  can  be  introduced,  so  as  to  separate  the  ahtift 
from  tbe  bearing  in  which  it  revolves;  this  is  proved 
by  the  auccMs  which  attenda  the  uee  of  cast  iron  for  tbe 
bearings  of  ordinary  shafting,  it  being  no  unusual  occur- 
rence to  Sod  tbe  cast-iron  sleeve  of  an  adjustable  b^inger 
showing  the  tool  marks  after  running  sevei'aJ  years  with  an 
exo6H  of  lubrication.  Such  a  bearing  would,  however, 
quickly  aeiie  if  the  oiling  was  neglected,  and  therefore  the 
friction  may  be  said  to  vary  aeooiuing  to  the  attention  paid 
to  the  oiling.  For  very  low  (uressures,  amounting  to  oidy  a 
few  pounils  on  the  square  inch  ou  the  rubbing  surfaces,  oil 
causes  a  loss  of  power,  so  to  make  tt  advisable  wherever 
possible  to  dispense  with  it  altogether ;  Trof.  Coleman 
SeUen  even  goes  further  thim  this  and  states  that  oven 
when  tho  pressure  on  the  rubbing  surfaces  is  less  than 
SOlb.  per  squsn  inch,  the  viscidity  of  the  unguent  acts  as 
a  sensible  reurdent. 

Engiueers  bare  for  a  long  time  been  looking  for  a 
matenal  capable  of  being  used  for  bearing  surfaces,  and 
having  a  low  coefficient  of  friction  when  worked  dry  and 
wi^out  any  oil.  Tbe  idea  is  not  one  of  recent  date  only, 
but  may  be  said  to  go  back  to  tbe  time  of  tbe  Romans,  as 
some  oj  the  hand  flour  mills  found  at  Pompeii  have  tbe 
lower  stone  fitted  with  an  iron  bearing  which  evidently 
worked  diy  in  the  stone  socket  of  the  up{>ar  stone.  The 
celebrated  Coulomb  experirnented  with  an  iroti  axle  moving 
in  a    bush   of   elm  :  tbo    triclion   was  iitat«d  to  be  "  ona- 
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twentieth  of  tbe  force  of  [treasure ; "  be  also  made 
numerous  oxporinionts  with  wood  jxles  slightly  iinieare<l 
with  tallow,  and  b1»o  recommended  tho  use  of  blaokload  ; 
the  material  ho  found  to  give  the  best  results  was 
green  oak  on  elm,  and  I  believe  the  wooden  axles 
of  the  wsf^ona  which  are  used  In  Derbyshire  at  tbe 
present  time  to  ti'snaport  the  heavy  grindstones  from  the 
quarries,  are  constructed  with  axles  of  oak  in  a  similar 
manner ;  throughout  Egypt,  in  the  Nubian  waterwbeeb, 
which  are  everj'where  employed  for  irrigation,  unlubricsled 
wooden  bearings  are  used,  which  appear  to  wear  veiy 
slowly,  tbe  surface  of  the  bearing  aequiring  a  fine  glate. 
Stone  bearings  have  abo  been  employed  for  shafts ;  ae- 
cording  to  Kankino,  the  natural  stoiiH  fit  for  thia  purpose 
are  those  which  are  wholly  free  from  griltjnew,  and  are 
somewhat  inferior  in  bardnesa  to  iron,  such  as  gypsum, 
pure  clay  slate,  compact  limestone,  marble,  and  silicate  of 
raugneeia;  from  the  latter  the  substance  called  "adamaa" 
was  made  by  ealeiniag  tbe  magnesia,  grinding  and  moulding 
it  by  hydraulic  pressure  into  bloclu,  which  were  then  baked. 

In  addition  to  these  oiDoss  bearings  there  are  others  in 
which  jterbaps  a  small  quantity  of  grease  might  have  been 
employed,  sueh  as  the  leather  bushes  used  in  spinning 
wheels,  and  which  we  are  familiar  with  on  that  part  of  the 
oar  which  work*  in  the  rowlock.  Ulass  has  also  oeen  tiied, 
but  tbe  only  kind  which  has  survived  to  the  present  and 
has  been  tfae  most  succesaful  of  all  i«  the  olumngo  bearing. 
The  author  baa  been  told  by  the  old  millwrights  Ibat  this 
material  was  often  used  us  the  footitL-p  botring  of  tho 
upright  phafts  in  water  mills,  an<l  roost  of  us  have  seen 
[Mumbago  employed  instead  of  tnllow  for  lubricating  wooden 
bearings,  and  there  is  tho  familiar  oxamplc  of  the  carpen- 
ter's screw.  The  first  adaption  of  plumbago  in  a  more 
practical  form  was  the  invention  of  Uordon,  who  inserted 
a  number  of  moulded  plumbago  plugs  in  the  standard  sixe 
axle-box  of  an  ordinary  csrriuge  wheel.  It  is  said  that  the 
vehicles  tan  successfully  without  any  lubricant. 

Gra]>hite  or  plumbi^to  is  the  principal  ingredient  in 
numerous  inventions  for  dry  bearings,  many  of  which  have 
nut  got  further  than  the  Patent  ORioe;  it  has  been  mixed 
wiib  pulverised  iron,  asbestos,  vegetable  fibre,  paper  pulp, 
blood,  and  in  one  curious  adaption  sponge  it  used.  In 
nearly  nil  these  applications  the  ariti-friction  composition  is 
packed  into  suitable  grooves,  which  are  used  in  the  bearing, 
very  much  in  the  same  way  as  asbestos  is  used  in  cocks. 
A  substance  which  has  been  termed  "  metalline,"  wbiofa, 
ahhough  it  contains  grapbiw,  spjwars  to  be  composed  of 
ii  no  I  y -divided  lead,  his  been  rather  extensively  employed, 
Tbe  chief  disadvantat-es  were  the  expense  due  to  the  way  the 
material  was  used  in  ibe  form  of  little  plu^a  let  into  drilled 
bolejt,  and  the  necessity  for  oiling  when  the  plugs  were 
worn  sufEciently  to  cause  contact  between  the  motallio 
surfaces,  thereby  changing  the  character  of  tbe  t)earing. 

Tbe  latest  form  of  dry  bearing  is  of  solid  material,  which 
can  either  be  moulded  so  aa  to  &t  any  plumber's  block,  or 
can  be  tooled  or  worked  in  the  same  manner  as  au  ordinary 
brass.  A  new  material  for  this  kind  of  bearing  has  been 
recently  tried  in  the  United  States,  and  consists  of  finely- 
ground  ptumlNigo,  mixed  witli  srood  fibre  in  a  moist  con- 
dition, and  presned  into  a  mould  of  proper  form  ;  it  is  then 
saturated  with  some  drying  oil,  and  oxidised  in  hut  dry 
air.  This  bearing  has  been  favourably  reported  on  by  the 
committee  of  the  Franklin  Institute,  aud  a  sbop  bas  been 
6ttcd  up  completo,  so  that  the  whole  of  tbe  machinery, 
including  tho  steam  engine,  runs  without  any  lubrication  at 
all,  The  report,  which  may  bo  taken  to  apply  to  dry 
bearings  generally,  states  "that  an  invention  of  this  kind, 
by  diminishing  the  use  of  lubricants,  diminishes  the  cost 
of  machine  construction,  by  doing  away  with  the  many 
devicee  incident  to  oil — oil  cupa,  oil-bole  covera,  the  oil-holes 
themselves,  which  have  to  be  carefully  placed,  oil  tubes  to 
lead  the  lubricants  to  tbe  inaooeadble  parts  of  machinery, 
as  well  as  the  cost  of  the  jwrsonal  attention  and  tho  cost 
of  the  lubricant  required  to  keep  the  machinery  in  perfect 
order." 

My  own  investigations  of  a  suitable  material  for  an  oillesa 
bearing  began  with  the  use  of  plumbago,  which  was 
moulded  so  as  to  form  a  circular  bush,  but  this  was  soon 
diACovorcd  to  bu  a  f;iilnro  on  account  of  its  rapid  wear.  I 
then  constructed  bearings  of  ordinary  carbon,  sueh  aa  ii 
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Died  in  )Mtleri«t,  and  for  producing  Ibe  electric  light  by 
nWM  of  lli«  voltaic  are.  The  Dret  experiment  wia  made 
vith  the  boaniifii  of  a  tmall  dynamo,  whiub  ran  for  a  con- 
•idunble  time,  btil  the  drawback  o(  using  carbon  vrai 
muoly  on  account  of  the  imputitiM  which  it  often  con- 
tAined.  A  amnll  amount  of  Rificft  in  the  carbon  wan  fonnd 
lo  cut  tbo  Bbaft  very  badly,  whiUt  if  soil  carbon  waa  used 
the  wcnr  waa  aa  rapid  as  nith  |)ltimbago.  In  order  lo 
lessen  the  euttinf;  action  and  ibo  friction,  finely -jiowdered 
steatite  waa  mixed  wiib  the  cjirbon,  and  henceforth  no 
difficulty  wa«  experienced,  even  when  the  load  was  iin- 
eqwlljr  distributed  on  the  beariiiK.  The  lunno  of  carboid 
bai  been  givoa  to  this  mixture,  iu  specific  gravity  being 
1  66,  that  of  carbon,  as  tue<l  in  arc  lamps,  being  about  1  68  ; 
therefore  carboid  is  about  one-tilth  the  weight  of  brass,  it 
can  bo  mouldod  with  ibe  same  eaee  at  carbon,  and  can  bo 
turned,  borod,  or  shaped  to  any  desired  form,  lo  practice 
it  is  found  that  the  cylinders,  as  they  leave  the  dies,  are 
quite  tnio  enough  t«  be  put  iuto  bearings  without  ^tny 
tooling,  although  it  is  t>re(erable  to  run  foi  a  sbort  time 
with  half  the  lotul,  aiul  then  remove  and  scrajie  the  bearing 
so  aa  to  eijualise  ibu  surface  of  contact. 

Frutkfu  oi  compand  nilK  Labricalnl  llmrinffi. 

Prof.  Sellers,  writing  on  the  Franklin  Institute  report, 
atates  that  "the  coefficient  of  friction  is  lower  with  the  dry 
bearinf^a  experimented  on  than  that  of  many  oiled  bearings 
in  good  condition,  and  that  it  ia  undoubtedly  lower  than 
with  Dietal  bearings,  a*  osually  operated  with  moderate 
attention  and  poor  qualities  of  oil.  It  seems  to  be  constant 
in  it*  frictional  resistance,  whether  warm  or  cold,  while  it 
does  not  mo  lighter  when  worn  by  use,  as  some  cile'l  bear- 
ing* do.  Its  tiniform  action  ts  better  than  ni.viiy  oiletl  liosr- 
logt  and  very  much  nater;  the  connlant  amount  of  fnetiona] 
rwiatttDce  being  known,  can  be  provided  for  in  the  (tower 
of  the  nucbino." 

The  aboveagre<»  in  tbo  main  with  Prof.  Uiiwin's  experi- 
mental results  with  carboid.  A  bearing,  Ijin.  diameter  by 
2}in.  long,  cut  in  balvea,  was  recently  textcd  under  loads 
varying  fron  lOOIb.  to  1,8001b..  or  about  151b.  to  1701b.  on 
theeqaare  inch,  at  speeds  from  110  to  190  revolutions  per 
minute,  the  (>eiiod  of  test  extending  over  six  days,  during 
which  it  was  kept  almost  constantly  running  without  any 
lubrication  or  attention. 

Saramariiting  the  experiments,  it  apiwars :  1.  Th^t  the 
eoelficiont  of  Irictioti  i*  almost  the  same,  and  has  not 
dimintsheil  as  the  carboid  borumv  worn  to  a  better  bearing 
uriue.  2.  Tbul  the  cooflkicnt  of  friction  increaseil  a« 
Uw  temperataro  incrooactl  during  the  run,  but  is  pmctiollv 
Uia  nme  (or  any  incroue  of  procure,  ami  diminished  with 
iiMMMe  of  speed,  the  maximtim  number  of  rovolutjons 
per  minute  being  4dO.  3.  That  no  injury  is  caused  to  the 
■fasft  even  if  the  bearing  gets  very  hot,  sa  it  was  found  to 
be  iu|MMsible  to  make  it  seize. 

The  trials  were  made  in  one  of  Prof.  It.  H.  Smith's  new 
detifcti  o(  teatiiig  machine,  in  which  there  is  no  bending 
praaare  upon  the  journal  at  all.  the  load  being  adjusted 
ny  the  comjireeaion  of  a  spiral  S|ning,  which  presses  U{)on 
both  halves  of  the  bearing  with  c^iual  fotce.  The  heat 
generated  by  this  form  of  machine  is  twice  as  much  as 
that  in  which  the  load  ia  apuliod  to  one  step  only,  and 
this  to  a  certain  extent  limited  the  prcatnre  to  which  the 
bearing  was  subjected,  and  the  ex|>oiimenia  with  greater 
preatures  will  have  to  be  com{>leted  with  another  design  of 
fielder,  ao  arranged  tJtat  the  beat  geneiated  has  a  better 
aeane  of  eecape. 

lite  condueioM  arrived  at  by  the  author  with  regard  to 
dry  bearingi  is  that  tlie  conductivity  of  the  shaft  and  the 
holder  or  snpt>oit  of  the  bearing ;  if  ibia  was  arranged  that 
any  b<nt  generated  is  di>f>ereed,  the  coelBcient  of  friction 
will  nut  exceed  that  of  a  lubricated  boaring. 

Ftrtt  Ct^i.—U  the  boaring  work*  under  sucb  conditions 
tliat  any  btal  gaiMntad  at  alarttng  a  new  bearing  may 
readily  be  conducted  away,  the  first  cost  of  a  dry  baarine 
will  be  lea*  than  any  form  of  l>n>ss,  but  taking  the  case  ol 
a  dynamo  bearing  where  any  excsM  boat  might  be  dis- 
advantageous, it  will  be  iMcenary  to  carefully  true  the 
beaiina  by  scni|Mns  so  as  to  fit  the  shaft,  and  under  oortatn 
eonditiooa  wkera  toara  k  a  great  pull  on  the  belt,  it  may 
be  necemry  to  keep  the  bearing  cool  by  meana  of  a  eirea- 
latiug  Dow  of  water. 


Beontmj/  of  Working. — This  is  very  marked  ;  besides  tbo 
coat  of  tbc  lubricants  used  in  large  establishments,  there  ii 
also  tho  attention  retjuirod  to  apply  the  oil  and  keep  the 
parte  clean.  In  laundries  and  in  other  trade*  where 
unskilled  labour  is  employed,  the  danger  of  oiling  ma- 
chinery in  motion  is  very  great;  besides  this  there  are" 
inatancea  where  the  lubricant  uie<)  is  in  itself  a  eourea  of 
danger,  such  as  the  nek  of  oil  waste  taking  fire  by  spon- 
taneous combustion,  and  the  drip  from  beuinga  eertainly 
render*  the  floor*  of  mill*  highly  inflammable. 

Tho  principal  application  of  carboid  up  to  the  preeant 
time  baa  boon  forthoboarings  of  ordinary  ahaf ting,  and  for 
bushing  loose  pulleys;  it  baa  also  been  applied  for  the 
bearings  of  steam-heated  rolls  sucb  aa  aro  uaad  in  cloth 
mills  and  paper  works.  The  result  of  two  years'  experience 
and  many  cxpcrimenta  with  light  trucks  seems  to  point 
out  tho  dwirubility  of  extending  its  um  totheaxle-boxeaof 
tramcars,  and  pcrbapa  railways  generally,  as  it  involvea  no 
cbajige  in  the  axlo-boxe* ;  even  the  existing  brjaa  cui  remain 
and  bis  faced  with  carboid,  which  material  can  be  cemented 
to  either  a  smooth  or  rough  suriaca. 

The  bearing  tued  in  Prof.  Unwiu's  experiment*  alter  At 
daya'  running. 
Carboid  blocks  similar  to  those  u*ed  (or  tlie 


tramways  in  Edinburgh. 

Two- inch  carboid   bush  taken 
constant  use. 


wire-rope 
fp>m  abaft  aftei  a  year's 


ON  THE  CLARK  CELL* 

DY  l>n.   KAHIX 

In  connection  with  the  report  of  Prof.  Olaxebrook,  I  beg 
to  call  your  attention  to  KMna  reaearehea  I  made,  by  order 
of  the  Vhysic&Technic  InatiUite  at  Berlin,  on  Clark  cell*. 
The  time  is  too  short  for  communicating  my  meoauring 
methoda  \nd  results  in  full  extent ;  I  can  only  give  you  a 
short  aumoiary  of  the  chief  (lointa. 

I  uMd  in  my  reaearolio*  Lord  Hayloigb'a  H-form,  Um 
puiiitivc  electrode  being  mercury  once  distilled,  tlie  nafta- 
live  an  amalgam  containiikg  90  part*  o(  mereoiy  and  10 

fiarta  of  xinc.  Tho  lost  waa  tXiea  in  the  veaael  a*  a  hot 
icpiid,  and  soltdilied  on  the  bottom.  The  Mate,  whiah 
cover*  the  positive  electrode,  is  made  by  grinding  together 
mercuTou*  *ulphBto,  mercury,  and  a  mixture  of  crjttal* 
and  concentnted  solution  of  xinc  mlphate.  No  heat  was 
uaod  in  preparing  this  paste.  Tho  mercurous  sulphate  wa* 
bought,  ana  contained,  according  to  diemiool  analyeia,  no 
foreign  tngredienle.  The  zinc  aulpbato  wa*  made  basic  by 
boiling  with  rods  of  metallic  zinc;  after  cooling,  the  diisolved 
oxide  of  xinc  precipitates,  and  with  it  the  oxide*  of  Ike 
metals  more  i^egatire  than  xinc  For  oxidising  the  temoa 
sulphate,  which  is  always  |)re*ent  in  commercial  line  aot* 
phato,  a  small  airrent  waa  acnt  between  two  platinum 
eleetrodc*  through  the  boiling  basic  solution  ;  the  ferrona 
sulphate  woe  changed  by  tbo  generated  iixyi;en  into  (ariie 
oxide,  and  (ell  out.  The  H-celTa  set  iii>  with  these  materiak 
showed  a  great  agreement  in  tbair  EM.F.'s ;  1  never  fouod 
a  difTorence  greater  than  x^^^th  of  a  volt  betwean  tbo 
E.M.F.  of  any  two  of  tbom. 

The  next  point  I  sludiod  vraa  the  influence  of  tbe  im- 
purities in  the  different  materials  composing  the  cell  on 
the  E.M.F.,  because  on  tbe  ooe  aide  it  is  wall  known  that 
the  smallest  impurity  of  the  mercury  altera  very  distinetly 
the  KM.F.,  and  on  tJte  other  side  the  mareurout  aulpbate 
I  bought  never  contained  impurities  of  a  raBMriablo 
amount,  and  difToront  samples  always  bad  tlte  nuDa 
<]iii]itie« ;  1  only  investigated,  as  the  most  tmportaDt 
matter,  the  impnritie*  o(  the  cine  and  lu  sulphate.  It  was 
found  that  the  foreign  iogredienu  of  the  linc  sulphate  ore 
of  very  liule  imporlanco,  and  that  only  the  praaanea  of  fra* 
acid  in  the  above  described  cleaning  proeeat,  the  raanll  of 
boiling  with  metallic  ziitc,  altera  the  K.M.F.  in  a  eonaidar- 
able  degree.  Among  the  impuritioa  of  tbe  sine  only  tboaa 
caused  by  metala  more  positive  than  linc  are  of  importaiioa ; 
the  sine  may  contain  oonaidarable  quantitias  of  tlM  DaftatiTa 
metala  without  any  alteration  of  toe  E.M.P.  I  antnoaa  tka 
impurities  of  the  xinc  ore  of  greater  imiwrtanee  If  we  naa 
*  Paper  mad  before  Uw  Brkiih  Aanciatloa  al  EJiBtMrgti. 
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it  in  tho  form  of  rods  amalgmnuUKl  on  the  surface,  it  leonu 
to  bo  » jtrott  ftdpantace  to  <li«8olvo  the  Eiac  in  meroury. 
ottnz  it  tiien  aa  a  solid  nmitleuD. 

Too  following  «re  tho  nihios  I  found  by  &  srent  de&i  of 
Dbserratiofi^  for  Lho  tcmperaturecoefiiciontofdiRtrent  forms 
,of  c«lU,  iiieunrinf;  betwoeu  I0f\c^.  [imi  30dcg.  in  riaing 
and  deereuJng  temperature.  Tbo  figures  hen  given  are 
the  mean  nines  of  some  cells  of  the  snme  form,  treated  Id 
the  same  manner. 


Form  of  Hi*  cell. 


B«di  Mt  ttp  is 

Lord  RayleMrh'a 
tnanaer. 


'  B-e«U,  tbo  iNwUi 
wwine  both 
f)leotroa4M* 


A  new  (arm  for 
nwe&irliiDgpar 
pweu.  the  parte 
eorariaR  both 
eleotrodM. 


feTbe  mU  (stued 
Utfaetto  bjr  the 
Garnuui  Reioh>- 

•IMUllt. 


Temtionituiv  coercion  t. 


"000(8)2  + 0-000013  (■(  -  IS) 


+  0000774 +0«)0020  )+-IS) 


+0'000"9I  M1-0(XI«17  (+  -15) 


Tho  unit  holnu 
it Jtt*  at  a.  voh. 


IS 


12 


f   3 


+  7 


-oooosoe +0-000006  (■^-l<^) 


30 


t    H 


-29 


The  mean  ralne  of  the  teaijieraturo  coefficient,  there 
(ore,  would  be 

0 000796 +  0O0O0H  (+  -15). 

Lord  Riyleigb  lus  ^ivoii  the  following  values  (or  the  two 
dlfTerenc  cells  hu  investigateii  : 

-fO00O827  +  0  00O0lS(+  -15) 
+  0-000740  +  0000010  (+  -16) 
[tie  moan  Witg 

+  0  00O7H3  +  0-000017  (  +  -  16*- 

1  suppose,  for  practical  purposes,  the  value  found   by 
Lord  Raylei^h  aud  by  me  are  identical. 

The  most  important  matter  is  to  obtain  the  absolute  term 
of  Lbo  E.M.F.  Por  tho  pnriioiie  I  used  a  measiiiii))*  arrange 
,  nent  similar  to  liOid  Raylei^h's.  The  current,  which 
luce*  on  the  terminals  of  »  known  resistance  a  pressure 
)Uat  to  tliat  of  the  Clark  cell,  wa*  obtained  by  tho 
Tver  voltameter.  It  was  found  that  the  anum  current 
ieposita  the  more  silver  tho  more  oxide  of  silver  is  dis- 
olrad  in  the  solution  of  the  nitrsle.  1  made  a  solution 
'  of  nitrate  ciyEtala,  and  boiled  a  psi-l  of  it  n  long  time  with 
oxide  of  sUvw;  the  deposit  gained  with  this  basic  solution 
tins  about  .g^so^''*  K'^^^^''  ''han  that  with  the  orif^ioal 
iIutioD.  Ijiereforo,  uhihk  a  certain  number  fur  the  e<|iii- 
Jent  of  silver,  there  will  be  a  little  uncertainty  of  some 
Pimrts  of  10,000  in  mcusurintc  currents  by  the  'leiiosil  of 
silver.  Nov,  as  RrstshowubyPrul.  Schuster,  and  also  proved 
bymebya  good  deal  of  cxp«riiiicnt4,  the  deposit,  when  the 
voltameter  lain  vacuo,  is  about  four  [uruof  10,000  greater 
llnui  in  ordinary  air.  Biittboabsoliitc  valiiuof  the  E.M.K.  is 
not  touched  by  this  fact,  bocnuso  making  tho  uUctroIvfis  in 
this  manner  one  has  certainly  to  take  a  groalor  figure  for  tbo 
etiuivalciit,  and  therefore  the  ratio  botwoan  lbo  uuil  and  the 
measured  amount  of  current  remains  che  same.  The  follow- 
ing figures  are  jiiven  by  takinj^  one  ohm  =  IOCS  S.U.,  and 
by  assuming  that  a  current  of  one  ampere  strength 
deposits  in  mii  hoiu-  4'02.'>9  amueres  ;  the  last  figure 
•xcoeda  tbat  given  bv  the  Boa)<d  of  Trade  only  by  six  parts 
of  100,000.     1  lounu  by  lomo  30  oxperimenta,  the  E.M.r.  . 


of  the  H-cells,  act  up  with  clean  materials  in  the  abore- 
'lescribed  manner,  as  I --1333  volts  at  IMeg.,  and  am  sure 
that,  when  using  the  same  nrr.ingemUMt  of  the  silver  volta- 
meter, this  value  will  be  right  by  live  parts  in  10,000  if  ibe 
et^uivalent  is  sure  in  tbis  limit.  If  1  express  the  value 
Riven  by  I^ord  Rnyloigh  tor  the  colls  of  the  original  Clark's 
form  in  thii unit,  ills  1431G  volts  at  16deg.  Lord  liayleigb 
finds  the  E.M.F.  of  this  [[-cell  a  few  len-thousiuiiiths  nf  a 
volt  greater  than  tbat  of  the  old  form.  Therefore  it  would, 
perhaps,  be  1-4350  volts  at  lOdeg. 

Itecenlly,  Prof.  Glasebrook  has  made  a  new  determination, 
ind  Bnds  in  the  above  Rxod  units  as  E  M.F.  of  the  original 
Otark  cell,  1-4313  volts  at  ITideg.  He  has  also  compared 
H-cells  set  up  br  me  and  now  brought  to  England,  and 
finds  their  E.M.F.  by  yai^j^tbs  of  a  volt  smaller  than  tbat 
of  the  original  form.  Iherefore,  the  EM.F,  of  the  H-oell 
is  t'4338  volts  at  15deg.  This  last  value  and  that  found 
by  me  are  in  good  agreement.  It  is  remarkablo  thut  tho 
anodes  and  cathodes  in  my  voltameters  are  much  smaller 
than  those  in  the  English  ones. 

It  may  be  mentioned  here  that  the  mean  E.M.F.  of  tour 
H^oells  set  up  in  the  same  mnnneras  before,  but  containing, 
in  accord  with  Prof.  Carhsrt's  directions,  a  solution  of 
sulphato  of  zinc,  saturated  at  Odeg.,  was  found  as  1-44S 
volt*  Rt  ISdeg ,  using  the  same  units  as  above. 

It  only  remains  to  give  some  directions  on  the  best  form 
of  CIsrk  cells.  1  suppose  it  will  be  good  to  distinguish 
such  cella  which  ahali  remain  as  standards  ia  tbe  labora- 
tories and  are  used  by  their  manufacturer,  an<)  such  ones 
which  shall  be  used  for  practical  purposes.  Those  do  not 
neeil  to  have  tho  niimo  dogruo  of  accuracy,  but  they  must 
be  able  to  be  carried  alwut.  In  tho  Board  of  Trade's 
memorandum,  the  original  Clark  cell  is  adopted  as  the 
standard,  but  I  suppose  Lord  lUyleigh's  H-form  gives  more 
accuracy  and  is  easier  to  set  up.  In  the  old  form,  not  all 
the  parts  of  the  xiuc  rod  are  in  saturated  solution,  and 
therraon  the  value  of  the  E.M.F.  will  be  a  little  uncertain. 
Another  disadvantugo  is,  that  parts  of  the  sine  rod  may 
fall  down  in  the  mercury,  and  will  so  produce  a  consider- 
able changcment  of  lh«  F.M.F.  On  the  other  hand,  the 
electrodes  of  the  H-form  are  always  in  concentrated  solu 
tion,  and  thoro  is  no  pos«i1>ility  of  parts  of  the  negaliva 
electrode  coming  ovnr  to  tho  positive  one.  I  have  set  up 
about  CO  lI-coUs,  and  have  found  no  difficulty,  when  tuing 
carefully  cleaned  materials,  to  keep  the  difl'erence  of  tho 
E.M.F.  of  the  single  cells  under  a  ten  thousandth  of  a  volt. 
To  construct  cells  for  praotioal  pur{>ose3  which  will  utand 
carria^,  the  most  simple  way  is  to  separate  the  two  elec- 
trodes by  a  ]>orouK  wall.  [  Ain  show  hiiro  such  a  c«II  of  a 
form  conttnicteil  by  Dr.  Feujnner  ami  fsKuod  hitherto  by 
tli«  Gvmua  iWchsanstiiH.  The  positive  electrode  is  an 
iimBlgamat«d  platinum  plato  with  tbo  surrounding  paste 
in  a  porou;  vessel  of  chty.  Tbo  Einc  rod  forming  the  (Mii- 
live  cloctrodo  is  on  the  upper  part  protected  by  a  glaaa 
tube;  the  lower  jiart  is  blown  rectangularly  and  loverod 
n-ith  crystals  of  snipbsie  of  sine.  The  whole  glass  vessel 
is  filled  with  a  concentrated  solution  of  this  salt.  The 
E.M.F.  of  such  cells  isaboui^^y^^^thsof  a  volt  higher  than  that 
of  the  H  cells.  The  agreemeot  of  difTarent  ceils  of  this 
form  is  very  sufficient  (orpraclical  purposes ;  the  dift'erenoe 
between  Die  K.M.F.  is  always  smaller  than  i[^(inth  of  a 
volt.  Tho  only  disadvantage  u(  this  form  is,  tbat  its 
K.M.F.  does  not  follow  quickly  the  alterations  of  tempera- 
ture ;  but  I  suppose  one  could  improve  that  by  diminishing 
tho  size  of  the  celL 

We  endeavoured  in  the  Keicbsanstalt  to  get  tranniwrt- 
able  iMTil  Uayleigh's  H-form  on  account  of  it*  good 
qualifies,  and  to  do  this  without  introducing  foreign  sub- 
stances as  porous  w-alU.  The  investigations  in  this  direction 
are  not  yet  finished,  but  I  can  show  you  here  a  cell  which 
wax  constructed  for  this  purpose  an'l  teems  to  be  good. 
Tho  positive  electro<le  is  formed  by  an  amAlgaraaled 
platinum  plate  fixed  on  a  wire  of  tho  *ame  metal,  which  is 
molted  in  tho  bottom  of  one  of  lbo  two  tubes  forming  the 
vessel.  Tho  uegalive  electrode  is  formed  by  the  10  per- 
centage zinc  amalgam  solidified  on  the  bottom  of  the  other 
tube,  and  also  connected  with  a  platinum  wire  melted  in  the 
glass.  The  whole  vessel  is  flllea  with  the  [laste  am)  closed 
by  a  glass  stopper  [lerforatod  by  a  thermometer,  of  which 
the  bulb  is  within  tbo  vessel.     Such  a  eoU  can  bo  turned 
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without  ftnv  dftDgtr  Kod  is  *uilabl«  for  Inuuport.  The 
K.M.K.  ix  aboot  -nF^ogth  of  k  rolt  smaller  tb&n  that  »f  the 
H-cclU;  tho  jigreoment  between  the  E.M.F'.'nof  ilifrofuiil 
culls  conBtrucicd  in  umiUr  maiioer  does  not  exceed  lidhrc'^'* 
of  a  volt  But  before  oaing  aneb  eella  (or  pnctieal  purgioson 
they  lutiBt  be  obeerred  (or  a  lonf^er  time  tnl  one  is  sure  that 
their  behaviour  will  not  be  altered  bjr  ago. 

These  are  the  princiiiel  nwults  gained  dnring  tbe  last 
tine  in  the  Reichun*t«ft  on  this  matter.  Some  of  tbeu 
vrill  be  already  known  hero,  but  I  hope  to  have  given  new 
proof  tbal  the  Clark  cell  it  a  very  accurate  aUndard  (or 
E.M.P.  and  a  good  measuring  instrument  (or  jiractical 
purpoaM. 


AN  ELECTBIC  LOCOMOTIVE. 

Tbe  aceomiunying  illustration  represents  an  electrical 
loooiBOtivo  recently  made  by  tbe  General  Klectric  Power 
and  Traction  Oompaiiy,  Limited,  of  3-1,  Now  Bi-ou'lutroet, 
E.C,  at  iheir  Ketiiish  Town  Worka,  itnd  is  [larl  of  a  largo 
inttalUtioti  8U]>plied  to  tbe  Grecniide  Mining  Company, 


EM.F.  is  reduced  from  r>00  volU  to  300  volts  by  mwna  o(  I 
a  motor  traneformor  placed  at  one  enil  of  tbe  tine.  Tu  1 
whole  installaliou  is  rendered  doubly  inKrestioK  from  tbe 
fact  that  a  cojiioua  natural  supply  of  water  OD  tie  aide  ol 
a  bill  is  utilised  a.1  a  prime  source  of  power  to  drive  a  large 
Vortex  turbine,  tbe  water  being  conveyed  down  tbe  bill 
thrt.iigh  15in.  pi|>cs.  A  building  bubeen  er»et«d  mi  the 
hillside  of  this  wild-looking  country,  in  which  tlM 
drives  an  "  Immiscb  "  four-pole  dynamo,  which  da 
100  e.b.p.  at  about  600  revolution*  per  minate. 
djHuno  IB  compound  wound,  with  a  working  difference  of 
[loteiittul  of  BOO  volla,  and  supplies  current  tdso  (or  motors 
driving  pumping  and  winding  pUnia,  beaidee  ligbliog  **" 
colliery  both  alwve  and  below  ((round. 


THE  DEVELOPMENT  OF  THE  TELEPHONE. 


The  Duke  of  Marlborough  writes  to  tbe  Tintes  a*  follows : 

Vou  h^vo  on  Kcvcral  occaHions  done  me  tbe  favour  of 

inserting  letters  an  the  'lueiition  o(  (he  development  of  tbe 


OumberUnd.  Tbe  locomotive  is  (or  mining  work  uodor- 
groand,  the  road  on  obicb  it  runs  being  in  some  places  as 
nuTOw  «  33iB.,  the  gauge  o(  rails  being  23iu.  It  was  found 
inpoadble  in  the  small  space  avaiUble  to  i>laoe  the  motor 
UTOOB  tbe  frame  with  its  shaft  parmllel  totbeaxlea,  so  it 
vaa  arranged  parallel  to  tbe  raib.  Three  roductiuns  of 
(tearing  ar«  employed,  one  nrceaaarily  being  through  liavol 
mrioK.  The  whole  framework  of  the  machine  i*  hingc^l 
Kom  the  diiving  axle,  which  is  made  exrciitionally  strong 
for  tbe  purpoeo;  the  weight  on  the  other  wheels  being 
taken  through  strong  spiral  springs  on  tbe  top  of  gunmetai 
axle  brasaae. 

Tbe  design  of  the  "Immiuh"  motor,  as  shown,  was 
cboeen  owing  to  the  protection  ulTorded  to  the  field  windings 
hf  this  type  of  macbine.  Tbe  motor  it  seriea  woand  for  a 
diBareoc«  of  |Kiteolial  of  300  volts,  and  devdopea  IR  brake 
bonepower, at  1,000  revoliitiotm  iwr  niinu'e.  The  length 
of  tbe  road  is  1,300  yanls,  .nui  the  current  itoollccUxl  from 
two  bare  copper  wires  canied  on  insulators  overhead,    llie 


telephone  in  this  country,  and  I  venture  to  make  one 
appeal  for  »[>ace  in  your  columns  for  a  few  further  renarks 
on  this  subject. 

There  seems  to  be  a  misconception  in  certain  <inartora  of 
the  Press  that  the  arrangements  which  have  h«en  com*  to 
between  tbe  two  great  t«lephon«  eompaniee,  m  Lb«  ramlt 
of  their  muttul  agreement,  are  not  likely  to  beskr  any 
iromoliate  uieful  (niita  in  the  public  interest.  It  will  not 
be  long  before  this  misooncejition  is  cleared  op  by  liia 
othnt  which  thesa  companies  are  about  U»  taake  to  intro- 
duce, not  only  in  tbe  metropolis,  hot  also  in  all  tbe  other 
large  towns  of  England,  a  system  ol  teleuboay  more  perfect 
even  than  any  which  exisia  in  other  Kuropeaa  oountriaa. 
The  public  hare  been  led  to  sup|HMe  tbu  Ihe  eoipaUlfao 
of  tbeae  two  oompaniea  among  thenatlvos  might 
produced  this  result  In  a  mora  aatisfactery  oanoar,  i 
com|ietiti<>n  muiit  have  led  to  nt«  cBtluie  betwewi  I 
Ltro  rivals  in  this  industry.  A  little  oooaidaration  ' 
matter  would,  boweror,  abow  that,  though  a  lowar 
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ehug«  night  haro  been   produced   by  competition,  the 

■v«ntu«l  coat  to  tho  public  And  also  to  the  ahareholders 

t  vould  have  been  considerably  greater.     I  need  not  instance 

tbe  disaatrous    effect  of    rate   eulting    and   coini>etition 

generally,  aa  tbey  must  be  very  well  known.     Wo  have 

some  QotorioUR  initancea  of  the  vnnle  of  capital  and  the 

cost   to    aharebolders  of    ratc-cuilinff  enMrprisM  in   the 

Muatter  of  AnHriean  railways,  and  wito  ragara  to  tbe  tole- 

rpbone  tbe  coMMtiencea  would  have  been  even  more  disaR- 

lllrooa.     Tbo  Mtsbliahment  of  two  completely  independent 

mval  ityRtems  of  telephony,  say,  in  the  metropolis,  would 

rBMn  that  when  the  aimli^iamation   eventually  took  place 

on  tbe  surrender  of  one  of  tbe  rivala  tbe  victor  would 

become  ponetted  of  a  system  which  would  be  no  earthly 

nee  to  ainaleamate  electricully  with  the  other.     The  whole 

lystem  would  tbui  be  cryttidHsud  into  »  hail  tiyntcm  of  ili«- 

tribution  wbtcfa  could  not  be  altond,  and  tbo  public  would 

tborofore  bo,  electrically  spoakinp,  inodiciontly  served. 

Aa  to  tbo  cost  to  shareholders  of  a  competition,  that 
•jwaks  for  itself ;  and.  as  to  subscribers,  though  they  might 
appear  to  have  tbe  advantage  of  lower  rates,  tbey  would 
have  great  iaefficiancy,  and  tbey  would  also  be  cumpellul 
to  pay  two  telephone  euWriptions  inatead  of  one  utid  have 
two  seta  of  inntmments  in  their  busincaa  nroraiies  or  homon. 
All  thia  will  now  be  avoided  by  the  worlcing  armngoment 
^^at  )ue  been  come  to  between  the  two  telephone  companies. 
I  Tbe  aiwa  of  England  is  so  Urge  that  the  demand  for  capital 
espeoditure  will  be  so  great  that  the  apportionment  out  of 
BFsaa  should  pre«ent  no  insuperable  difficulty  to  the  respec- 
tive companies.     As  to  comffleni&l  arrangemeiita  there  is 
heo  reason  to  aeetbat  theae  ahonld  present  any  insuperable 
I  obstacle   to  a  barmoniotu  scheme  of  development,   oon 
[sidarin|i!  tbe   fact  that  both   companies  are   in  harmony 
with  tbo  General  Po»t  Office,  and  are  willing  and  ready 
I  to   assist  in   the  development  of  tbo  great  trunk  ^stem 
[Kiid     intor-tntnk     connection    throughout    the    country 
rhich  the  Oovernment  is  commencinj;.     It  is  not  at  all 
improbable  that  the  demand  for  tbe  use  of  the  telephone 
througfaont  this  country   will  increase  to  an  extent  little 
antici)uced.  and   that  in  the  couise  of  a  very  few  year* 
instead  of  40,000  tiibacribera,  m  there  are  nt  prcaent,  the 
number  will  reach  nimrer  SOO.OOO,  owinx  to  the  demand 
which  will  h«  created  to  speak  over  tbe  &>vernment  trunk 
systemK.     We  have  as  yet  bad  no  experience  of  the  use  of 
be  tolopbono  in  England,  but  with  the  know[ed):;e  which 
'■b  at  |>reient  |)Oseea«cd  by  electricians  in   this  country  and 
ftbroad  tbe  two  companiee  are  now  in  a  position,  acting 
together  on  a  settled  plan,  to  establish  systems  of  dis- 
ItnbalJon    on    the    twin-wire    principle    throughout    the 
iMtffi  towua  of  Kngland,  which   will  |n-actically  result  in 
I'tb*  eatobJisbment  of  a  new  industry.     By  the  Act  which 
paned  last  aossion,  the  Oovernment  taking   nil  the 
^fOeefpta  on  those  trunk  lines,  the  proBts  of  distribution 
are  left  to  ttie  companies.    Toe  organisation,  how- 
\**tt,  which  it  rcpraaeote  to  carry  out  this  work  efliciently 
Is  enormous,  and  would   reciuire  the  creation  of  a  new 
pubJii:  department  if  tbe  country  were  to  ever  undertake 
the  working  of  the  syiitem  itself. 

Aa  to  the  matter  of  rates  thiit  'lueetion  produces  some 
dilBcuIty  to  determine  at  present,  owing  to  the  Government 
having  catablitbcd  a  system  of  telephone  area*  which  will 
:  neceasitate  sound  coneidcmtion  on  the  p^irt  o(  the  companies 
'before  sstablisbing  their  new  scale  of  charge  The  Grsl 
requirement  to  bo  met  is  undoubtedly  efficiency.  This 
applies  not  only  to  private  service  to  Bubseribers'  houses, 
Imt  also  with  regard  to  the  connections  which  are  now  to 
be  made  with  the  (>o«t  offices  throughout  tbe  country  and 
the  eatablisbment  of  call  offices,  which  should  be  located  in 
every  town  in  all  convenient  situations.  In  the  matter  of 
price  it  mtnt  bo  remembered  that  there  will  be  great  dis- 
advantage in  having  the  rate  so  low  that  the  demand  would 
become  larger  than  it  wonld  bo  uossiblo  to  meet  con- 
veniently from  an  electrical  point  of  view.  If  every  house- 
holder throughout  the  country  possessed  a  telephone  the 
amount  of  unnecessary  talking;  which  would  take  place  is 
somewhat  inconceivable,  and  in  some  ways  it  is  better  that 
the  price  should  be  one  which  should  have  some  relation 
to  the  purpoMs  of  the  user.  Fur  the  general  convenience 
of  tbe  public  cull  offices  ihouid  )>e  largely  multiplied,  so 
I'tbat  no  one  should    bo  deprived   from   tbo  use  of    the 


telephone  from  tbe  charge  being  too  high  for  a  private 
instrument. 

I  observe  in  your  today's  issue  the  publication  of  the 
statistics  of  tbe  telephone  companiM  in  the  United  Statos, 
from  which  It  appoant  that  tbe  number  of  subscribers  has 
grown  between  ISSO  and  IS90  from  48,414  to  227,357, 
and  that  the  net  earnings  in  tbe  year  1890  from  this  in- 
dustry represent  5,24]0,713dol.  on  a  capital  expenditure  of 
14,605.787dol.  With  regard  to  Sweden,  which  is  probably 
the  European  country  which  baa  developed  the  telephone 
biuineea  more  eomjiletely  than  any  other,  the  system  of 
Government  trunks  and  local  exelianges  has  arrived  at  a 
wonderful  state  of  dovetoftment.  From  what  I  have  seen 
of  the  working  of  tbo  telephone  in  that  country  the 
fncitity  with  which  persons  in  one  town  eonverso 
with  those  in  another  is  quite  remarkable.  Tbe  sub- 
scriber calls  np  the  Stockholm  excbanec,  say,  and 
requests  to  have  a  conversation  arrangoa  with  either 
Malmu  or  Goltenburg.  Tbe  trunk  operators  commu- 
nicate together  by  comparing  tbe  lists  of  persons  who 
have  appointmenta,  and  the  operator  at  Stockholm  tele- 
phones back  to  the  subnoribor  the  hour  at  which  the  con- 
versation required  has  been  negotiated.  In  the  busy  time 
of  the  da^-  it  may  tako  some  two  or  three  boum  before  the 
conversation  can  take  place  ;  at  other  times  hatf-an-hour  is 
sufficient,  and  even  less.  It  is  easy,  therefore,  to  see,  when 
this  system  is  properly  applied  in  England  by  the  action 
which  will  now  be  taken  up  by  the  General  Post  Office 
in  laying  inter-trunk  wires  all  over  the  country  and 
by  tbe  action  of  the  telephone  companies  establishing  an 
efficient  dittrihution  in  all  telephone  areas,  that  the 
ilevelopment  which  has  taken  place  in  America  can 
be  easily  equalled  by  that  which  must  eome  about  in  this 
country  in  a  remarkably  short  time.  England  is  an  ideal 
country  for  the  development  of  the  telephone.  It  is 
inhabited  by  36  millions  of  people,  all  living  in  a  small 
area,  and  there  is  no  town  so  distantly  situated  from 
another  that  tbey  cannot  be  put  into  telephonic  eom- 
mudieation.  The  eom|)uniea  have  thoroughly  realised 
the  situation  both  from  the  point  of  view  of  the 
public  demand,  and  from  the  ])oint  of  view  of  eloc 
irical  knowledge,  and  it  is  certain  that  a  new  era  is 
about  to  commence  in  this  important  industry  which 
will  largely  change  business  relations  throughout  the 
country.  To  be  able  to  hold  a  conversation  of  a  thoroughly 
audible  character  between  Glasgow  and  London  m.'iy  save 
several  letters,  tal(«Fami^  and  also  a  railway  journey.  Tbe 
price  at  which  this  IX|on  has  to  be  paid  for  is  no  measure 
of  tbe  value  to  the  buatneaa  man  in  time  and  labour.  In 
largr  cities,  such  as  London,  the  saving  of  time  and  exjicnse 
in  journeys  in  aibs,  in  making  appointments  for  inter- 
views, and  the  sending  of  letters  is  often  enormous. 
All  Ibis  development  has  been  impossible  up  to  now. 
Tbo  facilities  which  the  telephone  companies  pos- 
sessed were  absolutely  insufficient  even  to  carry  out  a 
single-wire  system  in  an  efficient  manner.  Tbe  powers 
which  the  Post  Office  now  possess  will  be  conceded  by  the 
dejartment  to  tbe  telephone  companies  under  certain  con- 
ditions, and  it  is  confidently  believed  that  these  powers 
will  bo  auHident  to  enable  tbe  companies  to  establish  under- 
KTound  twin-wire  syatems  in  all  large  towns.  No  doubt,  if 
I'lirliamnnt  would  nave  treated  the  telephone  companies  in 
the  same  liberal  manner  that  tbo  electric  light  companies 
have  been  treated,  there  would  bo  leas  expense  and  loss 
difficulty  in  htying  the  telephone  distribution  system.  It 
is  hoped,  however,  that  the^e  difficultie',  which  still  exist, 
will  he  all  successfully  surmounted,  and  that  before  long 
London  will  have  a  telephone  system  laid  underground 
capable  of  serving  A0,000  subscribers  in  tbe  metropolis 
alone ;  while  the  other  krge  towns  of  England  will  be 
equally  well  engineered  from  the  telephonic  point  of  view. 

As  there  seems  to  have  been  some  misconception  in  tbe 
public  mind  as  to  the  attitude  which  tbe  comg^auies  have 
assumed  towards  one  another  and  also  as  to  the  relation  of 
the  companies  to  the  scheme  which  has  been  formed  by  tbo 
Post  UlTice,  I  shall  be  very  glad  if,  by  tbe  insertion  of  this 
letter,  the  |)ublic  may  see  that  the  Act  which  was  passed 
last  session  rcgariling  the  telephone  industry  and  the  action 
of  tbu  comjHtnies  themselves  is  likely  to  bear  immediate 
and  ituporlint  fniiU. 
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Hajor-Oencral  Webber,  RK,  bu  nUo  vriltea  to  the 
Tima  on  tbe  aame  •uliject.  a«  (olbm  : 

Sir. — Ever  sine*  the  nru«j>ecti»  of  iho  Now  T«lephono 
Comvttnjr  cam«  out,  on  July  39  Uil,  tho  pablic  iiitoroited 
ill  th«  UM  and  progreM  of  telepbony  in  tnia  country  have 
witiled  patiently  (or  si  ntjitomonl  »iich  as  tbc  Diiko  of 
HurlboTuUgh  bu*  (avouroH  us  wiib  in  your  iuiie  of  this  daU). 

Tbul  Komo  Micb  statement  iras  nucesaary  was  obvioiu  aa 
jKKHi  M  it  bocame  aptmrent,  by  the  constitution  of  the 
Mireotorato  of  the  Uoard  of  that  company,  that  iu  control 
rtouat  nsooMarily  fall  into  tbe  bumh  of  the  re  preventative* 
Fol  the  National  Telephone  Coraimny,  who  occtiiiy  h^ilf  the 
lieata,  and  whoM  knowlecljn  and  ex|)erienco  of  the  Kuhjeel 
[nuRt  ^ive  their  Influence  a  propondoratinK  wcii;ht  in  ibi 
doliberatloni. 

May  1  mIc  the  public,  through  yon,  to  consider  if  the 
letter  of  the  f^uke  of  Marlborou{;h  hiu  done  anytbinj;  to 
difpel  the  conviction,  which  baa  natunlly  arisen  in  their 
tdinda,  tbat  tbe  recent  developmenu  can  do  any thinjj  else 
than  pe^>etUBt«  a  Kre*t  monopoly  which  tbe  poaae«ai»ri  of 
'  |Mt«nU  in  1880  ana  their  protection  einee  that  date  created 
ind  mainlaJiMd  up  till  now,  to  tlie  enormona  retardation  of 
the  induttrj  and  with  the  roault  of  a  telephone  aorvicc  in 
this  country  second  to  none  fn  inefficiency  T 

The  Duke  of  Marlborough,  in  his  able  letters  to  you  last 
year,  wan  tbe  vebcnicnt  ropreaenlative  of  the  eipreasion  of 
the  national  discontent  oti  the  subject  His  letter  to  you, 
Sir,  of  yotterxlay  is  not  tbe  only  insUnce  of  how  e^^ily 
the  nssumpiion  of  "ofKce"  ouy  eorapletdly  jiittify  wbut, 
when  "out  of  office,"  appeared  wortby  of  every  kind  of 
aniooad  version. 

To  a  large  extent  his  Grac*"!  letter  is  a  repetition  of  the 
well-known  anil  oft-rc|>eatcd  adrantagoa  to  tlio  community 
of  to  efficient  system  of  telephone  ezcbaDgeeomnjunication 
and  its  eniinent  adaptability  to  the  commereial  and  domestic 
wants  of  this  coontry. 

lie  then  proceeds  to  make  wide  promitea  aa  to  tbe  future 
pBrfonuneea  of  the  "  two  great  telejibone  companies." 

Ai  n^rds  tbeas  promisM,  it  may  be  obaerved  that  they 
ore  identical  with  those  he!<l  out  by  the  Boll  and  Kdison, 
tbe  United,  and  the  Natiotul  Tolophune  Companies  in  iho 
early  [Kirt  of  the  last  docndc,  except  that  to  the  "  two  great 
OOniiNinioo,"  now  practically  "  one,"  is  left  the  work  of  pro- 
viding tor  "  distributing  "  what  the  Uovemmeiit  trunk  lines 
will  convov  from  centre  to  centre. 

The  DuKe,  in  admitting  to  you  th.tt  "  we  have  as  yet  bad 

I  ex|ierience  of  the  une  of  tbe  (ele{ilioiifi  in  England  "-  a 

etponemont  brought  about  by  a  mouo|H>ly — ckims  thut 
this  new  monojxily,  the  cbaractur  of  which  is  umliKgiiiitiiblc, 
rill  ooiifer  a  great  Imon  on  the  public,  because  ho  projiosos 
to  adopt  certain  electrical  aiTKngMBents,  the  advantage*  of 
wbieh  wort,  however,  nearly  as  well  known  bo  telephone 
•nsineert  in  1S80  as  they  are  now. 

la  it  to  bo  expected  that,  even  while  acting  aa  the  hand- 
maid of  the  E'oetal  Tolograpb  De)ttrUnent  (itself  a  huge 
State  monopoly),  a  private  undertaking — cr  two  under- 
takings, practically,  under  one  direction— is  likely  to 
beoome  Kiddenly  tbe  benefactor  of  its  customers,  as  siig- 
|Mted  by  the  Duke,  or  that  there  i*  any  hope  of  iu  be- 
eomine  "a  lyttem  of  teleubony  more  ]>erfecl  oven  than 
any  which  exists  in  other  Enropeon  coiintriee  "  t 

But  in  using  all  the  well-known  arguments  in  fsvotir  of 
monopoly  hie  Grace  has  "  let  theol  out  of  the  bag,"  but 
with  becoming  reserve. 

He  deprecates  all  "  competition  "  and  "  rivalry, "  as  if  we 
in  this  country  of  railway  and  other  o»in|ietilion  do  not 
know  its  valoe  when  we  bare  to  be  aerro'l  well  ami  cheaply. 
His  words  with  reference  to  the  pajit  itre  wortb  iiiioting  : 
"Thoogb  a  lower  scale  of  charge  might  have  l«eon  produosd 

Seoo|i0tition,  tbe  eventual  cost  to  the  public  and  also  to 
I  abarobolders  would  have  been  considerably  greater." 

Because  London  has  not  had  tbe  wholeaome  advantage 
of  this  "  would  have  been,"  it  is  tbat  we  have  had  (as  tbe 
Duke  sutea)  "  no  experience  of  telephony,"  not  only  aa 
refortfa  ofliciency,  but  as  regards  economy  of  rates. 

It  woald  take  too  much  of  your  space  to  show  bow  all 
thee*  "woald  have  beena'can  be  scattered  to  tbe  four  winds, 
but  I  will  i)Uote  onoe  more  what  I  submit  is  a  most 
"(UtBiting"  odroiesion  in  tbe  letter:  "In  the  matter  of 
liriM  it  must  be  nrncmbored  that  there  will  be  great  dio- 


advant^e  in  having  the  rates  so  low  that  the  demand 
would  become  larger  blw»  it  would  be  possible  to  meet 
conveniently  from  an  electrical  point  of  view  " 

Uetweeu  the  linos  only  the  monopolist  will  fall  to  eee 
that  the  demand  for  telephone  facilftiee,  which,  but  (or 
monopoly,  would  long  ago  have  reached  vast  iiro|iortiona 
in  this  kingdom,  is  to  m  regulated,  as  heretofore,  by  tbe 
facilitiea  wnich  the  ooupaoiee  choose  to  afford  and  vjf  the 
charges  they  select  to  make. 

In  1 864,  in  a  |isi>er  I  read  before  tbe  Society  of  Arts,  t 
attempted  to  deeorilw  tbe  vast  develo[Knent  of  the  industry 
which  its  Mloption  into  the  daily  life  at  tbe  tieople  ooght 
to  iHTing  about ;  I  showed  bow  no  electrical  (lilBcultMs  lay 
in  the  way  of  praciic-illy  indefinite  extension,  bow  the  then 
subscription  of  £20  per  annum  might  bo  easily  reduced  to 
£8  for  all  ordinoiy  demands,  and  how  desirable  it  wm  tbat 
if  any  great  advantage  (the  existence  of  which  I  deny)  was 
to  be  oliUiiiied  bv  tbe  public  from  monopoly,  it  should  be 
in  the  hands  of  tae  State,  when  the  lij^ht  of  public  opinion 
can,  at  any  rate,  bo  brought  to  bear  on  tbe  conditions  of 
efficiency  and  cost. 

Tbe  spread  of  the  industry  1  bad  in  view  did  not  exclude 
"  the  householder,"  as  the  Duko  of  Marlbona^  eugfeeti^ 
and  did  not  relegate  that  individual  10  tlie  iMi  of  a  "  eoll  " 
office,  nor  conSne  it  to  a  paltry  200.000  subecribere. 
Nothing  since  then  has  occurred  to  alter  tbe  conditions 
then  I iro pounded. 

So  long  ii«  the  Duke  bravely  combated  the  existing  state 
of  things  nnd  roulised  that  tliey  were  due  to  the  absence  of 
healthy  compotition,  no  one  more  cordially  went  with  him 
than  I  did  ;  but  there  is  now  no  mi*eonoe|itioB  in  my  miod 
that  the  fruits  which  the  monopoly  (pemetnated  by  bin) 
must  bear,  in  spile  of  tbe  Act  under  which  bo  attempie 
to  shelter  it,  will  fall  far  short  of  what  the  public  bos  hod 
a  right  to  expect  after  patiently  waiting  for  more  than  IS 
years  for  an  efiicient  .ind  cheap  telephonic  service. 


CORNWALL  POLYTECHNIC  EXHIBITION. 


lettable  hatiH  liHiiw  lot  tiavalltnjt  uiil  oiher  purpoiss.  A  onTOfileta 
"  -    -         h»(      _ .      '  ■  .  ■      _         ■  ■      ■ 

In  sdUUon  to  Uw  lata*  rMoUud^iS» 


et^. 


oiillil.   inelDilini;  luuwy,  wfrca,  awtu-b,  lanip  ami  holilsr, 
■bnlUr  to  Uiom  nov  botajt  anpnllsd  to  His  Loodan  a«i 
balBf  abown  In  action.     In  sUHlon  to  Uw  Ian*  FmoUi         _    _ 
node  esUs,  a*  uaod  lor  instoIlaHeii  worik  tM|  eonpoay  Imn  oe 
view   brMgham   eleeule   Umpst    msdlesi    boHcttea,  and 


I 


I 


On  Tuofdity,  Ausuit  23.  tbe  siilietb  onotsal  «ihil>ilian  at  tba 
Roful  rornwiUl  Polytochnic  SiKiotf ,  bold  in  tbe  Pojyt«cliiuc  Ilall, 
Falinautb,  was  duly  ojieiMd.  la  the  abaenoo  of  tbe  prssUent, 
Sir  Josspb  PMmi,  Bart,,  M.P.,  owtiw  t«  dosaeetle  bcmvaoMnt, 
the  opeainc  Mtemonv  was  psriOnned  ey  Cbloosl  TVamarna.  Ilia 
lumo  eronin);  ■  tiiglilV'interaMiag  Isotate,  scititled  "  A  <i«nsra) 
View  ol  the  Apijlkation  of  ElecirioUv,'*  was  rivco  bi  tbe  lorn 
bnll  l.y  Mr.  H  K.  Wortb.  F.tJ.S. 

Thii  ywr  the  exbibtl«  tmm  to  be  oxeectlotiaUjr  rarted  and 
bisbly  iaterortinR.  AU  gootU  sbowM  are  dii-idod  lato  12  ■sctleiM, 
wbtcli  iocloilaa  mscbaBlos,  floe  arts,  pbouwraphy,  and  ootani 
blatorr-  This  year  a  nsaoosrfnl  ofbrt  bos  been  eswle  to  saesTO 
a  r«]wsseatatlT«  <ll*j>Uy  of  elsetriod  Mods  aed  appUaaoeo. 
Largsty  owing  iq  tbo  aoergT  dbfJayad  Jiy  Ibe  aeerMarj,  Mr. 
Edwant  Kitio.  the  aoctaty  may  be  eoagratulated  on  havfaijt  boaa 
the  means  of  brincinff  tegethsr  a  moet  oomprebenaive  >M  eo»- 
I)let«  colleetioti  of  eluclriGjj  i^oods^ 

Msssre.  Voaln  and  C*,.  cleetrloal  aaginooni,  o(  8b.  Aiwt«U, 
nro  nhowinic  a  numbei  ol  ikpplhuieea  actuated  by  otectrlcity. 
AmoDK  the  olhor  oxhlUta  si  ('tin  itlaad  1*  an  •lecukolly  ilritoa 
pump,  which  Is  callable  of  roljiinif  17  goUostf  ot  water  per  mluiiM 
to  a  bsight  of  DMt.  Tlie  motor  ued  is  very  sinaU,  oad  was 
epeeUlly  oonssmoted  t)y  MoMrs.  Veale  for  tUs  iNirpoae.  To  wot^ 
toe  pomp  at  full  power  it  reqairsa  from  sis  to  eiffM  ompsnii  at  a 
preaaars  of  100  volts.  AmooK  otber  goods  shown  in  oenoa  al  lUs 
stand  an  oteotric  blowers  aiMfaia*,  and  eleetsieally-dri'rsa  seiww- 
cuttine  tatba,  and  oleesricoUy -heated  flat  and  eatllnji  irons, 
kottloa,  and  other  sitDilar  domoitto  applianoos  slailUr  to  tboaa 
■bown  by  U«au«.  Cronplon  aad  Co.  U  the  lata  CryaUl  PoUeo 
Eloctrtoa  Exbibitton.  Usssn.  Veals,  who  we  onderaiaMl  an 
MsMur*.  Croiopioii's  i^enla  for  Conswall.  are  showii^  aomplea  at 
tbi»  Brio's  dynamos,  ore  laaspi,  and  meorariog  iasx«»sMa. 

M ■  »antiem  0*4  f>eet.  ef  bondoa.  hitre  a  good  dlspky  of 

thcdr  ocJI  known  electaie  light  fittinga 

Tlio  Oooorol  Wootilo  Osapoay.  of  Losidaa,  an  aliawlng 
•leotrlooUyJiealod  Irons  and  doat»l»«arfaea  bsalen,  sleotite  fauuk 
ventlUtenh  motors,  and  a  Unt*  aiacrtmsat  of  olaeUieaJ 
oooeworiss. 

The  USkoooas  and  OMoral  Sl*«tno  Ctmptmr.  ol  lllllbank- 
etrsst,  London.  S.W,,  Iiavo  a  Kood  dixplay  of  lIlhsiMala  battorte* 
Okieay  of  the  porlablo  tyi<o.  At  thw  ttand  tbe  Sselk  Utbaooda 
mioer's  lamp  in   well  repressated  ;    Iboy  also  have  »  aambor  of 
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Hr.W.  J.  Con*,  ol  Old  Town-Blreet,  PlymMitb.  bae  a  ;fooA 
Mleotion  <il  R»*dical  bHttarie»,  elcclric  cigni  lif'htvrv,  dulributing 
wad  ■wlU'libotuiU,  luid  othor  electricnl  apiumtuii  of  ft  Buailikr 
oatiiro,  nil  of  « liich  ira  undorstatitl  are  his  onrn  inmiudLctiitijf. 

■■r,  J.  ailglit,  Jnn.,  ot  FAlmouLh,  U  iiiiowing  bclln,  buntUr  and 
fire  BlaraiK,  wlcphonaa.  and  other  electrical  oijcnallInK  np[ittratu«. 
At  this  AtMid  nitir  bo  (oon  a  noniou'hftt  novel  dnvolopDMnt  of  tlio 
onlinarv  trawl  door  aUtri.  Tbh  ftmnK«ntent  •[>i>o»n>  la  be 
like  u  doormnc,  but  undan>*ath  tho  e&riMt  nra  plaoM  a  writ*  of 
Lnclii,  ■omowhat  ii[t«r  the  fashion  «f  a  Venetian  bliinl.  Kaah 
alt«*nat«  lath  Ih  nupplinl  with  linu  tiat  eprinu  contACla  plncvil  a 
dlUanca  of  about  lix  mutros  ftom  each  other.  In  eooh  mat  there 
are  about  40  separate  contact*,  wtjr  oi  wbiah  may  be  caoaed  to 
start  an  electric  bell  by  (imply  praMlnK  it  By  this  fdupla  arnuiirO' 
meiH.  it  i«  nearly  iinpouiblo  to  ontor  or  leare  a  room  whon>  It  U 
placed  without  brinfrlna  Into  action  the  aUrm-bell. 

Th«  mocbanlcal  oxiilblta  m«  highly  intereetine.  Meaan. 
OvaiBlay  Bre«.,  of  MancliMler,  are  efaowinic  one  otlhaii  petro- 
lewB-giap  miglnen.  This  moohino  in  uiietl  tot  working  an  air  com' 
pMMor  for  actuating  rock  boren  and  other  nunilor  pneamMic  oon- 
trivancoe.  Tlie  n«w  eni[ine  ia  of  the  horfanntal  type,  is  stated  to 
Iw4h.|>.  oeininal  and  lObji  Indlcnted,  and  itonlrooniiumea  threc<' 
<|u«rt«fe  ot  a  prnt  of  naramn  oil  per  hor*o-i»wnr  hour.  If  nil  that 
h  said  about  thl*  o«winc  1*  r«lUblo,  tboro  U  a  grMt  (ulnre  (or  it 
(or  electric  ligblini;  pnrcKUiMi. 

Hossrs.  Weyman  mad  Co.,  of  <;uUdlord,  are  thowine  the 
"Trnrty"  oil  en^ino,  whioh  nuobine,  it  is  atalwl.  ha«  been 
qMdally  oon»tTuoted  to  rannviiM  common  oihi  and  ueraffini.  The 
maker*  aasert  thntoilHof  a  ■pein6o7r«vitrof  SOOand  upwardi.  and 
whoso  fluDh-ininl  rnntiM  from  SOdni{.  to  ilOOdiv.  P.,  may  bo  lAtely 
uaed  with  thif  machine. 

llr.  W.  a.  Boaera  (Meaon^  Crossley  Bros.'  rei>reseolatir«)  in 
daily  •hoviDK  in  iirdon  a  new  pneumatlo  eaulkliif;  tool  of  very 
ingenicoa  con«lriictlo>i.  The  new  labotir-wLvinR  mficbiuc.  whic^h 
we uidtnitand  i«  now  being  adopted  in  lno^l  of  (he  lar)(oBhip- 
bniMinK  yard*  in  thix  «>ontry.  la  said  to  caulk  tho  heaviest  Glaa* 
of  plat4«  at  th(i  m(e  of  3ft.  |icr  minute. 

Maaat*.  Stepkana  and  Soo.  of  Cam  Broo,  Cornwall,  are 
Oihiliitini-  tht-.r  woll-knowD  "  Climax  "  rock  drilbi. 

Mesara.  Oatea.  of  Queen  VIctorla.atroet,  I^ndon,  have  working 
a  tmoll  rock  and  ore  orvtshor  which  t»  driven  by  a  unalt  electro- 
motor. 

The  tollmrlng  awards  ban  been  made  i 

SItPtr  Jlfi4al>. 

MoMn.  Veale  aod  Co.,  St.  Anatoli. 

Th«  LUhMiode  and  Ueneral  Electric  Company.  London. 

Messra.  Kenfaam  and  Ftoud,  London. 

(tenoral    Electric    Company,  |     It.  R,  RoMrt,  lUiDOnth. 

Undon.  W.  M.  HMMs,  London, 

W.  H.  Pcrrow.  Trutw,  [      W.  U.  Cot«,  Plymouth. 

Commenilfl. 

Mcauc  McdeoPh  and  Co.,  Glonjfow. 


COMPANIES'  REPORTS. 


CITY  OF  LOHDON  ELECTBIC  LIGHTIHO  COMPANY. 

Dixecton:  Sir  Itavid  L  .Inlomon,-,  Ifnrt.,  chuirmnn  ;  the  Duke 
of  Mnrlboroujrh,  the  Knrl  of  SuColk  and  Berkshire,  the  lion.  Alan 
Cbartcrii,  Jcsoph  Uevan  Until)) viiito.  jun.,  Etiwnrd  Lurjin,  ColOTiel 
B.  H.  Martindalo,  C.8.,  Frederick  W.  Roynold*. 

Roport  ot  tbe  iHrsctora  to  be  preaonlod  to  the  sharvbol'lerB  at 
tha  second  annuat  eeneml  meeting  of  the  Company  to  bo  hold  at 
WtsobaatAr  Houtv.  Old  Brood  itrool,  R.C,  on  Tfaun'day,  Sepi«mbor 
I,  ]8K.ataL»)p.m. 

The  iKnctom  bog  to  lubimit  their  0r«t  annual  report  and  state, 
ment  of  aooounla  for  the  poriod  ended  June  30,  18^  The  Hoard 
baa  con»lADlJy  preeted  forward  the  neconary  work,  and  the  pro- 
greaa  made  U  Mtlefacilory.  All  the  ptaviiional  orders  and 
conltBOta  aro  now  in  che  poeaOMdon  of  the  Company,  nnd 
tbo  former  have  reoelvod  tlie  Royal  luaent.  Tho  Dtroclor* 
haro  nCBrsd  on  favourable  tormi  the  froohold  of  the  Bnnhitide 
Gvnlral  station,  and  have  entered  into  an  "  agrooraent  for  a  Isaae  " 
ot  tlO  y«an>  for  tbe  other  oontral  ulAtlon  at  Woo)  Quay.  Suitable 
bnUdi«g»  haw  been  eroctod  for  all  plant  now  running.  Additional 
bttildlegta  tor  Ibe  machlnory  on  order  are  iu  progreu.  the  work  fat 
wMofa  is  bring  earrlod  on  by  night  and  day.  Sit«*  forneroral 
tnaafonDce'  itatiooa  havo  also  been  aoquireo.  and  the  nooaMary 
work  of  conrtnicUoD  and  eiiuipment  i«  furadvanood.  Contreots 
for  tbe  fnll  cnuipment  of  plant  for  thogonoratlnii  atatlon*  ha»-e 
beet)  eatered  fnlo  under  euoli  condition"  nnd  ■poclttcallon*  »■  will 
enauro  all  material  and  work  being  of  tho  highnat  class  and  etG- 
eloBcy.  There  is  already  installed  machinery  of  a  oapaoity  of  700 
nbUcarc1sa)ua,and93,(M08cp.2lowlamiM,ii)ctudingrmerve.  Ad- 
dltkaoal  ms«h{n«ry  of  a  oaptdtyof  A6.0W  i-e  p.  glow  lnm|w  is  being 
constr«at«d  i  part  of  this  ta  espooted  to  be  running  by  the  end  of 
Oecober,  and  the  r«maindor  in  the  early  part  of  ISOS.  Thearrongo. 
mmte  for  duly  executing  thin  work  within  the  limited  time  allowed 
ll  by  the  conttnM*  formed  the  tuhjeol  of  xcriouii  conaldetnllon  by  tho 
I  Board.  With  tho  objoot  of  avoiding  the  inconvoulonon  to  llie 
L  pobUo  ioMDVablo  (rovi  froi|uont  opening  of  tbo  same  atreeta,  it 
I  was  decMod  to  Lky,  at  one  opemtion,  ■•way»"  ■uffiolont  for  iiB- 
■     «MdlaU  requlreiiMntM,  together  with  a  numbor  ot  spare  tubes  to 


recent  legMatlen,  eleetrfcal  supply  oompaeleeareaathorlsod,  irab- 
)ent  to  oortaia  canw)n(<.  to  leajM  for  tol^ihonlo  purpoao*  any  apare 
tuboa  thoy  may  hat*.  One  hundred  and  eignty. four  arc  Htreet 
lamps  were  In  use  on  June  30.  The  greatw  number  of  lamp*  con- 
tracted for  will  be  In  operation  by  about  the  tniddlo  of  S«pt«<niber. 
The  Itnal  date  tor  comuletion  specified  in  the  oonlrsota  is  tho 
Sth  November,  1893.     The  demand  rantinnee   to  be  exceedingly 

EmI.  On  June  30  aigned  aii|>1t«ationH  hod  been  received  for 
0Z8  Umpa,  moally  from  the  umit«l  aroa  in  which  current  waa 
then avBilaolo.  Of  Ihia  number  ll.SOOwom  conoootoil  op.  The 
Utroctora  haio  endcavoun<d  to  make  their  capital  outlay  oam 
revenae  at  tbe  oartisst  pontlble  moment,  having  regaid  to  the 
proper  sxeoutloa  ot  tli*  work  and  the  piorision  of  Msqnato  reeerre 
power.  The  result  is  that  a  oonsiderable  income  is  already 
aootning.  Public  and  private  lamp*  installed  at  30th  June  wore 
mtiinatcd  to  be  earning  at  the  rale  of  <1 4,600  per  annnm.  a  figiape 
which  IB  dally  Incroaring.  From  calenUtjoDa  Msed  on  the  laoiM 
alrokdy  connected  to  the  Corapany'a  matns,  it  oppeara  that  tM 
conaumi>tloD  of  curront  )>or  lamp  maialtod  in  City  offlRea,  shops, 
etc,  will  bo  iTiuch  greator  tlian  was  antiolpatod.  There  I*  every 
Indioatioii  that  the  poslUon  of  the  Company  Is  exoeptionally 
favourable.  Messrs.  W.  H.  Pannell  and  Co,  retire,  and,  being 
eligible,  offer  ihcmaelvea  for  re-election, 

l>r.                 C*riT.u.  Accon.1T.  Jt'Jiit  30.  189Z. 
Share  capital  authorlMd ;  £        ■.  d. 

ie400,000  in  40,000  ordinal?  tliUM  e(  £10  each. 
and  £400,000  In  40.000  preforonoe  aharee  o1 
ilOench »OO,OO0    0    0 


Share  capital  iaaued : 

36,410  ordtnarr  shares  of  £10  oach  864,100    0    0 

Less  calls  In  anvar  I,M4    0    0 


K2.5a»    0    » 


C3IBJBM    0    0 

Nolo. — Under  existing  oontinete  relating  to  the  equipment  of 

the  station*  and  other  works  thorn  arc  further  tontingont  liablli- 

tia>,  which  booome  dae  only  aftor  delivery  and  linol  toating  of  the 

plant. 

Ct.  £        a.   d. 
Amount  paid  to  the  Pioneer  Company  under  the 
i^recinent  ot  13th  July,  181)1,  tor  works  exe- 
cuted, and  other  matters 9«,00U    U    0 

Lesemoney  unexiwnded  and  returned  .,      24,G0D  14  11 


Further  expenditure : 
Land  and  building*,  including  law  charges  In- 

cidontal  to  ac<|al*ltion  ., 

riant ;    Bollora,   pumping,   foed'heatlng  appli- 

aone*,  engines,  ar«  dynamos,  altemaion,  ex- 

oitei^  tt»n«lor«nars,  awnseuries,  etc, 

Maine  (inoludiiig  coat  of  laying  and  cepaving) 

lamppcBlA,  lanlornsand  lamp*,  etc 

Meters  and  elecbrioal  inatnunetits 

Tooband  implementa , 

OfSoo  furniture 

Romunoratlon  of  chief  Manser  and  professionnt 

charges 

C'ant   of   obtaining   the  four   provitrional  ordera 

under  agreements  with  the  oontrootora  

Expensee  of  trinle,  running  and  maintenance  of 

lighting  at  central  slAtlona 

I>inN:tora'  remunotntlon 

SoUrice.  rent,  mtea,  ioeuninco,  legal  and  general 

cxponwv 


Wl,.100    S  1 

37,aBS  1-2  5 

Vli.im  11  B 

141,072    Z  S 

i,fii5  18  a 

1.414    B  3 

891  16  a 

6,000    0 

6,.V>0    0  0 

4..13S  16  5 

1,IX»    0  0 

5,320  11  6 


C-t34.B.M    :{    2 
Lew—Nite    of    current.    C!,008.    8a. ;    meter 
i«ntaU.  £4'i.  14m.  5d  i  truniifer  feea,  £44.  ISe.; 
dividt<nd«on  •wuuriliea   £15.  ft.  Sd 2,800  14     I 


Net  amount  of  eJipondlturo  carried  to  babuioe- 

»he«t .,  £383,732    9    1 

Italance    9,833  1(1  11 


£Slt2,SHD    0    0 

Dr.                      BALAKCK-^iriurr.  JrsE  30,  1392.  £       *.   d. 

C«pltAl  account,  [ccniiit*  a*  per  statomont    ,. 368,586    0    (I 

Sundry  trodeamnn  and  others  doe  on  construction 
of  plant,  machinery,  fuel,  atoree,  et«.|  to  30tb 

June.  1898  2a,:m  10  10 

Sandry  ereditoreonopenaocounta 4,.'t44  18  10 


£390,Ii39 
Cr.  £ 

Capital  account,  oi|>endlturo  a*  per  etatemenb 3S8,758 

Sundry  debioia  for  r«nt,  etc 83* 

Sundry  tlebtora  for  current  suppliud    8.00!} 


(lenorol  *toroaon  h&nd 

Sundry  dejioslts  under  provirional  ord«*«,  eto. 

Expenses  of  subsequent  isaue*  of  ordinary  capital 
£2,005.  lis.  4d.,  foM  premium  received  on  0,258 
sharoi  £1,564.  lOs. .,. 

Cosh  at  banken. , „„„. 


4.3.12 

7.001 


440  18 
S3, 1  IS  14 


£3MkV£)    "«  '« 


I 
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BUSINESS  NOTES. 


WaaMr*  ■■*  "■"*""  T>UKr«|ifc  C«m»>BT.— Tlio  roodfiu 
tor  lb*  wMk  cmM  AngoM.  IB  *«ra  Ci,i)na. 

ACMtt  AppMMM*.— Mr.  LoolnM  A.  BdwMdl^  of  U,  Lmmmm 
PoaitUMybae,  C^bbow  tUwtt,  B.C..  ^  beea  appolalad  nie 
CaadoM  •f;«at  (or  T.  L.  H«nnii«  mkI  0».,  Uaited.  ilietriwl 

ensinccni,  of  BinnlB)[h>m. 

LndgKto-UlL  — Th*  mart  roeeat  addhion  to  iMr  ard«n  (or 
Um  rtMlrw  Heht  rttoeiml  bir  Mosn.  E<*ani,  ScsB-ait.  Pftlmor, 
■nd  Ob,  I*  ■  far)^  inft«]Utioo  Um  haT«  conuncBMd  >t  No|«'a 
EUoUDtfiit  Ajivaey,  IS.  LudKBU-faUl,  E.C. 

■iMtrMtjr  Siw»1t  C»r»— Mao.  UmIM4.— Tfci*  Compkny  bM 
(l««lar«l  mn  iaUrim  di*fd«ad  (or  Um  baU-rwr  ondoci  Jom  30. 
tt<»2.  K  tiMnUor  Spar  oani.  per  aananan  Uie«rdinuy  Atn 
eapiMl   at   Ui*   Company.   afiM-    |«yHwM  o(    lil   iaureat   on 


€Ur  •a'  Snttk  t—Joa  ITilfi  rwtiai  Tlii  raoolpt*  (or 
lit*  VMk  MdJoc  AogMt  91  w«r«  r;St,  aninat  £7M  (or  Uia  aaiiM 
pvrfcKl  «(  Um  jraar,  or  a  daOTMM  of  £4.  Tlia  total  racalpU  (or  Um 
haU-]r«ar  hava  baao  C8, 148,  againM  £S,W»  (or  Um  eorrMpoiKlliw 
parktdol  rWl-an  tnereataolUVS. 

Itawaaaila.— Uoaara.  EmoH  ScotI  uid  Moaatain.  Umitad, 
Cleaa  Works,  Ke««BMl«-oa-Tvn«.  <uv  oitreoialj  ban  in  bMb 
UMir  alactrioal  >ad  cnfrlnccTUiK  depannMnla.  In  the  (omMr 
department  th«y  bavejaat  lacurad  tbo  contract  (or  %hm  \lf[hiiiiit 
of  Um  C»«pcnulT«  WbohaaU  Sodety'n  piwatoat  in  Waurloo- 
Rtrect  and  Thoratoa^Uaat.  NaawatUa-npea-TjiM-  Tbi*  faiatalla- 
lioa  i»  portiapa  tha  UivaM  ariven  hf  gae  eai^es  in  tJie  kinsdani, 
tlM  plant  oooitUiair  of  ihiiM '^b.p.  tKiiiiinril  eu  cnxi'^oi  lu  i^ie 
SA  aSnMte  hotae-uowcr  OBck,  three  "Tyne  moiikhihI  wound 
dynaaoa  U>  mn  400  Iftc.p  l&mpa  ouh,  and  abont  SUO  IScp. 
tate|w  bad  throagbout  the  promiaoa.  In  oddilioo  lo  this  the  firtn 
hare  Um  ooatraot  (or  URbtiOfF  cIm  AaUnrtoo  Calliory  throneiMOt, 
aad  an  aUo  ligtili^  Ummm.  Chadwlek  BrM.'  mill  in  Raaiia.  Tbej 
hare  laore  raeentif  Mcarad  Ibe  oonlract  (or  an  elactric  pumiiiiw 
plant  tor  tha  Kowton  Coltlary  Company :  tliU  plant  i«  to  I>a  eajiable 
ot  dditoiinjt  a  Eoakimam  of  about  'XO  i^Uon*  of  watar  par 
■ilnnUL  In  Um  Mwinecnn);  dapaitmral .  tbiey  ate  extreaiely  bntry 
wlUi  iheir  epaHalltta*  in  oonnectioo  wiih  naxtliarjr  mactineB  for 
wBrahlpa.  The*  have ia  Um  baad  (or  the  Admirattvatai  doptes 
pump*  o(  the  WecUiinftton  Wpa,  whb  ejrtindara  fl  bjr  6  b}r  • ; 
Ibay  bare  ate  in  hand  an  onUr  (rem  tbe  [adia  Ottec  (or  Uialr 
Admiralty  type  of  jwinp,  and  ara  bulldln|(  a  oonaidtrablo  nnaiber 
at  tbi*  type  o)  pomn  alao  (or  vaifoiu  aontractor*  doinc  Admiralty 
work.  Tloy  are  affo  bnaily  esgaced  viUi  electric  una,  havln||> 
roMDily  received  orders  (or  a  couiaantile  aamber. 
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14674. 
USTft. 
14700. 

14710. 

1479X 
1473(1 

t4TW 
H7BB. 

i4na. 

I4(NM. 
14813. 


PROVISIONAL  PATENTS.  1892. 

Avnir*T  IBb 
rMpraraiaewia    la    alaatrte    talavkaale    traaaatttlac 

apvarataa.     Aloiandnr    Mntr,   7<i,    Markctnlroci.  Man 

ctieatar. 
Imprarateata     in      oommataiarlaaa      dlract    enrr«Bl 

dfBa»»«tactrUi     ma«hln«a.       .\rt)i'ji     ('ulhl>cr(,     Ko«ic- 

bontoo,  CaMic  lltll.  MaidciiHna^l. 
A   aatbad   or  making  ana   aalu    WaoeMlo   baUu,   la 

■■■llanlro  cbomlcsUy  and  ll7dr»«laotrlcaUy  anUI  the 

knitll    of    tiM     paeplo.       JaiBCw      llaralv     Miiirt>>in,     H. 

()aality.O0UFt,  l  tinnriiry-Iiiix.-,  l»nilua. 
UtpravanMBta   tn    aa«  routing    t«  alaeirMal    atorasa 

baltarlaa.      Thoma*  Floyd,  II,  Vuraival-atroM,  Hatbnni, 

I>»idan_ 

iMprarameBta  la  a»d    ralaUac  ta  alaeurloal  ateraga 

aaltlii,      AKred  Jainw  .larman,   11,   Pumlv)>l-i>tn>ol, 

Holbom,  London. 
ZHpravaMenta  ralaUac   ta  alaotrla  are   lampa     Cart 

Coerper,     4.V     Sou  tbaiBiiloo- build  in({>,     Oianoerjr.lane. 

London.    (ComploM  *fMelflaatloa.| 

.\i*<.uirr  IS. 

tmprevenaata  la  braahaa  tmr  dynamaa.  William 
iliilii[Hi  Tbompaon,  B,  Lordatract.  LucrpooL  tHoward 
Hanrr  Cherry,  Sewaid  Iterui  VounKlova,  Loaia  Houac, 
and  William  Cluuidler  Raymond,  Unitad  Statca.  iCom 
pleta  ■porlflr'Atlun. ) 

Improrad    alaotrloal  Bwlt«)L     Arthur  tleory  Veaey,  70, 
CiinDtoiy  laoo,  Laedon. 

tepraroBiaaM   IB  ileatrla  are  laaapa.     Iloary    Robert 


Low,  41.  BoaoonaAeld-roAd,  Twickooliam- 
taptavacBaata     la    moiera    lor    BJtar>a)tn«    oarraata 

Henry  Robert  Low.  41,  Kouniialictil  road,  Twickcnham- 
iBtiraveoMaia   ta   elaabrla    battery    ptatMa      Edwatii 

I'roiton    L'ther,   U.    8oulhaRi|>(on  biiililmipt.    Chancery' 

lane,  LcmhIoo.      iComlilele  apociboalKni  ) 

14)114.  tnproreNMMa  la  eiaraca  batteelaa.  I'VlwanI  I'rerton 
U*lMr.4A,8oaUiam|iton  bulhlinKa,Cban(<(ry.lane,  Unaikin. 
(0Ma|4et«  apedSoaiuni  ] 

14415.  iMpraveMaMa  la  ataraaa  baiMrlaa.     BdwanI   I'raiUui 

Uaher.  411, 8oalhBBip(on<buiMla(>,ilw»oer]r'la»ei  London. 
I  i  'oaiplut*  epocUoatton. ) 


14Mie.  Impravemeaia  la  eleoBla  battary  plataa,  Bdwanl 
I'rwtoii  UtJicT,  4o.  Soalitaaatitou-l>uildiii4(«.  ChanoBr)-- 
lane.  London.     {Conipletai|Mei£caUon.  ^ 

14011.  mprovomaata  la  anA  ralaUas  la  alaetrta  are  laava. 

Bu^  Wall,  W  8oo(han>pt«nb<iadlng«.  Cbaaoary-lana,  \ 
LoMon. 
14tt£i.  tmproremania  Ln  laoaBdeaoant  eleetrle  tanpa.     Henry  ' 

ILkclM  Uik«.  4.^,  doathaui[iton-biiiUlia);*,  Cbaacerf.laoe, 
Loodon.  |EuK«oa  UeOuai,  Unltad  Statoa.)  (ComphM 
•pedlScalion.) 

ArorvT  17. 
14850.  iMproroMenta  la  tatepbomia  aeaaeotleaa.      HanU  Lyoo 

T^o:ILH>[t  I.j^n.  r>!>,  (^haorcr^'-lnic,  London. 
14886    Improranenta  la  <iat>oiil  iwltebea,  aad   eaaaa  far  ean- 
taiatBK  aod  prataaClac  tbe  aama.    Auruatua  V^'ritfbi,J 
4&,     Soutbampton-baUdioffa,     Chancery -bne,     JjOOOob.] 
(Complete  •pactfleaUan.) 

Ar.,ciT  18. 

149;^.  A  aew  ar  tmprorad  aeo  aparklas  awiUb.  rrancial 
Haattnga  MoJburxt,  Norfolk  Hoqm,  Norfolk -atrae(«f 
StrsAd.  London.     |Cain|4i)lcitieciSoatk)n.) 

14M7.  ImpraveaMnta  tn  the  ptataa  ar  eleawedaa  af  alaotrla 
ataraaa  batlerlea  Alfrv<l  Jamee  Jamaii,  11,  Faiuival- 
alre(4,  Holboro,  Londuo.  J 

Ai-<ir«r  I9l  ' 

14974.  bapraraoMata    In    elaecrta    aieaaanBt    laatrmataata. 

Waltar  Tliooiaji  I^ooldco  ai>d  Sydney  Escribed.  VVoodlicld 
^Vi'ik'.  Harrow- 1 iHtd,  Ijmdon. 
IMNK.'.  Improvcncnia  la  tatepbooy  or  aiaana  far  traaamlttlB« 
lalophoolc    aixnala    tbTongh   Ions  aiotanaaa.      Jtwe|>h 

Hin«V.  t>,    liOt^l-'tFCdt,    I.i(C4)MKll. 

Aui.i-r  3' 
I503S.  [mpTorenaata  In  antooLalle  awltetaaa     John  Uall  Rider, 

NortlM'rii  Tulct^ngili  Wvrks  Halllax. 
IS03N.  Imprarameau   la    clooDleal    wtaMac    nMehaalBB    lor 

etaak  ■aramenia.     Adolpb  Edward  Yidal  oad  tiaeUM 

Herview,  B,  Warwkik.c«ari.<iray'*.inn,  Loodou. 
l.V>,%7.  Inprovemosla  in  eieetria  ara  taa«a.     Jamaa  Brockle. 

-2s,  Si)iii.S»r]i;>{i>ii'biiikUti|t*,  London. 
lAOW.  tmprevdnanta  la  portabl*  eloetrte  teeaadeaeoat  lampa 

and  la  battery  oalla  aad  AltlDiii  tbarcfor,  alao  partly 

appiioabiB    te    elaatrla    battarlaa    KCsarKtly.      tIo»ry 

Charlea   trorer,    3S,    Soath&mptun.liaildmipt,    Chaueary- 

laiM,  I^Midon. 
IMteil.  ImpraramaDta  la  aleotrlaal  oal  ante    far  klch-Maalaa 

enrresta.     l^hnrlex  Eiitnaivl   Webber  ami  ■■otii^r  llioiln 

Niabalb,  70,  Cban«oi7'lBiM.  London. 


SPECIFICATIONS  FUULL8I1UI>. 
1891. 
Claeorle  UMpa.     Swan.     (Fourth  edition.) 
Klectrtc  aalMy  lampe,     Brietul.     (Boooud  edition.) 
Kloatric  ewltobaa,     rnrdval. 
Elaetrte  avltahlManu.     ttawkioa  nad  Nawtoa. 
Blaetrtcal  paroel  eaohaase  aynCam.     Beaaet4. 


.■nil 
.■All, 

7-.'7N. 
imo. 

13I3.V 

IX2MI. 
14134. 

im::. 

l?J-.'7. 
l7T.'t. 

1809.1. 


Oarbaa    boldora    and     acreeaa     for 

Howanl 
Klaelrleat  eondulta.     .Munra 
Tbarmadynaailn  maahlaaa.     Watltinaoa. 
Eleetrla  glabe  tnllory.  ate.     Whilehaad, 
Klaoirloal   AttlaMO      ^"eJl   and    Wooilhouao  and 

ITuiK*].  Uiniloil. 
Ueetrle  oabloa     tlouuU 

KUetrle  luhtlas      0   J.  and  i..  J,  T.  4.  rattU. 
ElaetrtaaJ  bolta,  ata.     tf araoB. 


walAlni. 


ViyS'i,  PrlBiUirc  talonraplw-     UnvlUe. 
I',>l»l.  Baoino  iBilwaya      Milla.     (Jobi 


COMPANIES    STOCK  AND  SHAR£  LIST. 
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India  Knbbcr,  Ooita  Peraha  «  Til>ra(b  0*. 
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VatfaMul  Telephone    ,. « 

Ibetrk  Conemotiea .,•- 

VMtattaeter  HeetrW ,,. ,...-.. 
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NOTES. 


TftBUtML — Tbe  exteneion  of  the  underground  mains 
bu  been  commenced.  . 

W.  H.  Preeos. — Our  contemporary,  the  Machinery 
Market,  contuna  a  portrait  and  biographical  sketch  of 
W.  H.  Preece,  F.B.B. 

Xastbonma. — In  Eastbourne,  in  spite  of  the  electric 
l^ht,  the  gaa  company's  business  compels  them  to  spend 
£10,000  for  extensions. 

Qlaagow. — The  Eeethettc  population  of  Glasgow  are 
exercising  their  minds  about  the  possible  disfigurement 
of  Kelvinside  by  a  central  station. 

■leotiic  Laaitoh  Company. — Tbe  Thames  Electric 
lAuneb  Company  has  been  taken  over  by  Mr.  Andrew 
Pears.     Mr.  Sargeant  remains  manager. 

Bradford. — Electrical  communication  is  now  used  for 
fire  alarm  work.  The  necessary  apparatus  has  been  installed 
1^  Hr.  0.  Firth,  electrical  engineer,  of  Bradford. 

Darby. — Tenders  for  electrical  plant  for  Derby  will  be 
reqnirad  soon.  Messrs.  Bramwell  and  Harris  are  the  engi- 
neer*, and  tenders  for  the  buildings  are  already  invited. 

naffBwood. — Complaints  of  the  power  of  the  in- 
cuuleecent  lamps  at  Kingswood  have  elicited  a  reply  from 
the  company  that  they  are  intending  to  put  in  fresh  lamps. 

Bndapeat. — The  Municipal  Authorities  of  Peat  have 
rigned  a  contract  with  the  local  gas  company  for  the 
general  introduction  of  the  electric  light  for  the  illumina- 
tion of  the  public  streets. 

TaontOB. — The  crusade  against  tbe  electric  light  is  still 
eontinued,  but  it  is  clear  from  whence  it  arises.  Mr.  J. 
8t«ndfut,  writing  to  a  local  paper,  says  "  the  gas  company 
having  proved  too  strong  for  them." 

Oalimtta  and  Madras  Telegraph. — The  length  of 
the  new  wire  which  the  Telegraph  Department  is  about  to 
erect  between  Calcutta  and  Madras,  through  Manmad  and 
Nagpore,  is  stated  to  be  19,000  miles. 

Qenoa. — We  learn  that  a  favourable  report  has  been 
received  by  tbe  Superior  Court  of  Genoa  from  the  State 
Bajiway  Gommissioa  to  grant  the  concession  for  an  electric 
tnmway  on  the  Sprague  system,  to  be  opened  by  the  3Ut 
of  December  next. 

Oonaerratlve  Clnh, — The  Conservative  club  in  St. 
Jamee'e-street,  which  is  being  redecorated,  is  to  be  wired 
for  some  400  electric  lights,  under  the  superintendence  of 
Mr.  A.  A.  C.  Swinton  as  consulting  engineer.  Tenders  for 
the  work  have  already  been  obtained. 

Bndn's  Condnit  Byetem. — On  Tuesday  last  an 
experimental  line  on  this  system  was  inspected  at  the  works 
of  the  Telegraph  Manufacturing  Company,  at  Helsby.  Our 
description  of  this  system  must  remain  over  for  another 
issue,  when  we  hope  to  illustrate  its  peculiarities. 

Kleotrolyala. — According  to  the  J/ntmal  at  the  Elec- 
trical Society,  M.  A.  Chasay  proposes  to  substitute  the 
following  for  the  law  as  enunciated  by  Faraday,  Bccqitenp, 
uid  Wiedemann  :  "  When  any  substance  whatever  is  elec- 
trolysed there  is  always  liberate<l  an  equivalent  of  hydro- 
gen, or  the  corresponding  quantity  of  the  electro-positive 
radicle. 

Hallway  Carriage  UshUng. — The  new  Royal 
■alooD  carriage  for  use  on  the  Belgian  railway  has  been 
fitted  by  the  State  railway  engineer  very  completely  with 
electric  light.  Julien  accumulators  are  jused,  giving  light 
for  10  faoata.  The  recharging  is  effected  at  either  of  the 
stations  which  have  electric  plant.  This  carriage  is  the  first 
to  be  lighted  electrically  in  Belgium. 


Colon. — We  understand  that  tbe  lighting  of  the  town 
of  Colon  (in  Cuba)  has  been  given  to  M.  J.  Vallice,  of 
Matanzas.  The  installation  will  be  on  the  three-wire 
system,  the  mains  being  of  naked  wire  carried  over- 
head. It  will  comprise  1,200  incandescent  lamps  of  16  c.p., 
and  20  arc  lamps  lighted  by  two  Desrozier's  machines,  and 
is  to  be  carried  out  next  November. 

Xleotrio  Bath. — A  new  idea  is  described  as  a  bath  of 
electric  light,  the  head  being  placed  in  a  chamber  full  of 
incandescent  lamps.  The  effect  is  said  to  be  salutary  and 
pleasant,  The  men  in  a  testing-room  get  plenty  of  this 
kind  of  bath.  Still,  a  company  might  earn  sixpences  for 
electric  baths  as  well  as  for  letting  in  the  public  to  see  the 
machinery,  which  itself  might  more  often  be  done. 

Telford  Medals. — The  Council  of  the  Institution  of 
Civil  Engineers  have  awarded  a  Telford  medal  and  a  Telford 
premium  to  Alexander  Felham  Trotter,  B.A.,  A.M.I.C.E., 
for  his  paper  on  "  The  Distribution  and  Measurement  of 
Illumination " ;  a  Telford  premium  to  Charles  Freller 
Sbiebner,  Fh.D.,  A.M.I.C.E..  for  his  paper  on  "The 
Florence  and  Fiesole  Electric  Railway  "  ;  a  Miller  prize  to 
Charles  Henry  Wordingham,  A.K.C.,  Stud.LC.K,  for  his 
paper  on  "  Meters  for  Recording  the  Consumption  of  Elec- 
trical Energy." 

MarseUles. — An  electric  tramway  has  recently  been 
established  at  Marseilles  to  serve  the  outskirts  of  the  town 
in  the  direction  of  tbe  Aiz  route.  The  line  commences  at 
the  Cannebiere,  ascends  the  Rue  d'Aix,  which  has  a  gradient 
of  C  to  7  per  cent.,  and  proceeds  as  far  as  Saint  Louis. 
Here  is  situated  the  terminus  of  the  octroi  depfit,  and 
various  important  refineries  and  blast  furnaces.  The  total 
length  of  the  tramway,  which  consists  of  a  double  line 
nearly  the  whole  of  the  distance  traversed,  is  three  and 
three  quarter  miles. 

Dundee. — The  Finance  Committee  of  tbe  Dundee  Gas 
Commissioners  have  fixed  the  price  of  the  electric  light 
which  is  being  introduced  into  the  city  at  5d.  per  unit, 
being  Id.  less  than  is  authorised  by  the  Electric  Lighting 
Order,  and  Id.  leas  than  the  price  charged  at  first  else- 
where. It  was  stated  that  the  Secretary  for  Scotland  had 
approved  of  the  proposed  borrowing  for  electric  lighting 
purposes,  the  sinking  fund  being  fixed  to  extend  over 
60  years.  It  is  expected  tbe  works  will  be  completed  and 
the  light  supplied  by  November. 

Alternating  Current  Motor. — Mr,  Shippey  brought 
in  for  our  inspection  this  week  one  of  tbe  new  alternating 
current  motors  which  he  is  putting  on  the  market,  under 
the  name  of  the  "  Pioneer."  It  it  a  small  and  neat  motor, 
with  two-pole  single  magnet  wound  with  one  coil.  The 
peculiarity  is  in  the  armature,  which  is  double  wound  with 
heavy  and  thin  wires.  It  has  a  commutator  like  an  ordi- 
nary motor  and  is  self-starting.  The  one  we  were  shown 
was  fitted  to  a  ventilating  fan,  and  the  motor,  which  is 
about  I  h.p.,  should  prove  vary  useful  for  this  purpose. 

Commauloatlon  with  Ughthooses. — The  Royal 
Commission  appointed  to  enquire  into  the  subject  of  elec- 
trical coast  communication  arrived  at  Plymouth  in  the 
"  Enchantress  "  from  the  Scilly  Isles,  and,  after  Uking  the 
evidence  of  local  witnesses,  left  for  the  Start,  Portland, 
and  Portsmouth.  In  their  present  course  they  have 
inspected  roost  of  tbe  lighthouses  and  lightships  between 
Liverpool  and  Plymouth,  and  along  the  east  coast  of 
Ireland.  Next  week  they  proceed  to  the  Goodwins,  and 
after  visiting  also  the  Thames  group  of  lights,  wilt  voyage 
north  to  Edinburgh. 

Ctty  Transformer  Substations. — Tbe  Consistory 
Court  of  London  was  applied  to  on  Monday  to  grant  a 


bcnhy  to  MtboriM  the  constmction  by  tbe  City  of  Iiondon 
Bectrie  Ugfatiitf  CompiRy  of  a  tranafomiinx  cbambcr  in 
tfae  chunbjud  of  Rt.  XkholM  Cole  Abbey.  The  Chan- 
ctllar  of  Lofldon  rc»ervwl  judtiraKnt  A  rimilar  coaree 
WH  t*keu  in  tbe  cue  of  tfao  applioition  Hm.  wu  m&ile  tor 
a  faculty  to  aatliortte  the  conMraotion  of  a  traasforming 
chamber  in  the  ctiurchyanj  of  St.  Benet  Ftnck,  Royal 
&cchan);««T«nae.  It  is  expected,  howerar,  that  no  dllB- 
ealty  wil!  be  nitecl. 

I>«RT' — On  Tneeday  nicht  aome  tlioanindi  of  tbe 
«Itinnt  of  Deny  anembled  in  tbe  Dtataood  and  adjotninj; 
UuMTOOichUret  to  witnou  a  trial  of  tbe  electric  light,  for  the 
pnrpoee  of  tti«et  li|{hting,  undtr  the  autpicee  of  the  Cor- 
porstjoo.  The  tnal  vu  a  icreat  lUcceBs,  and  there  haa 
nrely  been  a  b«t(or  aid  atewlter  dwpUy.  Mr.  Blake  u 
tbfl  utinjr  electrical  enjdnMr.  It  in  well  known  that  many 
pkeea  In  IrafauMi  are  looking  forwanl  to  baring  tbe  electric 
light,  and  at  the  forthcoming  meeting  of  munid|)al  en^i- 
mert  to  be  held  in  Belfast  no  dotibt  op{)ortuoity  will  be 
taken  to  examine  into  the  queation. 

ItallAa  QoTorDmoDt  Decree. — A  decree  ui>on  tbe 
di&tribulioii  of  ulcclricu!  ctirr^'y  h»s  just  boon  iunod  by  the 
lUlian  Minister  of  Poeta  and  Telegraphs.  AH  imtructtoni 
open  the  innlation  of  wires,  tnnaformera,  6tting^  and  to 
on  are  set  forth.  No  hightomion  wjrea  are  allowed 
orerhead  in  towna.  All  continuous  correoU  aliove  30O  volu, 
and  alteniating  current*  above  150  volts,  arc  considered 
**  Ugh  tension  < "  The  decree  aeems  to  be  a  kiml  of  Italian 
Board  of  Trade  act  We  hop9  it  will  not  tend  to  discourage 
Ikt  extension  of  electrical  ei^erpriae  in  luly,  where  up  to 
the  preaent  great  progress  has  been  made  iii  the  electrioil 
udnatry. 

A  Tfnely  Remfnder. — Those  in  charge  of  tbe 
■arhbaij  ti  centnl  statiotu  ahoold  remember  that  it  ts 
frielua  and  not  work  that  wean  out  a  machine.  It  is, 
tbentore,  the  object  of  erery  good  mechanic  to  lessen  the 
frictioo  of  erery  bearing  surface,  either  by  atrict  attention 
to  the  dianwter  of  the  hearing  •turfacea  ibemselres,  or  by 
tbaap|dieation  of  carefully  selected  lubricators,  Lubricatora 
areoaed  freely,  too  freely  sometimes,  on  almoel  all  machinery, 
hot  it  ii  ikA  always  that  tbe  operators  nnderatand  tbe 
aatnre  of  the  lubricant  that  they  em[>loy,  and  consequently 
it  often  happeoa  that  they  make  anything  but  a  wise 
•election. 

TrRfklgaihaqnare  Theatre.— This  new  theatre, 
which  Ii4x  beta  leased  by  Mi'.  Levenston,  was  thrown  open 
on  Wedneaday  night  to  the  inspection  of  a  large  number  of 
invit4)d  guecto.  It  is  sitiutod  in  St.  Martin's-lane,  and  may 
be  deacribed  as  of  medium  sice,  aiiproximately  to  the 
Prince  of  Wales's.  Mr.  Emdea,  from  whose  designs  it  has 
been  hnilt,  baa  provided  for  some  1,300  speeUtore.  In  the 
matter  of  nphoUtery  an  innovatioti  has  been  aoeoeesfully 
attempted.  The  prevailing  hue  of  the  interior  is  amber, 
which  bu  a  beautifully  soft  and  delicate  effect.  The 
theatre  u  lighted  )>y  clectrKily,  and  the  drop  curtain 
re|>r«senU  a  view  of  the  Thames  EmtMukmont. 

Croydon. — Tbe  ebairman  of  the  Croydon  Gas  Company 
when  questioned  at  tbe  half-yearly  meeting  on  tbe  jtrospecU 
of  competition  by  electricity,  expressed  tbe  oi>inioii  tiiat 
there  were  very  few  shareholders  in  gas  companies  who 
woukl  renlnre  to  spoeolate  in  electric  lighting  thsros  in 
Croydon  for  a  few  years  to  come,  at  any  rate,  lie  ventumd 
bo  think  that  ao  loiu(  as  they  could  sell  gas  at  3s.  lOd.  a 
thouBod,  tbe  use  of  the  electric  light  would  be  very 
limited  in  Croydon.  As  soon  aa  they  felt  they  could  do  so 
wtth  coolMenoe,  the  directors  woold  lower  the  price  of  gaa 
atill  more,  and  be  able  to  coim  with  electricity  in  Croydon 
vna  bolter  than  at  proaeot. 


Reading.— Tbe  Rea<liog  Gas  Company,  confronted  by 
tbe  electric  liubt,  a«  promoted  both  by  a  company  and  the 
Corporation,  has  dodded  on  a  Fabian  policy.  "Your 
directors,"  said  the  half-yearly  r^>on,  "  have  observed  that 
a  comfiany  ulled  tbe  'Reading  l^lectric  Supply  Com- 
pany, I.imit«d,'  and  the  Corporation  of  ReMfing  have  each 
taken  preliminary  stepe  for  obtaining  power  by  means 
of  a  provisional  ordei  ol  the  Board  of  Trade  for  the  purpoee 
of  supplying  electricity  for  both  public  and  [irivate  lighting. 
When  tbe  plans  of  the  above  two  bodies  are  more  matured, 
your  directors  will  be  prepared  to  take  such  st«|>s  as  they 
may  deem  neoossary  for  protecting  the  interests  of  the 
sharehotden  of  the  ooapany." 

Hill  LishtiDK  in  India.— The  Iniian  Ettgumr  sUtea 
that  Mtesrs.  N.  N.  W^dia  and  Sons,  engineers,  have  fitted 
uji  at  the  Sir  Dinsfaaw  Petit  Mill,  at  Tardeo,  an  installation 
of  electric  light,  and  nearly  completed  the  plant  lor  the 
ttsnsmiasion  of  power  by  electric  means.  This  innovation 
is  also  put  up  by  the  City  of  Bombay  Mill*,  at  Chir.ch- 
poogly.  It  is  the  intention  of  the  agents  of  both  mills  U> 
work  from  seven  o'clock  tn  the  evening  to  three  i>r  four  the 
next  morning  by  a  second  relay  of  hands.  The  [iresent  spurt 
>;ivei)tothetwist market  is  due  to  a  lai^deiBand  from  China, 
which  hia  spruag  up  quite  unexpectedly.  Atmoei  all  tbe 
mills  have  sold  their  production  in  advance  up  to  the  end 
of  the  year,  and  it  is  probably  to  meet  euch  extra  demaad 
that  electric  lighU  are  to  be  fitted  up  in  the  mills  (o  work 
thorn  ,it.  ni^lit, 

Rotberbam.  —  A  correspondent  of  the  Rotherbam 
paper  strenuously  objects  to  the  extension  of  the  gas  works, 
its  tbo  nuisance  from  them  is  already  almost  unbe-nble. 
Ue  wanU  to  know  why  eloctriciiy  cannot  be  introduced, 
not  only  for  lighting,  but  to  supply  electricity  to  give  motive 
(lower  for  many  small  manufttctures,  such  as  stocking 
weaving,  printing,  dnring  sewing  and  sausage  mMhines, 
and  mAoy  others.  For  lighting  |Mirpoees  in  the  day  time, 
only  half -prioe,  or  lhiae]Mnce  per  unit  might  he  charged,  aa  at 
St.  Pancras  He  adds :  "  If  our  Corporation  do  not  intnKluee 
the  electric  light,  it  ii  almost  certain  that  in  a  year  or  two 
eomo  other  com|Mny  will  obtain  |>owera  to  do  so."  He 
wishes  they  would,  for  "  the  advantage  to  tbe  public  health 
over  our  present  barbarous  eyiteai  ol  burning  gas  in  confined 
rooms  will  be  incalculable," 

Boiler  Xoonom;.— As  it  well  known  anonpt  ingl- 
neere,  tbe  bi>tIor  i>>  the  least  satisfactory  part  of  a  ateen 
plant.  Engines  snd  dynamos  can  be  made  to  give  a  oom- 
bined  elHciency  of  »'t  or  more  [ler  cent,  from  ingoing  steam 
to  outgoing  watts.  The  boiler  is  the  point  where  the 
greatest  loia  of  coal  energy  takes  pUce  (after  the  always 
present  loss  of  heat  in  aetttal  steam  conversion,  of  course), 
an<l  the  attention  of  engineers  lus  been  direeted  to  this 
question  with  a  view  of  preventing  eone  of  these  added 
losses.  Amongst  these  attempU  at  progress  we  see  eune 
lisve  been  directed  to  the  prevention  of  corrosion  and 
incrostation  by  the  direct  mesne  of  enamelling  the  whole 
interior  of  the  boiler.  lb  is  stated  that  firms  in  Glasgow 
liave  foond  this  proeesa  extremely  soeoeesful,  and  that 
further  teals  will  be  msde  and  the  results  published. 

Batli, — Tbe  first  of  tbe  fortnightly  reports  from  Mr, 
Oatehouso  to  tbe  Bsth  Surveying  Committee,  aa  to  the 
electric  light,  was  submitbed  at  the  last  meeting.  It  stated 
that  there  were  84  lamps  burning  7|  hourt  a  day.  Eight 
bad  been  out  for  periods  varying  from  SO  minutes  to  thnsa 
houiv.  Six  of  these  were  out  on  the  same  night,  and  tbe 
regulation  and  cleaning  o(  the  lanpe  had  heeo  badly /lone 
in  each  case.  Other  paitieuhn  u  to  pcMsnrs^  current, 
avenge  eiwrm-,  res)stalw^  etc,  ware  given,  and  Mr. 
Stnrges  aaid  it  was  not  neoossary  bo  report  this.  It  would 
not  bo  understood.  TheChatraen:  Uelxvw  <  Mr.  Ricketta 
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thought  the  inspector  should  give  all  the  information, 
Mr.  Morris  also  thought  the  entries  should  be  retained, 
hut  it  wae  of  no  great  service  to  lead  them.  The 
committee  took  this  viev  of  the  subject.  The  report  was 
passed. 

Water    Power    and    Eleotrloity, — Arrangements 

have  just  been  completed  for  lighting  Overtown,  the 
baronial  residence  of  Mr.  J.  Cami>b6ll  White,  amidst  the 
bills  overlooking  the  Clyde,  by  electricity  generated  by  the 
-water  power  which  is  so  abundant  in  this  part.  The 
installation,  according  bo  the  technical  description  in 
Engineering,  K  for  300  lif^hta  of  16  c. p.  It  is  computed 
tbatthe  system,  as  compared  with  the  gas,  which  it  auper- 
aedea,  will  in  three  or  four  years  hare  paid  for  itself.  The 
waters  from  the  neighbouring  bills  are  gathered  into  a 
ncervoir  of  700,000  gallons  capacity,  and  into  it  there  is  said 
to  he  a  continuous  supply.  From  this  point  a  I2in,  caat- 
iron  pipe  is  laid  a  distance  of  640  yards  to  a  turbine  and 
dynamo  house  at  the  foot  of  a  glen,  the  fall  being  170ft. 
There  are  two  turbines,  each  driving  a  separate  dynamo, 
u  that  the  plant  is  in  duplicate,  and  thus  there  is  littie 
likelihood  of  the  current  falling  at  any  time. 

Sbip  XdghtiiiB. — A  new  steamboat,  the  "Grange,' 
hnilt  by  Messrs.  Wigham,  Richardson,  and  Co.,  of  New- 
eastle-on-Tyue,  for  the  Carron  Company's  service  between 
London  and  Grangemouth,  in  the  Edinburgh  and  Glasgow 
trade,  made  her  official  voyage  on  Tuesday  from  Tilbury 
ont  to  sea  and  back  to  the  company's  wharf  near  the 
Tower.  The  party  on  board  included  Mr,  McLaren, 
director,  acting  for  Sir  John  Brodie,  chairman  of  the 
company;  Sir  E.  J.  Reed,  M.P. ;  Mr.  Tweedy,  represents 
ing  the  constructors  of  the  ship  ;  Mr.  Cowan,  Mr.  Jurdine, 
Mr.  Koberteon,  a  number  of  guests,  several  of  the  older 
officers  of  the  comjtany,  acting  in  other  days,  and  Captain 
Francis  Caroe,  one  of  the  new  school  at  the  head  of 
passenger  steamers.  The  vessel  is  splendidly  engined,  is 
fumishod  throughout  in  modern  style,  and  electrically 
lighted.  The  "Grange"  is  380ft.  in  length,  36ft.  breadth, 
17ft.  depth,  of  I,5]T  gross  tonnage,  and  of  4,000  h.p. 

Oreat  Northern  and  City  Railway. — On  June 
28ch  last  the  Royal  Assent  was  given  to  a  Bill  for  the  con- 
itnicbion  of  a  new  underground  electric  railway  between 
Moorfrate-street  and  Finsbury  Park.  The  necessary  pre- 
liminary details  have  now  been  worked  out  by  the  engineers, 
Sir  Douglas  Fox,  Mr,  Francis  Fox,  and  Mr.  J.  H.  Great- 
head,  and  the  construction  of  the  lino  will  very  shortly  be 
commenced.  A  land  valuation  has  been  made  fay  Messrs. 
Vigors  and  Co,, and  they  estimate  the  cost  at  some  £100,000. 
The  whole  coat  of  construction  will  exceed  £1,200,000 ; 
this  sum,  however,  includes  everything  with  the  escoption 
of  plant.  The  first  directors  of  the  company,  which  is  to 
be  called  the  Great  Northern  and  City  Railway,  will  be 
Lords  Camoys  and  Lauderdale,  Messrs.  Roger  Richards, 
Daniel  BLiyley,  and  John  Hamlyn  Boner,  and  the  required 
and  authorised  capital  is  £1,.')00,000.  Tbo  terminus  will 
be  at  Moorgate-street,  and  stations  will  be  built  at  Esses- 
road,  Drayton-park,  and  the  rail  junction  with  the  Great 
Northern  Railway  at  Finsbury  Park. 

ZhlbUn, — The  correspondent  of  an  Irish  newspaper 
says,  with  reference  to  the  Dublin  lighting :  so  far  the 
electric  light  in  Dublin  is  a  decided  success.  Every  person 
you  meet  is  for  it.  All  the  leading  streets  are  lit  with  it. 
During  the  week  thousands  of  people  admired  it,  especially 
ID  CConnell'Street,  where  the  lamps  are  placed  at  each 
side  of  the  street,  and  so  brilliant  is  the  light  that  you 
could  pick  up  a  pin  off  the  flags  on  either  side.  The  gas- 
lights are  still  there,  but  they  look  only  as  yellow  specks 
beoeath  the  great  white  electric  lamps,  which  are  on  metal 


posts  not  quarter  as  high  as  the  wooden  poles  which  support 
the  electric  lights  in  your  city.     It  is  now  introduced  into 

several  hotels,  and  other  places  of  public  resort  in  Dublin. 
The  corporation  intend  to  light  not  only  the  large  streets 
with  this  light,  which  is  their  own,  but  every  one  of  the 
small  streets  as  well  with  smaller  lamps.  U  is  said  that 
the  shopkeepers  and  merchants  will  also  take  it  in  as  soon 
as  the  corporation  are  prepared  to  give  it  to  them— so  that 
in  course  of  time  it  is  believed  it  will  prove  a  large  source 
of  revenue  to  the  municipal  body. 

Electric  X>aaaohes. — The  following  details  are  given 
of  an  electric  launch  known  as  the  "  Electra,"  built  by  the 
Electric  Launch  and  Navi£;ation  Company  of  New  York, 
for  passenger  service  on  the  enclosed  waters  of  the  World's 
Columbian  Exposition,  She  was  built  at  Bay  Bridge,  and 
is  34ft,  long  over  all,  with  a  load  water-line  of  31ft.  6in., 
beam  GEt.,  and  draught  26in.  The  storage  batteries  of  the 
"  Electra  "  are  arranged  along  the  hull  the  whole  length  of 
the  craft,  with  seats  on  the  top  of  them.  The  batteries  are 
connected  in  parallel,  but  can,  by  means  of  a  switch,  be 
connected  in  series,  and  will,  when  so  connected,  give  a 
maximum  speed  of  12  miles  an  hour;  the  normal  speed, 
however,  is  7  miles  per  hour,  the  company  stating  that  they 
have  found  that  the  mileage  by  a  single  charge  varies  in- 
versely as  the  square  of  the  speed.  The  motor  of  the 
"Electra"  is  4  h.p.,  but  is  capable  of  developing  12  h.p. 
Its  normal  speed  is  600  revolutions,  and  its  armature  is 
coupled  direct  to  the  propeller  shaft,  which  is  constructed 
of  Tobin  bronze.  The  boat  is  fitted  with  electric  lights 
and  various  electrical  attachments,  including  a  signalling 
trumpet. 

Eleotrio  Liffhtin^  Plants. — A  very  neat  guide  to 
private  house  lighting  baa  been  issued  by  Messrs.  Drake 
and  Gorbam,  who  have  an  acknowledged  position  in  this 
class  of  work.  Their  book  "  Electric  Lighting  Plant  and 
Accessories"  contains  some  neat  ekeCches  of  a  small  steam 
plant  suitable  for  private  house  lighting,  A  semi-portable 
engine  is  shown  driving  a  dynamo  bj  belting  in  a  neatly 
arranged  engine-room,  with  tiled  floor  and  electrically 
lighted,  of  course,  with  regulating  switch  at  one  end. 
Alongside,  but  partitioned  off,  is  the  coal  bunker  and  an 
accumulator  room,  making  a  compact  installation,  A  plan 
of  this  engine-houae  is  also  shown,  so  that  a  householder 
sees  exactly  what  ho  is  going  to  get.  Another  view  shows 
a  gas  or  (letroleum  engine  plant  in  the  same  way.  The 
pamphlet  contains  full  particulars  of  wires,  Gttinga,  awitchea, 
and  so  forth  required,  and  a  number  of  well-cut  blocks 
show  the  diBerent  switches  and  switchboards  that  can  be 
used.  There  are  prices  of  all  these  things,  as  well  as 
instruments,  and  sample  estimates  for  50  and  100  light 
plants  make  a  complete  store  of  information  for  intending 
purcbaaers  of  installations. 

Feokforton  Castle, — An  important  electric  light  in- 
stallation is  being  carried  out  at  Peckforton  Castle, 
Cheshire,  the  seat  of  Lord  Tollemache,  by  Messrs.  Barclay 
and  Son,  electrical  engineers,  of  Regent-street,  under  the 
superintendence  of  their  engineer,  Mr.  Ardebut,  An 
engine-house  has  been  built  near  the  entrance  to  the 
grounds,  which  contains  a  40  h.p.  Robey  engine,  of  the 
locomotive  type,  which  serves  the  double  purpose  of 
working  a  sawmill  and  the  dynamo.  The  latter  is  one  of 
the  new  type  of  dynamos  on  the  Scott-Sisling  patent.  It 
charges  56  E.P.S.  accumulators,  The  whole  arrangement 
is  on  the  same  plan  as  the  "  model  country  house  installa- 
tion "  esbibited  by  the  firm  at  the  Crystal  Palace,  for  which 
they  obtained  a  ailver  medal.  From  the  engine-house 
a  cable,  900  yards  in  length,  conveys  the  current  to  the 
castle.  The  wiring  is  beiug  carried  out  on  the  concentric 
system,  which  requires  no  casing,  takes  up  a  very  small 
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■pace,  ii  very  noat  in  itpi)cantnco.  and  somewhat  cheaper 
thui  tho  usual  method.  We  hnc;  it  U  the  flrst  instance 
ol  a  large  prirate  initallation  of  this  kind  which  has  been 
flttod  throiigboul  on  the  concentric  sf«t«m. 

BrAdford.— The  Oaa  and  Electricity  Supply  Cominitt«o 
of  the  Bradford  Corporation  an  nisking  arTungcmenU  for 
Hm  axtflnaion  of  the  electricity  works.  The  enUr^ement 
eonitat*  prineiinlly  of  the  erection  of  two  aheds  on  ground 
already  eueloeed,  and  of  tho  laying  down  of  a  tteel  Ijtnca- 
thiro  boiler.  These  arranftemeuta  are  being  made  in  view 
of  the  increase  in  conaiimplion  that  njiturally  takes  place 
on  the  a[i[iroiich  of  winter.  Last  winter  there  wore  only 
throe  boilers  at  work,  and  the  resources  of  the  department 
were  Mver«Iy  taxed.  About  midsummer  a  fourth  boiler 
Was  Uid  down,  but  it  was  felt  that  a  6fth  wu  nttoded 
before  the  works  could  be  fuiity  tai<!  to  be  ready  for  an 
emcrgeucy.  How  long  this  jkuciculsr  addition  can  be  con- 
sidered as  Sparc  plant  it  is  hard  to  forotoU.  The  doman<l 
for  electric  li^hl  is  U^adily  growing,  an<l  very  shortly  the 
department  will  have  to  *upi>ly  700  lights  for  the  Victoria 
Hotel,  which  is  now  been  rvnovatod.  About  17  miles 
IsngtJi  of  cable  has  now  been  laid  down  in  the  Bradford 
■treeU.  This,  however,  only  represents  an  actual  distance 
eovered  of  about  four  milea.  though  the  busiest  part  of 
Bradford  is  now  well  supplied. 

llaMatoii*. — At  the  last  mooting  of  tho  Maidstone 
Local  Board  of  Mealtb,  the  following  report  was  [■ruenicl 
an  the  lighting  question:  "  Vour  committee  have  had  under 
COtisideration  the  question  of  prc]>aring  oetimalca  and  a 
scheme  for  the  electric  lighting  of  the  borough,  an«l  the 
Qiigageiuent  of  an  efficient  electrical  engineer  for  that  )iur- 
JMSO.  Two  engineers  have  attended  before  and  boon  inter- 
viewed at  length  by  your  committee.  Vour  committee 
now  recommend  that  Mr.  W.  U.  Uawuyne  be  engaged 
by  your  authority  to  prepare  the  necessary  plans,  esti- 
mates, and  sj>ccific.-itions,  and  carry  out  the  entire 
eeheme.  That  Mr.  Hawtayno  lie  required  to  reside  in 
Mafdstoiio  during  bis  engagemenL  That  he  be  pcnnanonlly 
engaged  to  manage  and  start  tho  lighting,  and  l>c  required 
to  act  as  residential  engineer  in  charge  of  the  works  for  a 
period  of  at  Icut  12  months  alter  completion.  That 
during  bis  engagement  Mr.  flawtayne  be  paid  a  saUry  of 
£300  jwr  annum."  The  adoption  of  the  report  was 
propoeed  by  Mr.  Barker  and  wcouded  by  Mr.  Cox,  but  in 
tlie  eooTM  of  the  dlaouasioii  which  followed,  the  majority 
of  the  mcmhen  wero  of  opinion  that  tho  matter  should  bo 
more  fully  discnsaed.  A  sp«oial  meeting  o(  tlie  whole  Board 
ba«  been  called. 

Charging  Aoonmnlfttor*  by  Ali«riiAte  Carranti, 
Wu  meiili(irii-tl  botuo  lew  weeka  tjco  the  news  which  until 
then  had  been  unknown  to  English  engineers,  that  the 
method  liad  been  foun<l  for  charging  secondary  batt«ries 
by  alternating  currents.  This  ilatemenl  was  received  with 
a  good  deal  of  incredulity,  as  was  only  natural,  and  yet  at 
the  lame  time  so  much  bas  been  ilono  with  alternating 
currenta  that  the  feeling  waa  proBetit,  why  not  this  any 
leas  than  the  other  discoveries  f  We  have  raceoUy  had 
this  news  confirmed  by  one  of  our  oorrespondenta  from 
Paris,  who  is  in  cloee  communication  with  MM.  Huton  and 
LebUnc,  who  are  the  experimenters  in  question,  and  wo 
are  aaeured  Hut  the  method  is  certainly  a  practical  auccesa, 
at  any  nUt  on  the  scale  on  which  it  has  been  adopt«d  in 
tbelr  srorka.  Tho  rectificatioii  of  the  current  is  carried  out 
by  special  apparatus  ol  the  nature  of  ooTide»s«ra,  which  we 
ho|ie  to  be  able  to  imbliak  before  very  long.  It  is  too 
•arly,  of  course,  to  be  led  to  believe  that  new  central 
stations  will  \m>  o)ieniteil  on  Hiis  |>n»ci|ile  (or  aome  time, 
but  if  the  (iracticil  dlflicultioa  are  overcome,  theni  ia  every 
reason  to  suppose  that  this  method  of  storing  the  energy 


of  tho  alternating  current  will  prove  as  useful  to  engiiMen 
as  tho  storage  of  the  direct  currents 

Waterford.— On  Thursday  last  week  a  special  meeting 
of  the  Waterfoiii  Town  Council,  convenwi  by  the  Mayor 
on  tlie  retiuisitioa  of  some  momber<<,  wax  held  to  re-consider 
the  question  of  the  public  lighting  cf  the  city  ;  to  reaeind 
the  resolution  pasted  on  the  tUb  inst.  accepting  the  gaa 
company's  t«nder ;  to  rescind  a  previwis  reaolntion  deciding 
to  light  the  city  by  oil ;  lo  accept  theofler  of  the  electric  light 
company  to  tight  the  city  for  six  months  ;  and  to  take  con- 
petont  Mlviro  on  electric  lighting  generally.  The  Mayor  [iro- 
sided.  Alderman  Tooleproposodtberesolution,andwenttnto 
figures  to  prove  that  electric  light  waa  cheaper  than  gas. 
The  Corporation  of  Dublin  had  a  splendid  insUlUtion  for 
£20,000.  Mr.  Smith  interniptod  bore,  and  asid  the  esti- 
mate for  tho  lighting  of  Dublin  by  electricity  was  X38,000. 
Alderman  Toole  stuck  to  his  assertion  that  only  £20,000 
was  expended  in  establishing  the  installation  in  Onblin. 
He  mentioned  that  by  sticking  to  their  agreement  with  the 
gas  comftany  the  Corporation  would  bo  sacrificing  their 
{Hxtvisional  onlor,  which  cost  them  £500.  Were  they, 
in  lace  of  all  he  had  pointed  out — in  face  of  the 
progressive  tendency  of  tho  age — going  back  to  the  aamo 
condition  of  things  that  exist«d  in  the  city  40  years  ago  1 
Alderman  Redmond  seconded  the  motion.  The  meeting 
was  interrupted  with  many  peraoualities,  an<l  the  motioo 
was  dcf«at«d  by  19  votea  to  seven. 

An  Electro-Ptaotoffraphie  Thief  D»t*etor.— Ftar 

some  time  |u>st  Mr,  Triquut,  a  cigar  merchant^  of  Toledo, 
Ohio,  haa  mtased  cigan  from  the  showcase  in  his  office, 
and  although  the  premises  wore  watched  by  detectivea  for 
Hvornl  days  nothing  unusual  waa  observed.  As  a  last 
resort  be  applied  to  an  inventor  of  a  Raah-light  pbM> 
graphic  apparatus  worked  by  electricity.  The  af^iaralns 
was  placed  in  the  oflice  aiul  left  to  iteelf.  A  few  days  later  il 
was  found  to  contain  a  flash  photograph  showing  two  boy* 
opening  tbe  glass  case.  The  picture  led  to  their  apprehension 
by  tho  jwlice  nnil  «uhsuiitieritcommilt4l  to  prison.  The  appa- 
ratus contisU  of  a  earners  placed  in  a  box  which  is  closed  by  a 
shutter  operated  by  a  spring  and  escapement  released  by  an 
electromagnet.  The  necessary  flash  light  is  got  by  means 
of  a  match,  which  jiresses  against  a  rough  disc.  An  electro- 
magnet on  the  top  of  the  camera  box  when  excited  by  a 
current  releases  a  detent,  and  allows  the  rough  disc  to 
strike  a  light  with  the  match  and  ignite  the  flashing 
(lowder.  All  this  occurs  in  a  fnwtioo  of  a  second,  sad  the 
shutter  closes  on  tbe  oaraora.,  retaining  the  pbotograph. 
The  cuircnt  is  supplied  by  a  battery,  and  is  started  in  tbe 
circuit  by  an  arrangement  of  contacts  which  are  uneon- 
Bciousty  closed  by  tbe  thief.  Thiu  tho  boys  in  c^Msing 
the  glass  case  uitawares  completed  the  alsotric  circuit, 
which  immediat«ly  exiMsed  the  camera,  and  kindle>l  the 
flash  light,  much  to  their  amaumont.  Tbe  apfiaratua  il 
illustrated  in  tho  Sfintiifif.  ^mmoin  for  August  13.  whan 
a  re)>roduotiori  of  the  two  startled  boys  ia  also  givuiu 

Cbolena, — The  world  haa  been  startled  daring  the  but 
week  by  the  daily  reports  upon  the  outbreak  and  q>read  on 
tbe  Continent^  and  a  good  matiy  paraons  have  bad  their 
holidays  spoilt— not  to  speak  of  tbe  horrors  of  plague 
and  death  in  the  all'octed  parts.  After  Rnaua,  Hamburg 
commenced  the  round ;  firemen  and  Kotterdoa  have  been 
seised,  and  Havre  suflers  a  daily  destb-roll.  Wo  ore 
tempted  to  ask  whether  electricity  has  no  (lart  to  play  in 
the  fight  with  the  desdiy  plague.  It  is  jiostible  lo  oooeeive 
it  has.  In  Havro,  for  instance,  the  sewage  b  pound  into 
the  harbour  and  tbe  surroundings  are  vitiated  month  after 
month,  till  the  tropioal  warmth  of  the  autumn  gsrminaMe 
the  sosda  of  disease.  Means  should  be  taken  to  neutnllsa 
this  plague  bed  in  the  towns.     We  happen  to  know  that 
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the  withoritiM  in  Havre  bare  already  considered  the  appli- 
oation  of  electrical  purification  of  their  sewage.  Plana  were 
dnwn  out  and  the  contract  almost  arranged  with  an  in- 
flnential  EngUah  firm  for  a  practical  working  of  thia  method 
of  disinfecting.  Unfortunately,  political  elections  inter- 
vensd,  and  the  scheme  fell  through.  Possibly  the  execu- 
tioD  of  the  project  might  have  prevented  the  scores  of 
deaths  at  this  town.  It  may  be  worth  while  to  press  this 
Mpect  ot  the  case  forward,  for  every  means  possible  should 
be  carried  out  to  prevent  the  outbreak  of  plagues,  and 
eleaolineu  of  water  and  air  are  the  greatest  factors  in  this 
connection.  Fresh  living  air  itself  is  a  great  aid  in  over- 
coming disease,  and  our  use  of  high-tension  electricity  in 
porifying  the  air  of  fever  wards  is  not  yet  sufficiently 
tested  and  adopted,  and  the  usefulness  of  electrical  action 
in  stopping  the  spread  of  gsrm  generation  has  been  long 
acknowledged  in  the  science  of  fermentation.  If  elec- 
trieity  could  only  come  to  the  cud  of  medical  science  in 
these  matters,  electrical  engmeering  would  have  done  a 
great  work  in  the  sanitation  of  the  world. 

n««t  Street  by  Kleotrio  Ugbt.— On  Monday  night 
Eleet-street  was  illuminated  for  the  first  timo  by  the  electric 
lig^t.  The  scene  gave  many  causes  for  reflection,  and  the 
lighting  was  regarded  as  a  brilliant  success.  Light  indeed 
are  now  the  labours  of  those  who  are  busiest  from  duak  to 
dawD  in  purveying  the  world's  news.  The  scene  of  Doctor 
Johnaon'slucubrationa  by  midnight  oitis  now  rendered  vividly 
lustrous  by  the  aid  of  modern  science,  of  which  the  worthy 
doctor  knew  nothing,  and  it  would  be  not  less  interesting 
for  him  to  learn — if  ha  could  be  interested  in  such  matters 
now — that  the  scene  of  his  labours  was  enlightened  under 
the  anperintendence  of  one  of  his  ancient  enemies,  a 
Scotchman,  for  the  manager  of  the  City  lighting,  as  most  of 
oar  readers  know,  came  from  the  land  o'  cakes.  Groldsmith, 
too,  might  have  given  us  his  opinion  on  the  influence  of 
advancing  science  on  the  decay  of  man ;  and  Lamb — the 
genial  Lamb — he  who  said  he  could  weep  with  joy  to  see 
the  fnloess  of  life  in  Fleet-street — would  have  additional' 
reasons  for  wandering  at  night,  when  the  street  is  still 
erowded  though  other  streets  are  forsaken,  in  the  ghostly 
ndiance  of  the  electric  light.  Truly,  if  any  place  should 
be  Ulaminated  with  the  latest  and  best  light,  it  is  here. 
The  most  crowded  piece  of  ground,  probably,  in  all  the 
earth,  and  crowded,  too,  with  men  of  quick  intelli- 
gence, leaders  of  thought  in  literature  and  politics. 
Fleet-street  is  gradually  emerging  from  the  squalor  in 
which  too  many  of  the  renowned  London  streets 
■till  exist.  Noble  buildings  are  rising,  the  air  is  clearer 
and  purer,  the  streets  are  cleaner  by  far  than  in  the  olden 
time ;  and  if  only  electricity  can  come  to  show  up  the  dark 
and  dirty  courts,  and  can  eventually  feed  our  fires  and 
rescue  us  from  the  f(%  fiend,  we  shall  find  Fleet-street  one 
of  the  handsomest,  as  it  certainly  is  now  one  of  the  most 
interesting,  streets  in  London. 

Cleotrloal  Xngineering  In  Japan. — A  lai^e  and 
important  Qovemment  engineering  enterprise  was  recently 
completed  in  Japan.  Lake  Biwa,  having  an  area  of  500 
■qnare  miles,  is  situated  about  seven  miles  from  the  city  uf 
TcAio,  and  at  an  elevation  of  about  140ft.  A  navigable 
canal  baa  been  cut  from  this  lake  to  Tokio,  involving  two 
miles  of  ttmnelling  and  an  aqueduct  of  considerable 
length.  At  the  eastern  extremity  of  the  city,  to 
which  point  the  canal  baa  been  brought,  there  is  a 
sharp  decline  of  118ft.,  from  the  base  of  which  the 
canal  is  continued  to  the  sea.  This  difference  of 
bral  is  overcome  by  inclined  plane  ways,  2,100ft.  in  length, 
on  wbieh  boats  are  raised  or  lowered  from  one  canal  to  the 
other.  These  ways  ue  worked  fay  electric  power  furniahed 
froni  k  Palton  mtenrbeel  connected  with  a  Sprague  motor. 


The  waterfall  affords  also  a  very  valuable  water  power,  a 
part  of  which  has  already  been  utilised  for  various  mecha- 
nical purpoaea  by  meana  of  electric  transmission.  The 
power  station  is  established  at  the  foot  of  the  incline, 
and  consists  of  three  8ft.  and  two  6ft.  Pelton  wheels, 
giving  a  total  of  about  600  b.p.,  supplied  with  water 
from  the  high  -  level  canal  by  three  lines  of  36ii). 
pipe,  1,300ft.  in  length,  delivering  water  to  the  wheels 
under  a  head  of  about  100ft.  These  wheels  are  at 
present  supplying  power  for  three  Edison  dynamos  of 
80  kilowatts  each,  the  current  from  which  is  distributed 
about  the  city  within  a  radius  of  two  miles,  running 
rice-mills,  spinning-mills,  a  watch  factory,  and  various 
other  machinery.  One  Thomson-Houston  alternating- 
current  dynamo  of  2,000  volts  supplies  the  city  with  1,300 
incandescent  lights,  as  well  as  many  arc  lights.  The  above 
works,  involving  an  expenditure  of  about  £250,000,  were 
planned  by  and  executed  under  the  direct  supervision  of 
Mr.  S.  Tanabe,  an  eminent  Japanese  engineer.  They  are 
said  to  be  entirely  successful,  both  from  a  scientific  and 
commercial  standpoint,  and  evidently  will  be  the  forerunners 
of  many  additional  power  transmission  plants  in  Japan. 

Inoandenoent  Lamps  and  Onrrent. — It  was  long 
thought,  says  L' Industrie  Electrique,  that  incandescent  lamps 
taking  few  watte  were  economical,  but  some  experiments 
of  MM.  Siemens  and  Halske  seem  to  point  to  the  contrary. 
They  may  be  economical  for  the  moment,  but  after,  no. 
The  experiments  were  with  lamps  to  take  normally  1*5,  2, 
and  S'.*)  watts  per  normal  candle.  The  actual  watts  per 
candle  were  determined  after  a  given  number  of  hours  of 
burning,  with  results  given  in  the  following  table  : 

Duration  of    , Lamps  taking  normally  . 

lighting  in     15  watts                 2  watts  2-5  watts 

hours.           per  candle.             per  candle.  per  candle. 

0  152  2-01      2-51 

5  1-91  203     — 

10  2-43  2-21     2-52 

15  2-81  2-38      — 

'20  319  2-48     2-53 

25  340  2-67     — 

30  3-77  2-71     2-52 

35  407  2-91     — 

40  415  2-98     2-66 

45  4-26  303     — 

00  4-45  306     2-69 

55  4-46  3-26     — 

60  —  3-46     2-71 

65  —  351      — 

70  —  3-63     2-79 

75  —  3-67     — 

80  —  3-83     2-89 

85  —  3-93     — 

90  —  3-99     301 

100  —  —      3-09 

no  —  —       3-22 

130  —  —       3-26 

130  —  —      3-30 

HO  —  —       3-53 

150  —  —       3-58 

The  result  will  perha]>s  bo  better  seen  from  the  following  : 

Type  of  lamps  in  watte  per  candle. 
1-5  2  2-5 

Length  of  test  in  houra      ...     65        ...       90     ...  150 

Initial  luminosity    16        ...        16     ...     16 

Final  lu mi noaity     4'5     ...  7     ...     10 

Initial  watts  per  candle      ...        1'5     ...  2     ...       2'6 

Final  watts  per  candle    446...        3-99...       358 

Showing  that  the  lamps  initially  requiring  final  watte  soon 
deteriorate  and  consume  more,  while  those  starting  with 
the  higher  consumption  continue  to  consume  more  con- 
stantly. MM.  Siemens  and  Halske  advise  the  use  of  lamps 
requiring  from  3  to  3-5  watte  per  candle,  never  using  those 
below  three  watts. 
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DUBLIN  CBNTBAL  STATION. 
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DESCRIPTION  OF  THE  MACBIKERY. 

Tbo  wntrftt  electric  lighting  KUtton  wbicb  bas  jutt  been 
~  (oi'  the  Dublin  Corjiontioii  it  c«Dtnilly  itititJitu<l  ia 
7]«ot-iitr«ol,  al  iho  rear  of  tb«  oUI  I'^rlUmont  Hoiite*.  It 
compriMt  (1)  enpno  bouse,  (3)  boiler-bouse,  and  (3)  oflicM 
ud  test  and  switcb  rooms. 

ESGISB-IIOfSK, 

Tbit  i(  wbit  mny  well  b«  termed  tbo  moat  \m\KAiaf  jiiiri  of 
the  at:ktio>i.  Hero  .iro  crocteil  the  tbroo  mU  of  the  iwo  kinds 
of  pliint — vix. ;  Ths  Loitio-UaW  bigh-tension  a1tornatinj(- 
eurrent  syatein  for  supplying  current  to  consumers'  houses, 
and  a  oontinaous  current  Brusb  system  for  ligbling  tbo 
lU  by  moina  of  ar«  lamps,  for  the  private  lighting 
ihereare  tbree  pain  of  oompound  horixontal  noncoiidensing 
Nigiiiee  of  2S0  b.p.  o«cb,  workiiiK  at  a  i>i««iire  of  UOlb. 
per  squire  inch  on  the  valTtt  boxes  and  ruiininK  at  a  sp«ed 
of  66  rovolations  per  minute.  High  »ml  low  pressure 
cylinilors  are  fittoa  to  each  engine,  ibe  admission  and 
exbauat  of  ibe  ateam  betng  roijulnted  hv  the  well-knoirn 

f stent  L'orliM  valve  «y*lcra,  Ttie  tlywlieeJs,  weighing  nearly 
C^  tons  eacli,  are  H(t.  in  diameter,  >iid  arc  grooved  for  12 
ootton  rope*  runtiinii  direct  t^  the  dynamo*.  The  engines 
are  of  Inxh  nuke,  oeing  •pui'i.dly  liuik  by  Meitnrx.  Ci,>atea 
and  Co.,  of  Belfast.  Tbtre  arc  two  main  ritiges  of  ateam 
pipes  smi  one  range  of  exhaust  piping,  tbo  latter  runnln]^ 
from  the  low-pressure  cylinders  of  ibo  ongino*  to  tho  loed- 
water  heaters,  which  are  ereeted  ai  ono  eod  of  the  builvr- 
house.  The  engiue  foundations  are  built  of  concrete  and 
granite  block  from  the  depib  of  Ifift.,  whore  the  solid  rock 
was  reached. 

Thk   Dysahos. 

Coupled  direct  by  12  Itin.  cotton  ropes  to  the  onginot 
are  the  patent  Lowrie  Parlter  alternating-current  dynamos, 
each  girioe  an  output  of  7A  amperea  at  3,000  volts ;  or,  in 
other  words,  each  machine  ia  capable  of  supplying  current 
to  fl,600  brnju  of  H  c.p.,  or  feeding  on  to  a  oireuit  wired 
for  about  10,000  lamps.  They  are  magni&cent  B)>ecimetis 
of  dynamo  machinery  cons  Cruet  ion.  Tbeir  speed  is  350 
revolutions  per  mintite.  Tho  mean  snood  at  which  the 
armature  conductor  is  passed  by  the  liold  magnets  is  about 
i0,OOOfL  per  minute,  and  the  number  of  alternations  10,000 
or  5,000  complete  phases  jwr  minute.  The  K.M.F.  is  2,000 
volts.     All  three  macbinea  are  identical.     Tbo  armature  is 

.tionary,  with  iron  core  of  lar^o  section  composed  of  the 

ty  boatebareoal  iroD  abeets,  arranged  longitmliimlly  and  in 
the  same  plane  with  tbo  muKiictic  fiuMn,  damped  to  the 
hmiMt  d  tLe  machine  and  thoroughly  insulated. 

An  important  feature  of  this  dynamo  is  that  the  arma- 
ture conductor  coils  are  formed  of  narrow  copper  tape, 
Moh  wound  in  a  plane  upon  a  piece  ot  insulating  materiai 
o(  tbe  same  tbickneai  sa  the  width  of  the  Upe,  and  rounded 
at  Um  ends.  Tlie  coils  are  thtts  of  a  flat  link  shape,  the 
•dges  of  tlio  tajM  windinu  being  exposed  upon  tJie  flat 
'ace*  of  the  coiU,  and  tsereloie  well  able  to  resist  deflec 
Uon.  Hiose  coils  are  placed  close  together  U{)on  the 
oylindri«al  inner  surfaco  of  tho  armature  ring,  so  that  the 
axis  of  each  coil  is  radii  to  tbo  rine,  and  are  sectirod  to 
the  tamo  by  strips  of  wood,  screwed  to  the  cheeks,  and 
exteiKlo>l  orer  tho  ends  of  coils,  ouuide  the  line  of  travel 
of  tlie  magnets.  By  this  mode  of  construction  the  whole 
nf  the  conductor  (exc«)>t  a  small  portion  at  the  ends  of  the 
coili  with  the  line  of  the  Rold  and  therefore  useless  for 
Induotivo  inirpcaos)  is  iiUcod  in  a  strong  and  uniform 
Jeld  of  force ;  ewch  turn  of  tbo  oonductor  ia  under 
«xactly  tbo  smdo  induotire  influence,  and  at  the  same 
distance  from  tho  moving  polet,  and  eonaeqaently  in  the 
best  poaition  for  effleiency.  Another  great  advantage 
ie  that  no  special  means  are  re<iuired  to  keep  the  conductors 
(raat  iagging,  or  lifting  from  their  normal  position  ;  and,  as 
BO  wiring  or  other  like  moans  are  used  lor  the  purpoee 
named,  the  clearance  space  between  tbo  revolving  magnate 
and  the  standing  conductors  is  reduced  to  a  minimum. 
Furthomore,  as  the  armature  coila  are  simply  secured  to 
the  face  of  tbe  armature,  they  are  easily  removed  or  re- 
placed as  raouiredt  and  this  remark  a|i|>liea  likewieo  to  the 
magnet  wjiKlinits.    The  armature  ring  is  parted  ujwii  the 


I 


I 


borixontal  line,  so  that  the  upper  half  is  removable  lor 
inspection  or  repairs.  The  moving  part  of  tbo  machine 
coosisM  of  a  solid  soft  wroughi-iron  ring,  with  polepiecas 
•ecnrely  attached  thereto,  and  is  arranged  so  that  the 
eentrifugal  force  of  the  whole  of  tlio  moving  jurts  is  taken 
by  the  ring.  The  base  plate  is  of  strong  box  juttern,  and 
strongly  rn>bed  and  under  lla»i;cd  whore  it  bears  on  tbe 
slide  rails.  Tbe  frame  for  supiMrting  tbe  laminated  iron 
armature  core  is  cast  eepante  and  bolted  to  planed  fadn^ 
The  plummcr  blocks  for  tbe  bearing*  are  also  caat  separate 
frnm  the  b,i«o  plate,  and  socnred  thereto  by  bolu  and  lugs,  | 
and  wrougbt-iron  wedge  keys.  1 

The  bearings  are  two  in  number,  SOin.  long.  They  are 
in  halves,  jointed  on  the  horimiiul  centre  and  l!ttod  with 
loose  brasses,  top  aixl  bottom.  Tbe  brasses  are  ot  bard 
phosphor  bronze.  Tbo  Imttum  brassis  so  arranged  that  it  can 
bo  removed  without  lifting  the  shaft,  and  yet  well  secured 
sideways ;  escb  b«uiring  is  6ltod  with  two  combined  siphon 
and  sight-feed  lubricators.  Rscb  end  ol  the  bearing  is 
provided  with  oil  catchers,  eonaisting  of  a  ehamber  all 
round  the  shaft,  by  which  tbe  oil  ptissing  from  tbe  beoringa 
is  csiiubt  when  tlirown  from  the  oil  throwers  provided  on 
the  shaft  and  coodiicted  by  a  pasuge  formed  in  the 
plummcr  block  under  the  brass  to  a  waste  oil  tank  or 
receiver  formed  in  tbe  |>lummer  block  or  the  bate  pbue. 
Tbe  shaft  is  of  bent  mild  st«el,  6in.  in  diameter,  the  side 
tbrual  being  taken  by  collais,  forged  solid  on  the  shaft  at 
each  side  of  one  bearing  only  ;  double  grooves  are  cut  tor 
throwing  the  oil  into  the  collectors  at  each  end  of  the  main 
l>eannga.  Mounted  on  this  shaft  is  a  hub  of  cast  iron, 
attached  ui  tbe  ring,  on  which  the  magnets  are  mounted  in 
sucli  a  manner  as  to  prevent  any  magnetic  shorvciicuiting. 
The  rings  on  Ibo  shun  for  collecting  the  exciting  current 
are  insidated  from  tbe  shaft  and  from  each  other  by  ebonito 
washera.  The  bnubes  and  holders  are  supported  from  tbe 
biiae  plate,  and  do  not  interfere  with  tbe  bearings  or 
plummer  block;  each  ring  is  provided  with  two  aeu  of 
brushes,  each  set  being  ample  for  collecting  tbe  maxianm 
ciirrent ;  contact  is  kept  bv  adjustable  springe,  and  eadi 
brusb  i*  separately  provideil  with  a  safe  and  easy  means  of 
lilting  and  keeping  it  away  from  the  ring  while  tnedynaiM 
is  in  motion.  Fixed  to  the  dynamo  i>  a  pulley  of  suitabia 
diameter  for  driving  the  exciter,  tamed  with  groovea  tor  M 
four  jin.  ropes.  " 

The  exciter  ia  a  series-wound  mwbine,  with  drum  arma- 
ture, a[ieed  800  revolutions  |ier  minute.  Tbe  commutator 
ia  of  ample  sixe  and  entirely  ttoe  from  sparking,  and  |>ro- 
vided  with  two  saU  of  brushes  and  holders,  eacb  set  ol 
brushes  being  ample  for  collecting  tbe  maximum  current, 
contact  heing  kept  by  adjustable  springs,  and  each  brush  E* 
separately  |>rov)ded  with  a  safe  and  easy  means,  when 
necessary,  of  liftiti},'  and  keeping  il  ftwaj  froa  the  eonntl- 
tator  while  the  machine  i«  in  motko.  Tbe  labricating  and 
oil.catchiug  arnini;emuuta  are  similar  to  those  of  tbe  alter- 
nating dynamo.  r.tHcieiit  means  for  tightening  and  dhvinfi 
tho  r<j)ie<  are  pri;vj<i&l,  consisting  of  two  east. iron  rail*  « 
heavy  section,  btto-l  .'kt  one  end  of  each  with  forcing  serewa, 
[icoTided  with  holding-down  bolts  for  the  dynamo,  the  nuta 
of  which  are  of  rectangular  form  and  sliding  in  grooves 
form&J  in  the  rails.  The  bolts  being  applied  from  above 
are  removable  without  lifting  the  dynamo.  The  two  rails 
are  aocurely  tied  together  with  cast-iron  distance  pieces. 
Similar  airangmnonta  are  supplied  for  the  exciter. 

The  apppxiBale  weight  of  ilynamo,  rails,  and  exciter  k 

1 2  tons.  The  foundations  of  the  dynamos  below  ground  are 
all  built  of  concrete  from  tbo  depth  nl  ITift.  6in. 

At  tbe  opposite  end  of  tbe  room  arc  situated  the  tbraa 
sots  of  are  lighting  plant,  eom[)rising  three  vertical  ooifr 
pound  engines  mul  three  continuous-current  Brush  dynamoa. 
The  engines  are  <'0  b.p.,  an.)  run  at  a  sjieed  of  330  revoln- 
tions  per  minute,  lliera  are  high  and  low  pressure 
cylinders,  the  low-pressure  beJng  fitted  with  automatie 
relief' valves.      The   flywheels  are  8fi.   in  diameter,   and 

Srooved  for  eight  cotton  ropes,  thus  conplinA  the  anginas 
irect  Willi  the  <Iynamos.  Tneee  are  of  the  Brush  maka^ 
giving  an  ont)Mit  of  10  am|*ere«  at  3,000  voile.  Tbe  spaed 
of  the  dynamos  is  800  revolutions  per  minute,  and  aadi 
machine  is  Aued  on  sliding  rsiU  lor  tightening  the  rcipaa. 
The  armatures  are  ol  laminated  iron,  wound  with  coils  ia 

13  reoeaaos,  the  oj>[K»ite  coils  being  oonnected  in  eerias, 


I 
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_        free  endt  boing  brought  out  through  the  abaft,  which  is     Buriace  in  each  boiler  i«  6)  Bqtiiure  feet.     They  are  let  in 
'  hollow,  to  the  plaHs  of  the  commutator.  '  two  battenes  of  two  boilers  each,  each  battery  being  pro* 


no.  l.^Dnblln  r«[>lr»]  E4utlu<i,  FlMt-iUTel. 


A  large  travelling  crane  capable  of  lifting  10  tona  is 
,«ect«d  in  the  engine-room,  and  is  iiaed  for  moving  and 
(•reotiog  tho  heavy  portiona  of  the  machinery. 


vidod  with  a  Rteam  recover  having  oiitleta  for  the  connec- 
tions to  the  main  ranges  of  steam  pipes.  Each  boiler  is 
composed  of  H  sections  or  slabs,  each  section  being  com- 


Vm.  L-Boglno  Itoum,  Dulilln  Ointral  hUllDU.  (howlni  jUMnilor  FIkA. 


BoiLKit-unvsK. 

The  iteam-^nenting  plant  is  comprised  of  four  of  the 

Baboock  and  Wilcox  lypo  of    water-tube  boilen,  each 

capabto  ol  evaporating   S,6001b.  of  water  per   hour  at  a 

!|ir«Nili«  of  lOOlK  per  square  inch.      Tho  total  heatiug- 


Sosed  of  eight  l)eat  lup-urelded  wrought-iron  tubes  4in.  in 
iameter  and  18ft.  long,  connected  at  the  ends  with 
continuous  staggered  headers  or  "  up  takes  "  and  "  down 
lakoB,"  the  lubes  boing  fastened  therein  by  being  expanded 
into  Ut|)erad  holoa.     The  sovoral  sections  are  connected 


pandoa    ■ 
cted  at  I 
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ooch  end  to  two  sUim  and  w&ter  dnimit,  and  at  one  end 
witb  a  mud  dntm,  tiy  meiiu  of  lH|i-vrv)de<I  wroU(cht-iron 
lubes  4iu.  lit  dbuieter  und  of  «uiublo  toii^'th,  cxpundod  into 
cored  holeo.    Tba  stMrn  and  water  drunu  are  3Gio.  in 


In  cloBO  proximity  to  tbo  boilers  an  erecud  thiM 
Wortbin^ton  flt«am  pumtM,  each  caiuUo  of  applying  vator 
to  two  of  these  boilers  wboii  fully  loaded.  Tbera  Is  also  all 
the  rw]uiBit«  irrou^bt-iron  piping  for  tbo  connection  betweaa 


Km,  3.-EukIu«  Kuvni,  DuUlo  Cmilnl  Nlallon,  ahowliig  Ar«  DiuC 


diuMt«r  Aiid  'i3ft.  liu.  long  nade  of  atee)  ^iti.  tbick,  and 
bave  loiigittidiiial  seams  double  rivetted  and  provided  with 
a  manbote  at  one  end,  and  two  iioxxlei,  one  for  «a(oty  valve 
aud   one  for  taking  off  st«am,  5in.  dtsmetor  with   1  lin. 


the  pUDipi,  boilera,  and  water  Unkt,  the  latter  being  erected 
in  front  of  the  boilers  over  the  coal  btinkera.  Clooe  to  tba 
Urge  chimney  shaft  arc  the  tbree-f«ed  water  heaten,  «icb 
boating  a  sufficieot  quantity  of  water  to  feed  two  of  tba 


riu.  i.-IMl*n,  Dubliii  Canml  suUuiL 


langa^  tac«d  and  drilt«d.  Eadi  boiUr  ii  Atted  with  two 
safety  valves  of  5in.  diameter,  set  to  blow  at  I&AIU,  and 
tbare  is  a  steam-firoasure  K'HSO  in  front  which  IndicatM  tba 
■Mount  of  |>rflMure  of  the  ■t«aiD  in  the  boilsr. 


boilers.     They  are  cODDect«d  witb  the  main  «xhanat 

pipe,  and  ore  fitted  with  by-pBWes  and  u  cotnpUte  arraito*- 
n«nt  of  stop  valves  to  enable  tbe  oxbaiut  it«ani  troin  tlut 
ongiDe  to  be  sent  through  any  ol  the  food  water  b*l«rs  or 
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p«t  tiem.    The  exhaust  iJipos  arc  carried  from  the  henters 
up  the  chimney  to  within  »  (ew  foet  <rf  tho  top. 
Officek  and  Tkst  Rooms. 
At  the  aui  end  of  the  buiHiiigs  are  commodious  offices 


on  either  of  tbe  two  nutlna.    The  urangement^  &]ao  i 
of  the  uachitiu  being  run  tMiuUcI,  aiid  a  npeciul  aynchronl 
iiig  board  is  provided  for  tnia  purpose. 

It  may  be  interesting  t«  here  give  a  few  particulars 


no.  ^~Awltch  Ranm,  Diibdn  Gsntnil  Hentlnn. 


1  And  tONt  room*.  Tbe  swilchroom,  in  wbicb  uU 
the  electrical  oonnactiona  converge,  is  Gtte<l  with  n  very 
coiD|>l«t«  Ht  of  tiifltruments  for  controlliog  th«  carrent  and 


tbt«  method  of  ninning  the  alternators.     Tbe  maim  fron 
tho  altornatort  arc  first  brought   to  safety  fuses  in  tho) 
BwitchhoArd,  ^rraiifEad  ao  tbat  *  fnw  can  oo  instantly  rt-J 


Fra.  e.— Tnl  Beoni,  Dublin  Ccutnl  atitlnn. 


regnlatinii;  it«  distribution  bctwcoii  the  »cvenil  oireiiite.    The 

three  Lowrie-Pirkcr  aitomnting-ciirrunt  dynamos  (of  150 

nnits  each)  are  GOnn«ct«d  by  scpatnle  les'ls  ivich  tbo  private 

igbting  switchboard,  to  that  any  one  of  them  can  be  run 


nlicod  wttbout  stopping  the  dynamo,  and  by  a  syctcm  o! 
lour  hrouic  switches,  any  dynamo  can  be  put  in  communica- 
tion with  any  circuit  or  circuita,  or  the  whole  of  tfaedyQanoe 
be  put  in  parallel  circuit.    Beaides  theae  mains  conToying 


234        THK  ELECTRICAL  ENGINEER,  SEPTEMBER  %  1892. 


tbo  entire  E^f.F.  of  tko  dyDamo.  a  amaU  vire  placed  screw 
ono  coil  of  the  amaturo  is  alao  brought  to  tbo  iiritcbrooin ; 
this  it  for  meaiuring  tbe  roltafie,  (jnchroninlng,  iithI  for 
re^ublinK  the  |>rMfur«.  Eich  coil  boing  siiniliir,  th« 
mcutiirfi  of  0)14)  coil  i%  a  direct  |>roportion  of  the  whole,  and 
entirely  jnvniits  any  inaccitrscies  that  would  occur  in 
iDMuurnifE  from  a  tranafomier,  A  simple  current  meter  ia 
aln  toelndcd  on  the  ivitchboard  to  inoleat«  to  tbo  atten- 
dant approximately  tht  current  f^vta  out  by  eaeh  dynAmo. 
Whan  tfaa  maximum  wtfe  lead  o(  any  dynamo  it  reacb«d, 
tlie  attendant  can  either  pat  in  another  machine  parallel,  or 
put  one  o(  the  circuits  on  some  liKht«r  loaded  dynamo  if 
working  independently.  The  aynohronieing  i^  eiFected 
through  the  one-coil  circuit ;  for  inetanoe,  if  one  machine 
•howa  by  the  indicator  that  the  loitd  it  upiwoachinK  tho 
norma],  and  ixnother  plnnt  ia  ttarttxl,  a  «mall  Kwitch  [>laru« 
the  woond  mncbino  giar&llel  with  the  fint  machino,  though 
one  lamp  only  in  placed  on  the  «ynchrotiising  board.  When 
the  pbnsoB  of  thelwodynamos  correspond,  the  Ump  is  steady 
and  bright,  but  not  until  then  The  second  machine  is 
then  instantly  put  in  parallel  with  the  Hrst  by  the  iitsenion 
of  one  main  twitch,  and  at  once  taken  half  the  load.  Thn 
■tigbtett  inclination  of  one  nlant  Ui  get  out  of  pulte  with 
the  other  throws  the  nnjoriti-  of  the  work  on  the  fiuter 
engine,  and  reducM  ita  ipfM,  to  that  one  plant  entirely 
controls  the  other.  The  rognlatioo  is  also  done  from  the 
lioglo  coil  current,  a  nnall  converter  being  ioterpoeed  be- 
tween it  and  the  T^^iliitor  to  ensure  the  attendant  from 
any  shocks  that  might  occur  from  a  fault  on  the  circuital 
or  dynamo.  It  ia  a  very  simple,  inoxpciisive  [liece  of 
machinery,  only  having  to  convert  a  low  tension  to  another 
about  equal. 

A  complete  set  of  voltmeters  and  ammeters  are  provided, 
the  former  being  of  the  well  known  Caidew  type,  A  hand 
r^nlator  in  the  form  of  a  variable  resistance  is  placed  in 
the  exciter  circuita  for  keeping  the  voltage  constant  be- 
tween the  maint.  The  btter,  however,  will  not  as  a  rule 
be  needed,  at  three  of  the  Lowrie  Hnll  [xktent  imtomntic 
rwulatora  have  been  ptit  in  oomiection  with  the  machinoe. 
Tne  principle  is  tbat  of  a  abunt  of  viirying  resistance  on 
the  iMgneta  of  the  exciter.  A  special  feature  of  the 
arrangement  is  found  in  the  main  switeheei.  Tbeee  are 
made  in  the  shape  of  four  copper  pluga  attached  to  a 
mataive  block  of  inatilating  mateiial  with  a  bundle  at  the 
back.  The  plug*  fit  into  uorcebin  sockets  conuiitiinghran 
tubes  in  connection  with  the  main*,  accurately  tajwrcd  to 
receive  them,  and  attached  to  tfae  heavy  sUto  bniio  of  the 
board.  A  long  break  is  thus  made  on  boib  polos  of  the 
circuit  on  drawing  out  the  ping  handle,  and  formr  a  very 
efficient  doabte-pole  switch.  Theaame  form  of  switch  is 
alio  need  in  the  are  lighting  for  1>ririging  tfae  dynamoa  in 
oonneotion  with  the  three  circuits  into  which  the  streets 
are  divided.  Similar  poroolain  aoekou  are  also  made  tiie 
of,  not  only  for  the  iwitcb  plugs  bnt  also  for  smaller  plug*, 
to  which  fiejcible  leads  are  attached  in  such  a  manner  tbat 
any  dynamo  ean  be  run  on  any  circuit,  or,  if  it  need  be, 
two  Of  three  of  the  circitita  ean  be  put  in  larias  by  simply 
changing  their  jxMitionii  in  tJie  aooketa. 

Automatic  regulator*  of  the  Biui.h  Oeipo)  tyi>o  are  put 
In  conjunction  with  each  of  tlie  arc  lighting  machinoe,  and 
serve  to  maintJtin  a  very  constant  iimuure  In  the  mains, 
and  there  ia  thtu  very  little  tlickenng  of  the  UroiM.  The 
principle  upon  which  they  work  is  a  shunt  on  tfae  field- 
magnet  circuit  of  the  machines,  tJie  excitation  of  which  is 
modified  ao  at  to  always  maintain  the  most  suitable  current 
in  the  lamiie. 

All  the  tnitnimenu  for  both  public  and  private  lighting, 
with  the  exception  of  the  nntorontic  rcgi>Ut'>rt,  are  fixed  to 
tlie  largo  polished  slate  bases  mentioned  above,  supported 
by  a  strong  wooden  framework,  which  forms  two  tides  of 
the  room.     Between  thia  ftwnevork  and  the  brick  wall  of 
the  building  fa  a  pawage  of  about  3ft,  wide,  with  a  trench 
oontaining  the  cablet  mnning  to  the  street  and  dynamos ; 
and  from  theae  all  the  neceeaary  connections  to  the  instru- 
monta  are  made  and  can  atwayt  be  readily  inspected. 
TuK  Srinicu  or  Mainh. 
The  lyttem  of  mains  for  diatributing  the  current  in  con- 
nection with  the  atation  ia  that  of  the  Lowrie-Hall  patent. 
Tbe  mains  are  laid  undargrotind,  chiefly  below  the  pave 
mente,  and  coniiatof  Unet  ol  eait'lnw  culverla  and  boxes. 


L 


into  which  the  cablet  are  drawn.  Various  size*  of  pipaa 
are  used,  from  Sin.  to  6ln.  in  diameter,  while  tlw  patent 
Lowrie-IIall  surface-boxes  are  made  on  the  intenhangeable 
system,  and  are  suited  to  any  aiise  piiie,  these  being  placed 
in  the  Btreet  at  a  distance  of  about  7U  jard*  apart.  By  the 
aid  of  thoM  boxes  the  cables  can  bo  entity  drawn  out  and 
in>I)ectod  for  ro|mii*,  if  necessary,  without  any  tnterferenee 
to  tfae  Btroet  from  box  to  box.  The  preeeure  on  the  mains 
which  will  contey  the  oloctrlctty  to  tbe  public  street  lampa 
wilt  reach  a  maximum  of  3,000  volts,  while  the  current  for 
lighting  up  private  bouses  will  be  tranemitted  from  the 
dynamo  along  the  cables  at  tbe  tension  oi  2,000  volu. 
Before  it  enters  the  houses,  however,  it  is  reduced  hj 
means  of  the  LowrieHall  transformer  to  a  porfoctty 
innocuous  current  of  100  volts.  The  wires  in  the  houiea 
wilt,  of  coarse,  be  highly  insulated,  but  it  will  be  reasaoring 
to  nervous  persons  to  know  that  a  contact  with  a  current 
of  this  tension,  though  perhaps  it  would  give  a  slight  shock, 
is  quite  harmless  and  would  endanger  neither  life  nor  limb. 

The  transformer*  titod  are  the  Lowrie-Hatl  patent,  and 
are  specially  made  by  the  Leeds  and  London  Electrical 
Engineering  Company,  Limited,  while  the  meters,  which 
will  regist«r  the  amount  of  current  uaed  by  tbe  coosumen, 
are  of  the  Schallenberger  type. 

At  present  only  the  following  Btreete  will  be  lighted  by 
electricity  :    Gmftonnlrccl,    CoHege-green,    Dameetreet, 
Parliament-street,  Capel-atreet,  Jifary-etreet>  Henrr-streat, 
Sackviile street,   D'Olierstrect,   College-tlreet,  and   Wert-, 
raorelaiKl-ttreet.     In  theae  stieota  are  erected  76  bnppoa: 
reaching  to  the  height  of  about  23ft     The  lampi  tbomaah 
are  tbo  BrockiePell  )iatent,  recognised  for  ita  steadineeaai 
reliability.    Tbe  light  given  equals  about  3,000  cp.    Tbe' 
testing  apparatus  contisu  of  a  Wbeatatone  bridge  in  con- 
junction with  a  highly  sensitive  galvanometer  of  the  Sir 
William  Thomson   typo,  with  the  usual  complement  of 
ehunta,   a    matsive    reversing,    and   a   large    oattery   of 
LeclanchiS  cells  giving  about  U&volta  preature.     Heat  ol 
the  initnimonta  in  regular  use  areattached  toa  table  in  Ihlj 
t«et-roomof  speci-kl  design  with  the  connectiona  marked  upou 
the  top.    The  galvanometer  statida  upon  a  granite  coluflUkl 
sunk  some  12ft.  into  the  ground  to  the  surface  of  a  haiill 
gravel  stratum,  the  object  beinv  to  protect  the  inatnimee  " 
from  any  vibration  which  would  neceaaarilv  interfere  wit 
its  readings.    A  complete  set  of  ap{utrat»s  for  ro-standanl- 
ising  any  of  the  instrumeou  used  in  the  sution  ia  also 
provide!  in  the  shape  of  a  standard  current  balance,  an 
electrostatic  voltmeter,  and  rheostat  reatetance,  all  of  tfae  Sir 
William  Tbouiton  pattern.     If  necetiary,  the  house  metenf 
can  also  be  readily  tested  and  recalibrated  by  means  of 
tbeae  inaUuments.     Altogether  the  teetiog-rooms  are  fully 
eouipped  with  tbe  latest  pattenu  of  inttnimenta  connectea . 
with  the  practiee  of  electric  light  supply.  I 

The  method  of  testing  the  insulation  of  tbe  nalaa  ia  to  : 
take  x  circuit  when  tfae  current  on  be  convenientlyatoppad 
eacfa  day,  and  then  test  for  insulation  with  the  Thomaon 
deflecting  galvanometer  and  N^Hieatstone  Bridge.     This,  la 
a  continuons  HU]>ply,  was  known  to  be  defective,  to  a  novel  | 
and  simple  instrumonl  hat  been  devised  that  shows  at  a 
glance,  and,  if  necessary,  records,  any  change  of  ioeubcion 
in  the  cablet.     Tbe  instrnment  need  consists  of  a  tmall  box 
oonuining  a  vacuum  discharge  tabe  provided  with  sight- 
holes.    One  terminal  of  tbe  tabe  is  connected  to  earth,, 
while  tliu  other  ia  put  to  the  cable  which  it  is  desired  to  I 
If  the  insulation  i*  Kood  there  is  a  glow  in  tbe  tube  due  to  j 
the  statk  charge  in  the  conductor,  but  If  there  is  any  defect  j 
in  the  insulation  this  glow  is  diminiahed  awording  to  any  | 
earth  connection   wbicn  exitta.     Sbouk)  any  obvuit  g«] 
dangerously  tow  in  rcsiitance  to  earth  it  is  (topped  at  a  | 
convenient  dmo  either  night  or  day,  and  tbe  fault  locoliaed 
and  removed  in  the  ordinary  manner.     By  the  luo  of  this 
continuou*  recorder,  a  defect  ean  be  remedied  before  it  baa 
gone  so  far  as  to  cause  a  breakdown;  and  at  all  tbe  under 
ground  work  is  very  high-clats  the  risk  of  a  defect  ariifng 
IS  extremely  small. 

We  have  now  fully  described  all  the  apnaratut  In  dm  al 
tbo  ceittral  atation,  and  have  only  to  add  tbat  it  ia  ih* , 
univerMl  opinion  of  the  engineer*  and  electrioiana  whaj 
have  viaiteil  the  works  that  it  ia  one  ol  tbe  fineat  andj 
most  complete  electric  light  supply  stationi  in  tba  Uniteil  ^ 
Kingdom. 
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II  wIU  b*  nmorabered  thai  lut  year  the  Dublin  Corpo 
ntion  MC«pt«d  the  t«nd«r  of  tb«  Electrical  Enp;iiieerin){ 
Comuany  of  Ireland  to  carry  out  the  central  Btation 
JiitUllatiotL  This  company  bad  nrrun^ed  witli  Meam-s. 
Ilammoud  and  Co.  for  the  work  of  caiMtriiclion,  and  tJie 
latter  oorajiutiy  has  now  furtiiihed  the  intutlation,  a 
description  of  which  is  given  above,  Mr.  E,  Manvillc  han 
acted  ai  conBiittinK  engineer  to  the  Corporation,  while  the 
immodiato  snperviaion  of  tbo  work  has  been  under 
Mr,  Spencer  lUrty,  the  city  surveyor,  assisted  by  Mr 
Rtiddle.  clerk  of  the  works.  Mr.  Kobert  Hammond  has 
personally  given  a  (coo*!  ileal  of  attenlion  to  this  work,  and 
was  resident  in  Dnblin  for  a  considerable  lime  tOHMrfia  it« 
completion  ;  while  Mr,  Charles  J.  Hall  mh\  Mr.  J.  W, 
Obisbolm,  of  Hammond  and  Co.,  have  been  tesling  tbo 
maofainery,  and  under  theae  gonUomeD,  tbo  work  has 
progretsod  in  a  very  saUafaetory  manner. 


ENGINEERS'   STORES. 


• 


A  laundrj|-  exhibition  is  hordiy  the  place  where  an 
en(iuiring  mind  would  expect  to  find  any  very  novel 
asaorlmonl  of  stores  for  engineer ini;  nhojia  and  oentnil 
stations.  Yot  so  it  is,  and  at  the  exhd>ition  nuw  >ieiiig  held 
at  the  Contra!  Hall,  Holboin,  a  very  crediUble  show 
indeed  ti  made  by  the  firm  of  Qeor>;e  Sltndder  and  Co.,  of 
98,  Tooley -street,  l^bia  fiim,  we  tind  on  imiuiry,  has  been 
astablisbed  3^  y«arti,  and  is  now  in  tbo  hands  of  the  two 
son*  of  the  founder,  who  actively  carry  on  an  eztcnstve 
trade  ia  aiibeatus  [Kicking  of  their  own  manufacturQ, 
lubricating  oiln  ol  their  own  refining,  belta  of  their  own 
tauniiig,  and  storcfl  of  various  other  kinds,  produced  from 
their  works  at  Kotherhithe. 

A  clean  and  wboleeome  looking  oil,  their  "  B  i "  lubrical' 
ing  oil,  ia  the  principal  and  most  promineul  article^  Thu 
b  greatly  used  for  dynamo  work  at  many  initallations  in 
and  around  London,  amongst  others  by  the  famous  installa- 
tions at  Mesui.  Pears,  ol  "  Pears'  iioap,"  and  many  of  the 
Ixnulon  banks,  who  nearly  all  have  tnstalUtious  of  their 
own  nowadays.  This  oil  is,  of  course,  useful  for  all  kinds 
of  machinery,  and  the  machinery  at  the  exhibition,  driven 
by  Hindley  a  engine,  is  lubricated  iberewith. 

The  next  article  is  the  "  B  i "  cylinder  oil  for  the 
evlfnders  of  steam  engines — a  heavier  article;  and  a 
toird  is  a  special  gas  engine  oil,  a  fine  oil,  with  a  large 
proportion  of  lard  oil  in  it,  having  a  high  lUibing  {loint. 

With  regard  bo  packing,  some  interesting  samples  are 
mado  by Measn.  Skudder.  Tboy  own  a  halfaharo  in  a 
Canadiaii  asbestos  mine,  and  mitniifacturo  their  packing 
direcL  Ilope  packing  and  block  packing  for  pistons,  i.npu 
for  manhole  joints,  and  othw  sorts  and  sizes  are  shown, 
and  asbestos  olotb  ia  not  forgotten.  Tbeorilinary  Kpongu 
cloths,  dear  to  the  huurt  (and  hands)  of  tho  dynamo  tender 
and  engine  man,  are  here  in  abundance,  white  and  &aSy, 
ready  to  loolc  up  tho  grease. 

An  exceedingly  lueful  piece  of  commodity  in  engineering 
woila  is  a  removable  steam  pipe  covering  produced  by 
Messrs.  Skudder  and  Co,  The  ordinary  ateam  pipe  cover- 
ing is  rather  difficult  to  displace,  once  it  u  fixed  in  position, 
but  by  means  of  making  it  iili};hily  llexible  and  in  short 
lengths,  and  of  having  a  straight  joint  down  one  side, 
attachjible  by  clinching  naile,  this  covering  can  be  removed 
will)  the  greatest  ease  whenever  repain  or  alterations  of 
•team  |Hpe*  are  to  be  done.  This  covering  is  made  in 
difiitrent  i^iulities,  from  tho  common  brown  jmper  u]>  bo 
highly  incombustible  and  non-<x>nduc ting  material  for  high- 
pressure  pipes.  Amongst  tho  other  stores  on  view  arc  bo 
be  seen  tutra  and  flue  wushes,  made  excellently  well  with 
twisted  spirals  of  steel — warranted  to  last  for  years  of 
use^«nd  the  new  patent  metallic  tubing,  hero  shown 
applied  to  a  variety  of  uses,  and  adjusted  to  be  easily 
connected  together  in  various  len;;ths. 

Tliere  is  a  peculiarly  useful  thing  in  st«an>  valves,  called 
the  handy  valve.  Instead  of  having  the  ordinary  milled 
wheel  for  turning  by  hand,  dillicult  to  deal  with  when,  as 
•omoiimes  bapjiens,  Ido  valve  in  u|i  in  the  rouf,  these  handy 
valvea  have  an  arm  to  work  the  steam  passage,  and  thitt  m 
moved  by  a  cord  or  rather  a  couple  of  cords,  one  for  lurning 
00  and  the  other  off.    The  action  is  easy  and  olFicient,  the 


position  of  the  arm  showing  tbo  extent  of  the  ojwiing,  »nd 
It  makes  a  very  useful  variation  of  steam  valve  for  itn 
engine-room  where  trouble  ia  de&ired  to  be  saved,  and 
where  the  pressures  are  not  over  lOOIb.  to  the  squire  inch, 

Sigbt'feed  Inliricattin  for  dynamos  are  not  forgotten, 
very  neat  type  of  lubrioatvi  is  vhown.     It  can  be  regulatedj 
from  one  up  to  fifty  droiM  [ler  minute  ;  the  oil  can  be  aeeil 
dropping,  and  when  the  machine  stops  a  little  turniip  tae 
cuts  olT  tho  supply  so  that  there  is  no  wute,  and  tho  troubll 
of  attention  is  a  minimum. 


Tlio  "  BhmiIj     fliijlihliM)  Viite.  woiluS  *ith  ConU 

Besides  these  things,  Mewrs.  Skudder  and  Co.  exhibit  a. 
number  of  excellent  belts  of  various  material.  A  special 
kind  adapted  for  dynamos  is  their  raw  hide  belt.  These 
are  cut  with  the  grain  of  the  leather,  and  are  not  tanned, 
but  heated  chemically  for  about  four  hours.  They  are  said 
to  last  longer  than  tanned  belts,  A  lOin.  raw  hide  belt, 
which  was  on  view,  has  been  sold  for  driving  a  dynamo  in 
the  North  of  EngUnd.  Tanned  leather  bolls  of  exoollenl 
quality  are  also  shown,  as  well  as  a  number  of  camel  hair 
bella.  These  latter  are  very  pliable,  and  are  recomnunded 
for  exposed  and  damp  situations,  or  for  open  air  work 
generatlv.  The  whole  exhibit  by  Messrs.  Skudder  and  Co. 
is  very  intvroating  from  an  engineer's  poiuiotswM. 


I 
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THE  TELEGRAPH  BILL  AND  TELEPHONES. 

Two  or  three  things  have  for  the  moment  directed 
renewed  attention  to  telephony  in  connection  with 
telcRraphy.     Thcr«  aru  in  the  first  place  the  letter* 
of  the  IJuke  of  Marlborough  and  General  Webber  to 
the  Tinut  laat   week.     The  first  of   these  ia    an 
exceedingly  clever  production  from  ao  exceedingly 
clever  man — inasmach  as  it  is  an  oxcaae  ht  what 
many   would    call    a    retrograde  movement.    The 
Duke  and  his  colleagues,  the  promoters  of  the  Kew 
TclvphoDO  Company,  started  a  crosade  against  the 
men  in  possession,  and  up  to  a  point  seemed  about. 
to  carry  off  the  honours  of  war.    A  large  number  of 
lolcphoue    oubBcribent,    in    London    at    any    rate, 
attracted  it  may  be  by  the  promiKc  of  cheaper  tatM , 
and  ft  better  service,  sigtted  oik  to  the  Kuw  CompooyJ 
When  afhirs  were  ripe  and   the  prospectus  waa[ 
issued  we  were  all  surprised  to  find  our  old  friends — 
or  if  you  prefer  it  our  old  enemies — pulling  the  con- 
trolling wires.     The  situation  is  a  queer  one.  but  it 
has  to  be  faced.     To  the  ordinary  onlooker  what 
will  happen  is  this:  the  New  Company  will  band  over>i 
the  work  to  be  done  to  the  already  organised  com- 
pany   and  its  staff  of  workmen.      New  twin-wire 
connections  will  be  made  by  the  old  company's  staff, 
and  gradually  the  whole  London  system  will  becuine 
a  twin-wire  system.    The  combined  boards  will  be 
found  inconvenient,  amalgamation  will  take  place,, 
and  the  ultimate  board  will  consist  of  those  whoi 
arc    cleverest    in  making  their   power  felt.      The 
Duke  of  Marlborough  bad  two  things  to  coiuidei  in 
his   letter,  at  least,  two  important  quttHtions  ;  thU'i 
first  was  to  point  out  the  dangers  of  competition—] 
dangers  which  bad  not  occurred  to  him  till  be  faa^ 
gained  his  point  and  position — then   he  hod  to  play  ^ 
for  a  fall  aij  to  rates.     The  New  Company's  sab-| 
scribers  have  signed  on  under  certain  rates  and] 
conditiotLs.     It  is  evident  there  will  be  an  attempfej 
to  modify  lhe«o  conditions.     This  ia  gathered  from 
the  sentence    "As  to  the    matter    of  rates,  this 
question  produces  some  difficulty  to  detennine  at 
present  (the  italics  are  ours), owing  to  the  Government 
hainug  established  a  system  of  telephone  uses  which 
will  necessitate  sotmd  consideration  on  the  part  of 
the  companies  before  establishing  their  new  scale  of 
charges."     But  the  National  Company  was  iu  thaj 
position  of  being  able  to  modify  its  charges  owingl 
to  the  new  conditions— those  charges  having  beeal 
arranged  under  old  conditions,  while  the  New  Com-j 
pany's  proposed  charges  were  made  having  the  new  I 
condition  of  thin{^  in  mind,  and,  in  fact,  whilai 
advocating  the  Government  taking  the  trunk  lines.  | 
To  us  it  seems  that  a  cMnbination  of   int 
having  been  effected,  the  New  Company  will  go 
back  on  its  promiB<?s,  and  a  scale  of  charges  higherJ 
than   those  contemplated  three  months    ago  will 
be  brought  into  force  three  months  hence.     Under 
tbe    circumstances,    we    have    no    hesitation    in 
saying  that  no  single  subscriber   is  legally  bound 
by  having  signed  a  reqtiisition  to  tbe  New— that 
is,  if  the  latter  change  their  promised  plana.     Vfm-, 
frankly  ncknowlud^^e  that  we  have  been  completely' 
bambooidod  by  the  iwttou  of  the  New  Company, 
because  the  outlook  at  the  oommencemunt  of  tbeic, 
work  seemed  to  point  to  "  offioioucy  with  vcoDOaV-*^] 
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As  things  have  tamed  oat,  there  is  do  certainty  of 
either.  It  is  well  known,  however,  thftt  our  aympei- 
thiee  have  always  been  in  the  direction  of  a  govern- 
ment monopoly,  and  we  only  accepted  the  competi- 
tion of  the  New  Company  as  a  pis  alter.  We  are  as 
convinced  aa  ever  that  the  Government  onght  to,  and 
in  the  long  ran  must,  take  over  the  telephones.  The 
combioed  inteieata  know  this  as  well  as  anybody, 
bat  they  are  in  this  nniqae  position,  they  ceui  hurry 
ap  or  delay  Government  action  at  their  own  sweet 
will.  If  they  give  as  an  efficient  and  economical 
service  their  years  of  existence  are  very  short, 
because  snch  a  service  means  so  large  an  increase  of 
subscribers  that  the  telegraph  return  mast  suffer 
considerably,  and  too  much  public  money  is  locked 
up  in  the  telegraphs  to  allow  too  great  a  loss.  If, 
however,  the  telephone  service  is  but  moderately 
good,  the  telegraph  service  will  just  go  on  paying  its 
way  without  interest  on  capital,  while  year  by  year 
the  capital  expenditure  necessary  to  take  over  the 
telephones  will  increase,  and  thus  induce  Postmasters- 
General,  Chancellora  of  the  Exchequer,  and  Govern- 
ments, to  put  oCF  the  evil  day. 

We  have  left  ourselves  but  scant  room  to  call 
attention  to  the  special  report  and  report  of  the 
Select  Committee  on  the  Telegraphs  Bill,  which 
together  with  the  minutes  of  evidence  has  just  been 
issoed.  The  cost  of  report  and  evidence  is  only 
fonrpence,  ao  that  anyone  interested  in  the  subject 
can  easily  obtain  a  copy.  One  or  two  of  the 
qoestions  relating  to  the  future  action  of  the  depart- 
ment were  of  an  insidious  character.  Mr.  Summers 
suggested  that  taking  over  the  trunk  lines  made  it 
evident  that  the  Post  Office  thinks  it  desirable  the 
State  should  take  over  the  telepfaonicsystem,  to  which 
Mr.  Xiamb  did  not  disagree,  nor  to  the  suggestion  of 
Ur.  Shaw  Lefevre  that  taking  over  the  trunk  lines 
was  a  long  step  towards  the  ultimate  end.  The  evi< 
denee  of  Mr.  Lamb  before  the  Committee  shows  that 
tiie  permanent  officials  regard  telephonic  competi- 
titm  as  partly  at  any  rate  accounting  for  the  fall- 
ing off  in  telegraphy.  Our  argument  has  always 
been  that  if  the  amount  of  royalties  paid  by 
telephones  equalled  the  estimated  rate  of  increase 
that  should  be  received  ftom  telegraphs,  the  Govern- 
ment might  well  hold  their  hand.  Mr.  Lamb,  in 
,  his  evidence,  said  the  amount  paid  on  royalties  was 
"  A  little  more  than  £40,000  for  the  last  year."  He 
gave  the  gross  figures  of  the  revenue  of  the  telegraph 
department  for  the  year  up  to  March,  1892,  as 
£2.642,a00.  Mr.  J.  Staats  Forbes  in  hia  evidence 
gave  the  ntmiber  of  telephone  messages  aa 
160,000,000,  "  at  an  average  cost  to  the  public  of 
a  little  over  one  halfpenny  for  each  communi- 
cation." Say  the  160,000,000  verbal  messages 
brooght  £350,000,  which  is  Uttle  over  hal^uny  per 
message.  Out  of  this  the  Government  got  a  little 
over  £40,000.  We  contend  that  through  not  working 
the  telephone  system  and  getting  only  royalty,  the 
Government  lost  at  least  another  £40,000,  and  will 
continue  to  lose  this  and  more  every  year.  In  the 
long  run  some  government  will  be  forced  to  buy 
the  telq>hone  system  at  a  ruinous  loss,  for  telephony 
having  then  practically  superaeded  ordinary  tele- 
graphy, the  coital  spent  on  acquiring  the  telegraphs 
mnsi  be  added  to  the  capital  spent  on  acquiring  the 


telephonic  system,  or  the  nation  will  have  to  put 
down  the  millions  spent  in  acquiring  the  old  tele- 
graph system  for  which  they  have  received  little 
interest  as  lost — a  not  very  pleasant  prospect. 


REVIEWS. 


"BlMtrlo   Ucbtlns   IW    lUriM    Wmgtamarm,"   by    SyDSHY  F. 
Walkkr,  M.I.E.E.,  Tower  Publisfaing  Compaay,  London. 

This  IB  a  special  book  with  a  apecial  object — viz.,  to 
ioatract  marine  engineers  in  the  rudimeDta  of  electrical 
work.  It  ia  neceasary  for  completenesi  and  fcr  lucidity  to 
give  a  good  deal  of  informatioD  in  such  books  as  bears 
upon  the  subject  generallj.aDd  not  upon  the  one  branch 
specially.  In  this  Last  decade  of  the  nineteenth  century 
we  must  compluin  when  a  book  ia  issued  without  an  index. 
The  table  of  cootenta  may  be  full,  as  in  this  case,  but 
an  index  is  always  required.  The  book  before  us  is 
written  in  a  manner  and  with  a  method  that  should 
commend  itself  to  readers.  The  preliminary  chapters 
deal  with  the  terma  used  in  considering  the  subject, 
with  dynamo  machinea,  with  cables,  wires  and  wiring, 
lamps  and  fittings,  switches  and  cut-outs,  and  the  various 
details  connected  with  these  aubjecta,  as  welt  as  with 
measuring  instruments.  We  imagine,  however,  that  the 
chapters  on  faults,  or  causes  of  failure  and  how  to  remedy 
tbam,  the  use  of  electric  light  on  petroleum  ships  and  on 
cai^o  ships,  as  well  as  the  information  about  search  lights, 
will  be  most  appreciated  by  the  class  for  whom  the  work 
is  specially  written.  Aa  a  rule,  the  marine  engineer 
takes  charge  of  the  complete  installation,  and  has 
nothing  to  do  with  the  actual  work  of  installing  the 
plant,  though,  of  course,  in  order  to  maintain  it 
properly  it  is  best  to  have  some  idea  of  the  whole  work. 
It  ia  becoming  common  now  to  have  a  apare  armature  in 
case  anything  goes  wrong  with  that  originally  in  the 
dynamo.  In  hia  chapter  on  "  Faults,  etc.,"  which  may  bo 
taken  as  a  sample  of  the  whole  book,  the  author  commences 
by  pointing  out  the  faults  likely  to  arise,  and  how  they 
may  arise.  We  have  then  the  search,  the  finding  the  fault, 
ana  when  possible  the  method  of  remedy.  With  regard  to 
the  safety  of  the  electric  light  on  board  petroleum  ships, 
we  Uke  it  that  it  ia  agreed  that  no  light  can  be  absolutely 
aafe,  but  that  the  electric  light  properly  installed  and  care- 
fully maintained  is  safer  than  any  other  illuminant.  We 
believe  the  marine  engineer  will  welcome  this  book. 


VENTILATION  OF  BILLIARD  SALOONS. 


The  beneficial  results  and  usefulness  appertaining  to  this 
branch  of  the  electrical  industry  is  one  of  such  considerable 
importance,  not  only  to  central  station  managers  (desirous 
of  increasing  revenue  account),  but  also  to  the  proprietors 
of  billiard  saloons,  as  well  as  to  their  customers  desirous 
of  playing  in  a  healthy  and  purer  atmosphere,  therefore, 
under  these  circumstances,  we  take  pleasure  in  calling 
special  attention  to  a  new  alternating  current  electric 
blower,  which  is  being  placed  upon  the  market  by  Measrs. 
Shippey  Bros.,  who  are  now  so  well  known  in  connection 
with  small  motor  work. 

It  has  come  within  our  province  to  recently  inspect  one 
of  these  new  type  of  electric  ventilators,  which  appliance 
has  been  specially  designed  by  Mr.  Arthur  Shippey,  in 
order  to  carry  out  the  objects  in  view.  The  revolving  fan 
is  entirely  enclosed  in  an  outer  case,  and  is  arranged  for 
fixing  either  to  or  outside  of  the  walls  or  windows  of 
billiard  saloons,  smoke-rooms,  etc.,  and  by  a  apecially- 
conatructed  switch  the  brushes  can  be  easily  reversed  by 
pulling  a  chain,  so  that  it  can  be  either  used  as  an 
ezhauater  of  foul  air  or  utilised  to  suck  in  fresh  air 
according  to  requirements.  The  one  submitted  to  our 
inspection  has  been  specially  constructed  to  work  on  alter- 
nating currents,  and  is  supplied  in  three  useful  sizes  of 
13in.,  18in.,  and  24in.  blades,  and  in  three  windings 
to  suit  the  leading  alternating  current  systems  at 
present  in  vi^ue  in  this  country  and  abroad.  The 
motor  has  self-oiling  bearings,  and  is  also  fitted  w\t,H  «x>. 
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ingenious  arrangemttDt  for  oonstantljr  oleacing  th«  commu- 
tators from  duBt,  etc.,  a  plan  which  sraatly  tends  to  prevent 
sparking  and  the  wearing  awaj  of  same.     We  faara  not 


tanily  to  iriae*  bddn  oar  readers  fuller  particulars  and 
drawings  ol  tUa  ingenious  little  appliance,  which  ii  well 
made  and  has  every  appearanoe  of  doing  good  work,  and 
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tested  the  efficieuey  or  aolaal  wn-king  resotts,  but  are  told  I  mta  which  we  think  b  dertioed  to  aviat  in  the  sale  of 
they  are  good.  Howevir,  we  an  promised  a  ventilator  Use  \  eleelrieity,  e^adaOy  in  dfatrioti  whan  euirant  is  obtaiu- 
this  purpose  very  shortly,  when  wt  shall  taka  the  qipor- 1  abla  i»  a  nMOoahU  pioa 
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Owing  to  ui  ovwright  the  curvaa  were  omitted 
wliidii  illiutntad  Hr.  AJexander  Siemens'  paper, 
M    b'™)  ^  "C  imie  of  Angiut  18,  uid  whicb  wu 


read  before  the  BriUah  AseooiAtion  at  Ediabui^h.  We 
now  g}ve  them  on  this  aod  opposite  page,  so  that 
our  readers  may  hare  the  pa[>er  complete. 
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LIGHT  AND  POWER. 

BT  AKTBtTB  P.  OCY,  AmOC.HKU.  IKST.  BLBOTBICAL  K!HttKEBB». 

fjlU  righU  rtMTwd). 

L— ETOLUTIOK  OF  RLECTRICAL  ENOINBBRDIG. 

Tbe  Pibst  Elixtkic  Tjort. 

It  vruon  onvoroning  in  thojrorur  1810  that  Sir  Humphry 
DftTjr  iihowed  to  a  large  and  dietingnisbed  aiidirtico,  atwtnblod 
at  th«  rooms  of  Uie  Royal  Lastittiliao,  tbe  brilliant  and 
dusliog  light  tliat  waa  produoed  \*j  paasin^  a  cuncnt  of 
«lMtricit}'  tlirou^b  two  iiiMiciU  o(  charcoal,  aliout  an  inch 
long  Wtd  one-sixbwnth  of  aii  inch  thick,  the  laid  jiencilci 
being  placed  vnd  to  end,  and  itli^htiy  wpanuid  from  euih 
otiitr.  Thi^  ix  gvn^ralljr  concoded  to  \«n  bc«n  tiui  li»t  time 
that  tho  world  mw  ttw  electric  light,  h«Dco  vra  may  dittv  iu 
birth  from  the  abate  historical  event. 

DlltOOVIUIV   or    DyNANIO    BLKCTRIt-ITV. 

In  tlioee  days  the  only  aroiUble  sooree  of  electricity  wtM 
Hie  primary  or  Toltai<^  cull,  and  to  obtain  auy  large  quantity 
of  electricity  a  grvat  niiml«T  of  th«tit-  liad  to  be  lined,  A 
number  of  cells  conoeoted  toguther  (oniu  a  battery,  probftbly 
ao-nained  aft«r  the  example  afforded  by  calltnff  a  number  of 
fidd-guQ*  a  battery.  The  battery  emjiloyod  by  Sir  Humjilirey 
Davy  coDitiHUxl  of  2,000  Omro  evils,  no  some  idea  can  be 
fonned  of  the  great  trouble  and  expense  incurred  in  handling 
Buoh  a  quantity.  A  voltuc  cell,  as  most  people  know, 
consiatd  of  two  diflerent  meiab  put  into  a  glau  or  porcelain 
Jar,  the  Jar  being  divided  by  a  poroue  partiUoD,  and  filled 
with  aciflulaU.'d  ulutlona.  A  win  la  fixed  to  each  metal 
plate,  and  when  the  two  free  ends  of  tbe  two  wire*  are 
joineil  together,  so  a«  to  form  a  eomplete  circuit,  then  a 
curniot  of  electricity  will  flow,  the  slrengtli  of  which  will 
depend  on  the  viiw  and  nattire  of  the  meljds,  and  the  kind  <>f 
solution,  etc.  Iu  the  particular  type  of  cell,  known  im 
Orove's  celt,  the  two  inetats  consist  of  linc  and  platiuum, 
the  cine  beiii}{  put  into  a  solution  of  sul]>huric  acid  and 
Ibe  platioiuu  into  a  mlu^on  of  nitric  acid. 

It  wu  rMerred  to  the  genituof  Hnnry  and  Faraday,  tliose 
two  aoekera  after  truth,  to  <li»dow;  to  the  world  the  great 
diaeoTcry  that  iiingnutiHni  could  produce  elortricity — u  iliti 
covery  Uiat  w  jiully  clawed  a*  tmo  of  the  most  imi>ortaiil 
that  man  oTer  made. 

The  honour  is  equally  divided  betwwcn  the  two  aboviv 
named  men  ;  ea«b  was  working  |iatiently  and  lalx>riou«ly  to 
find  tbe  link  betwtwo  electrii-ity  and  magnetiHUi — Henry  in 
tbe  New  World,  aniidal  hlH  buay  worka^tlay  duties  nf 
t«acliing  at  AIImui;  Aoadeiny,  New  York  Stnt«,  Kimtchiiig. 
when  lie  could,  a  few  spare  monieittA  to  H{<vnd  i>n  his 
abaorbiiig  oxparimeDts.  Pftntday,  in  Knglond,  with  ajuiile 
launrA  and  auentific  facilities  of  every  dewri)itioo  at  liia 
CONUMOd,  occupying,  ha  he  did,  the  jiosition  of  cbeuiiuil 
profenor  at  the  Royal  Iiiatilution.  Each  was  working 
tude|«ndently  of  the  other,  and  made  the  long  wished  for 
discovery  inde|i«ndeiilly.  Iu  point  of  time  Henry  was  the 
ftrwt  to  reach  the  goal,  August,  1830.  being  given  oh  th« 
tlioo  of  hia  dooioive  vxpertmontal  proof ;  while  Faraday 
arrived  at  tli*  visa  enda  to  Sopt«mbcr,  1931,  ignorant  of 
Benry**  work. 

Aju)  now  to  Mt  forth  the  nature  of  this  monientoua 
(tiacovtty.  Prior  to  ibis  time  it  waa  known  that  when  a 
current  of  electricity  was  (lowing  in  a  coiKluctor  or  wire  it 
would  deSect  the  needle  of  a  compass  plued  near  to  tbe 
irin,  abowing  that  tlw  el«etric  current  acicxi  maipvetically 
bv  deflecting  or  atti«cting  the  nnodtfi.  Henry  and  Knratlay 
ducorerod  the  converso  of  thiH,  i.*„  that  magnetism  ronid 
prodoee  an  oloctrie  convnt.  When  a  pieoo  of  iron  is  nwno- 
tised  ita  two  ends  are  named  the  "  i>oles  " :  when  the  iron  tmr 
ia  beiit  into  the  sbajio  of  a  horscfihoe  ito  two  ends  are 
brought  near  together,  so  that  both  the  iioles  can  exert 
their  power  Jointly  ;  from  one  |>olo  of  the  Biagnot  a 
■Iraam  of  what  us  b««n  named  liy  Fanday  "  linc«  of 
foree "  iasue,  and  rv-«nt«<r  at  tlie  other  ]Kile ;  in  the 
oaao  of  the  borseahajwd  magnot,  the  line*  curve  acTOM  th« 
air  gap  between  tbe  two  jtol<«,  and  tbe  spae*  which  thcM 
liaea  of  fono  occu|>y  ia  named  the  "  magnrtto  field '  : 
tlwMi  llnat  of  force,  of  courae,  or*  only  Inuginaiy,  like 
Uui  Bqnatorial  tine,  but  they  wrve  to  illustrate  very 
elaariy   the   direction  of  the  nuguctk  foroea,     Wben  tbe 


ends  of  the  magn«t  do  not  faoe  each  othev  tbe  Une«  curve 
round  in  issuing  and  entering.  If  a  length  of  wire  or  aeUl 
conductor,  yAoKt  two  ends  are  joined  (o  a»  to  make  a 
complet*  cjicult,  be  caused  to  more  acrou  the  magnetic 
ftold,  CO  a>  to  cut  through,  so  to  s|>eak,  the  "  tines  of  force," 
th«n  a  current  of  electricity  will  be  generated  in  that  con- 
ductor, and  will  last  so  lung  an  the  movement  of  tbe  conductor 
lasts  in  tbe  magnetic  field.  The  nme  efleot  will  be  producod 
if  the  wire  ts  stationary  and  the  magnet  bo  caaaod  to  more. 
This,  tbw,  Iu  brief,  ia  tbe  fundamental  principle  upon 
whidi  all  dynamos  worlc,  and  without  tbe  poaseasion  of  tlua 
it  i«  »fe  to  ay  there  would  be  no  electric  lighting  u  U  ia 
tiMlay.  — 

EvoLcrioN  OF  TUB  MoDBfiK  Dtxamo  akd  Lucm.        I 

I'or  i»omo  coniuderable  time  the  dynamo  was  confined  to 
the  laboratory,  and  looked  upon  aa  a  scientific  piooe  of 
apparatoe,  ademtiata  little  dreaming  wlat  a  future  it  bad 
before  it.  The  first  praetioal  form  which  tbo  dynamo 
assumed  was  that  brought  out  by  Ur.  Werner  Siemona  In 
18C7,  and  during  tbe  subseciuent  10  years  many  keen  mioda 
were  Itanl  at  work  improving  it,  and  gradually  bringing  it 
into  shape,  electrically  and  mechanically. 

Naturally  tbo  next  article  that  claims  our  attention  ia 
the  electric  lamj),  the  adjunct  to  the  dynamo,  the  evolataoB 
of  which  was  slov  and  gradual,  like  the  dynamo,  ^ihvx  a 
current  of  electricity  is  poaaod  tliroiuh  two  pencila  of 
charcoal  or  carbon,  slightly  aepwated,  taeie  alowly  oonwiB 
away,  and  the  carbons  lued  to  be  fed  forward  by  band; 
thi.i  primitive  method  waa  auppbuted  by  automatic  feedfa^ 
elTectod  by  clonkwork.  Tbe  finil  arc  lamp  of  real  pradj^H 
value  was  dftiignod  in  \N)'i  by  Serrin,  w1k>  oauaaa^^H 
electric  current  to  rtgulata  the  lamp  antomatwaUy.  After 
this  rapid  improvementa  appeuod,  reaulting  in  tiw  exoeUmi 
typ&A  of  to-day.  ■ 

Turning  now  to  the  glow  or  incandescent  lamp,  early  «x|<eri-' 
nientolLiitji  firHt  uaed  platinum  wire  aeoleil  in  a  glan  bulb,  filled 
with  non-com buatible  vapour.  U[ion  sending  a  ctimnt  tbrovgk 
a  thin  piece  of  metal  of  high  resiatancv,  like  pinlinnro  or 
iridium,  it  is  raised  Ui  a  white  beat,  the  brilliancy  ot 
intcDoity  of  the  light  ctnittod  depending  mi  the  quantity  of 
cniT«Dt ;  thi«  is  the  principle  of  the  inouidaacent  lt«K  ukI 
since  the  metal  would  consmue  away  in  the  atmoapoen  il 
was  necessary  tu  place  il  iu  a  non-coiuboatible  vaponr,  such 
a«  nitrogen.  Through  the  tuvention  of  tbe  nir  pump,  howeveVt 
a  new  Bebl  preaented  itself.  About  1678  Pirof.  W.  Crookea 
made  a  series  of  voluabln  oxperiineola  on  the  vMUOm  ttib^ 
and  cr'ncoived  the  iilc<a  of  making  inaafldeseent  lampa  hr 
plncing  the  thin  mot&l  thread  or  filament  in  *  ghoa  bolB^ 
exhausted  of  air,  J 

SimulUneously,  wc  had  Edison  working  in  Amencft,  as*" 
Laue  Fox  and  Swan  in  England,  each  striving  to  evolve  a 
practical  glow  lump  ;  cstch  was  suoook^uI,  and  at  abunt  ibv 
name  tinio.  EdiMio  and  Swan  [nit  the  fruits  of  their  Ubonr 
together,  and  then  was  created  the  famous  EdisoB-Swnn 
lamp,  consisting  of  n  thin  curled  thre«d  of  c«ri)OB  smM 
in  an  air-exhausted  glots  b«ilb. 


Elkitbii-  Lioitt  Mania  of  1881. 

We  now  reach  Ibe  year  1881.  An  electrieal  exhibition 
at  I^arls,  and  a  subsequent  one  at  tbe  Cryvtal  Palace  in  lbs 
(oUowing  year,  gave  the  )>ublir  op|>ortnnitios  of  enmniiti^ 
and  critknsiig  toe  new  illnminant.  Mind,  at  that  time  tharw 
were  no  adf-iegulating  device*,  no  proved  method  of  distri- 
buting  the  electric  current,  noarc  lamp  that  coutd  be  CDtwIad 
on  to  buni  for  five  nunutce  withont  Bpluttcriiig  and  going 
out,  no  aorvieeahk  ston^  battery,  and  lastly,  no  exprwdoa 
of  surprise  if  tbe  tlghbi  suddenly  wreot  out  at  any  monteal. 
The  dynamo  was  in  a  very  crude  state,  tbe  aame  mtli  the  are 
lamp,  and  very  little  knowledge  existed  in  fixing  wtiea  ;  but 
all  thb  tbe  gene*«l  public  could  not  see,  and  at  that  time 
the  electricians  did  not  eilbsr.  If  the  public,  and  thoae 
interested  in  showing  that  public  l»ow  lo  make  its  forluw  la 
a  day  bad  left  the  electric  Ught  alone,  all  might  haw  goae 
well  1  but  the  finaMtial  wolf  was  abroad  in  tfca  guise  of  tte 
company  promoter,  seeking  whom  be  might  devoor.  Doe 
probably  to  the  suceeas  lut  Iwd  altended  the  pioneer*  of 
oloctric  lighting,  the  most  exaggerated  end  chimerical 
were  sjirced  abroad  as  to  tbe  miniculons  feata  eleclrid^ 
gmng  to  )«rforffi,  a  manin  arose,  cooipanica  wore  fe 
tbe  doseu,  the  gulled  pohlic  bought  surea  vx]MMitJB| ' 
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their  fortime,  ^&  wu  looked  upon  as  a  thing  of  the  past, 
and  a  tefflpomy  panic  was  felt  in  that  quoiter.  Electricity 
ma  going  to  be  used  universally,  and  to  supersede  gas 
entirely,  and  Bharea  in  these  bogus  coirpanies  rose  rapidly. 
In  fact,  the  public  were  blinded  by  the  dazzling  effect  of  the 
electric  light ! 

Then  came  the  awakening,  the  breaking  of  the  bubble, 
and  all  the  castles  in  the  air  vanished,  demoliahed  by  hard 
facte ;  bnt  the  disappointment  of  the  public  did  not  vanish 
qnite  eo  quickly ;  it  is  remembered  to  this  day.  The  result 
of  thiA  failure  can  be  easily  explained.  The  electric  light 
wM  only  a  laboratory  experiment  then,  and  everything,  as 
hetom  mentioned,  was  in  a  very  crude  state ;  particularly, 
mitable  apparatus  for  controlling  the  light  automatically  ; 
the  cwnpounding  of  dynamos  was  unknown,  and  lights  could 
not  be  switched  off  and  on  in  various  quantities,  unless  there 
was  Kone  manual  aid  to  keep  the  lights  at  their  ])roper 
biilliaiioy. 

SCBBKQUE^T   PrOGBESS. 

Dnrisg  the  last  few  years  invention  has  been  going  on  at 
a  TBiy  rapid  rate.  The  most  eminent  scientists  and  physicists 
of  thiB  day  have  given  their  minds  to  the  task,  and  have 
diligently  laboured  and  experimented  in  the  laboratory. 
Bit  r^  bit,  piece  by  piece,  has  the  edifice  of  electrical  science 
been  built  up.  One  man's  mistake  was  another  man's  luck, 
defects  were  rooted  out  one  by  one,  and  no  sooner  was  one 
thing  accomplished  than  another  man  tried  to  improve  it. 
The  man  of  science  was,  however,  not  sufficiently  backed  up 
by  practical  cud.  The  early  electricians  did  not  exhibit  good 
m^^^nii-al  construction  in  their  api>aratU3 ;  they  were 
ignorant  of  the  forces  with  which  they  had  to  deal ;  in  one 
word,  they  did  not  treat  electricity  as  electric  horse-iwwer. 
Dynamos  were  built  too  weak ;  there  was  no  mccbanii^al 
deaign  about  them  ;  a  piece  of  string  uxed  to  be  put  where  a 
^ece  of  Bteel  wire  is  now  put.  It  is  now  thoroughly  under- 
stood that  a  dynamo,  or  any  other  electric  machine  which 
produces  power,  must  '>  prio7i  be  designed  and  built  in  a 
sbimg  and  substantial  mechanical  fashion,  Just  the  name  a^ 
a  steam  en^ne  is  built.  The  electrical  engineers  of  to-day 
have  taken  this  to  heart  very  thoronghly,  for  their  education 
and  training  requires  a  good  knowledge  of  mechanics  as  well 
as  of  electricity. 

It  may  in  truth  be  stated  that  the  latter  half  of  the  Nine- 
teenth century  will  be  famous  as  "  The  Electric  Age,"  and 
wiQ  mark  the  developnient  and  application  of  a  new  and 
mysterious  force,  which  has  been  tamed  »nd  haraeHsed 
tbroQgh  the  indomitable  energy  of  man  to  a  thousand  and 
one  ones,  benefiting  all  humanity.  A  force  which  does  its 
work  silently  and  swiftly,  yet  giving  no  sign  of  its  presence  ; 
a  force  subject  to  the  greatest  elasticity  In  division  and 
sab-division  ;  and  a  force  which  in  process  of  time  will 
[ffobably  be  called  upon  to  be  the  universal  slave  of  man- 
kind, ready  at  a  moment's  notice  to  do  his  bidding,  by  land 
or  sea,  in  the  toiling  city,  or  in  the  solitude  of  nature  ; 
another  secret  wrested  from  nature,  signalisin<{  another 
trinmph  of  mind  over  matter. 

fTo  be  cmtiimied.) 


THE  EFFECT  OF  FRICTION  UPON  THE  EXACTI- 
TUDE OF  ELECTRIC  METERS. 

BY   (1.    1".    ROUX. 

The  question  of  electric  meters  becomes  every  day  more 
snd  more  important  as  the  developments  of  the  distribution 
of  electrical  energy  increase,  but  among  the  numerous 
mtems  of  meters  which  have  been  brought  forward,  up  to 
tAs  present  there  are  few  which  have  given  satisfactory 
resnlta. 

As  in  every  mechanical  apparatus  set  in  motion  by  any 
matna  whatever,  there  are  necessarily  in  every  electrical 
meter  robbing  contacts  and  friction.  The  friction  arises 
frcHB  a  nnmfacr  of  causes — want  of  oil,  bad  lubrication, 
dost,  abnomal  expansion  of  certain  parts,  inconstant  re- 
sistuien  of  the  dial  wheels,  resistances  produced  by  the 
air  apon  certain  pieces  in  rotation,  friction  of  brushes  and 
pivota,  wear  and  tear,  and  so  forth. 

By  FMUon  of  their  very  nature  these  frictions  are  not 


constant,  and  vary  from  day  to  day  even  in  the  best 
constructed  instruments.  They  can  in  no  case  be  con- 
sidered as  invariable,  whatever  may  be  the  ingenious 
arrangements  employed  in  th  e  construction  of  pivots, 
gearings,  etc.  They  may  be  reduced,  but  they  cannot  be 
guaranteed  consta  nt. 

In  the  construction  of  electric  meters  sufficient  attention 
unfortunately  has  not  bee  n  paid  to  this  important  factor — 
the  variation  of  frictlor . 

Without  examining  in  detail  the  solutions  proposed,  I 
will  in  a  few  words  breifly  describe  the  different  electriad 
principles  which  have  been  employed  in  the  construction 
of  electric  meters. 

The  product  to  be  measured  is  the  electrical  enei^ 
expended  in  any  circuit  and  in  a  given  time,  which  may  be 
expressed  thus :  E,  I,  T  (volts,  amperes,  time).  It  is  sup- 
posed in  certain  instruments  that  one  of  the  factors,  E  or  I, 
remains  constant,  according  to  the  circumstances,  and  the 
meaaurement  is  carried  out  on  E  T  or  I  T  only,  according 
to  whether  the  distribution  is  at  constant  potential  or  con- 
stant current,  the  first  case  being  the  more  generally 
employed. 

Meters  measuring  energy  must  always  be  taken  as  the 
most  exact  as  taking  into  account  the  variation  of  all  the 
factors,  E,  I.  and  T. 

A  single  class  of  meters  are  capable  in  theory  of  mea- 
suring directly  and  surely  the  quantity  I  T  of  electricity 
passing  through  them.  These  are  the  chemical  meters,  the 
first  kind  of  meter,  I  think,  ever  constructed. 

These  meters  are  composed  of  an  electrolytic  bath, 
through  which  is  passed  either  the  whole  of  the  current  to 
be  measured,  or  a  certain  portion  taken  in  shunt  from  the 
extremities  of  a  constant  resistance.  This  latter  arrange- 
ment has  been  employed  by  Edison,  but  if  it  has  the  merit 
of  excluding  all  mechanical  movements,  its  use  is  very 
inconvenient  and  its  accuracy  more  than  doubtful.  The 
reading  of  the  meter  takes  place  by  measuring  the  change 
of  weight  of  the  electrodes.  This  weight  evidently  repre- 
sents the  quantity  of  current  which  has  passed  through  the 
meter,  but  the  relation  of  this  quantity  to  the  total  current 
is  absolutely  unknown,  because  of  the  variation  of  the 
resistance  at  the  liquid  in  the  electrolytic  bath,  its  counter 
E.M.F.,  etc. 

There  has  recently  appeared  another  chemical  meter, 
that  of  MM.  Desruelles  and  Chauvin,  which  is  traversed 
by  the  whole  of  the  current  to  be  measured.  The  elec- 
trodes, which  are  of  large  surface,  are  mounted  upon  a 
kind  of  balance  beam  which,  by  means  of  suitable 
mechanical  and  electrical  arrangements,  is  made  to  reverse 
the  current  in  the  meter  each  time  the  weight  of  the  elec- 
trodes varies  by  a  determined  quantity.  The  gear  of  the 
registering  apparatus  is  advanced  one  place  at  each 
oscillation. 

We  may  object  in  this  meter  to  its  complication,  which 
is  considerable,  and  to  the  certain  destruction  of  the  plates 
at  a  more  or  leas  distant  time,  and  also  to  the  loss  of 
electrical  pressure  it  necessarily  produces  in  the  mains  by 
reason  of  the  counter  KM.F.  of  decomposition,  which  must 
at  least  attain  to  one  volt. 

Pass  now  to  the  mechanical  meters.  These  may  he 
classed  into  two  large  distinct  categories :  discontinuous 
integration  meters,  and  continuous  integrition  meters. 

The  first,  of  which  there  are  a  large  number,  are  com- 
posed essentially  of  a  measuring  apparatus  (voltmeter, 
ampere-meter,  wattmeter)  arranged  on  the  circuit  to  be 
measured,  and  a  clockwork  movement,  coming  into  play  at 
regular  intervals  to  move  the  gear  of  a  dial  counter  a 
certain  extent,  according  to  the  deviation  of  the  measuring 
instrument,  and  rendered,  by  means  of  suitable  arrange- 
ments, proportional  to  the  current. 

These  instruments  are  capable  of  a  high  degree  of  pre- 
cision, but  their  mechanical  complication  is  almost  always 
very  great.  Their  gravest  defect  arises  from  the  fact  that 
the  clockwork  and  consequently  all  the  gear  and  parts  of 
the  meter  are  set  in  movement  as  soon  as  the  circuit  is 
connected,  even  when  there  is  no  consumption  to  be 
measured.  The  wear  and  tear  is,  therefore,  very  great, 
and  the  instrument  requires  considerable  attention  to  keep 
it  in  working  order.  The  continuous  integration  meters, 
or  _motor  meters,  are  based  upon   an  entirely  different 
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principlo.  Tbey  bm  compoied  etsentiallf  of  two  pnrU  con- 
nectea  firmlv  toMther :  (1)  aoni«  kind  of  motor  traveracd 
by  the  current,  C  I.  to  be  roeararfid,  arranged  so  u  to  pro- 
duce a  motor  couple  K  C,  proportional  to  tbiBcarrent;  (3) 
•ome  kind  o(  lirake— li(|iii<l,  magnetic,  or  olher — producing; 
a  reaixtjng  couple,  K'  F  V,  proportional  to  tbe  tjieed  of  the 
motor. 

I  will  bW  mention,  for  the  sake  of  not  overlooking  it, 
one  meter  which  doo*  not  boiong  directly  to  either  of  tbe 
above  classos^-namely,  the  Aron  meter.  This  meaauioe 
the  current  by  tbe  advance  made  by  one  clock  having  an 
ordinary  pendulum,  over  a  second  clock  whose  jiendulum  is 
iRflaenced  by  coiU  in  circuit  with  the  current  to  he 
neaatired.  A  differential  moreinenl  indicabei  directly  the 
expenditure  of  current.  Betidee  the  inconvenience  of 
wiudiiu;  up  tbe  clockwork  of  this  meter  by  hand,  its  great 
defect  n  the  practical  impossibilly  of  obtaining  sj'ncbronism 
of  tho  pendulum!  when  no  current  it  paaaing,  bo  that  the 
meter  continually  adds  or  subtracta  when  rnnning  light. 
The  attempt  baa  been  made  to  remedy  this  defect  by  con- 
neclinfc  ibe  two  pendulums  bv  a  loose  thread,  in  tbe  centre 
of  which  is  hung  a  small  weiKht  of  about  one  gramme,  to 
force  them  to  beat  in  uniron  when  free.  Bui  this  arrange- 
ment ha*  evidently  tbe  effect  of  ))rerenting  the  registration 
of  small  currents. 

The  future  seeming  to  be  reserved  to  the  motor-meters, 
let  us  examine  what  is  influence  on  the  exactitude  of  this 
claaa  of  motor  caui«d  hy  variation  of  friction  in  tbeir 
gearing. 

We  hare  seen,  tbeorelically,  that  these  instrumcntit  must 
take  coRstaDtly  a  q)eed  proportional  to  the  current  lutHning 
lbrott{;b  tbem.  We  can  tb«i«fore  establish  by  the  followiuK 
equation  tbe  condition  of  equilibrium  of  tho  system,  by 
saying  that  tbe  quantity  of  work  furnished  by  the  motor 
b  equal  to  tho  quantity  of  work  absorbed  by  ^be  brake 
and  the  friction  oi  tbe  apparatus.    That  is 

KVC'>(KFV)  K  V  +  «V. 

If  it  is  admitted  ihai  ^  V  is  negligible,  that  is  bo  say,  the 
friction  of  tbe  insiruinenl  is  nil,  we  can  sjy 

K  X  0-  Kx  Fx  V; 
whence  C  •  V  x  ^:  a; 

that  is,  ttie  coi'rent  is  proportional  to  the  siioed. 

But  these  motors  beinA  very  weak,  and  having  to  over- 
come tbe  frietjon  of  p^OU,  briuhc*,  gcarinj;,  It  results 
therefrom  that  the  »j>ced  of  equilibrium  is  modified  to  a 
greater  or  less  extent,  by  the  ]>rc«e'ice  of  these  accecaory 
resistanecs,  which  are  themselves  BU»ceplibte  of  variation, 
ami  which  will  consequently  cause  a  variation  in  the  factor, 
^V.  The  factor  has,  it  is  admitted,  a  oottain  value  of 
which  account  is  uken  in  the  calibration,  but  what  is  not 
allowed  for  is  tbe  modification  of  this  fuetor  from  lime  to 
time  by  the  working  of  tbe  inHtniment. 

The  loregoing  foi  miiln,  applying  to  all  tho  motor-meters, 
it  b  »oen  that  their  exactitude  is  constantly  modiHed  and 
influenced  by  the  variations  of  the  faetor,  •}'  V.  and  tbe 
variMtions  in  the  calibration  may,  according  to  tbe  caaes 
taken,  attain  Ut  10,  or  even  as  high  sd  l.^  ]>er  cent. 

Tbwv  exista  one  meter  U{>an  a  new  principle  which 
Mcapaa  this  criticism,  tbe  only  one  I  believe  whicn  does  so, 
I  mean  the  Brillit-  meter.*  M.  Brillir  in  hie  meter,  i>t  the 
risk  of  making  the  ai>panitu  aomewhst  eomplicatoil.  has 
made  it  bis  principal  aim  to  solve  this  problem  of  friction 
variation  ;  aiul  it  may  be  said  from  the  result  of  the 
nunerous  t«at«  which  have  boon  made,  aitd  from  the 
tbMfy  and  tbe  principle  itaolf  ujion  which  this  iustrument 
ii  comtrucUd,  that  bo  has  thoroughly  succeeded. 

Tbe  problem  baa  b«en  solved  in  a  very  simple  manner 
by  tbe  conpleto  separation,  the  absolute  induiiendence,  of 
the  meaaunnginatrument  from  the  registering  apjiuratus 
or  motor.  The  electric  meaiunng  instniment  is  not 
itaelf  a  motor,  but  a  simple  electro^ynamoneter  ocUng 
merely  as  a  si»ee<l  refiulatof-  to  a  small  motor,  which 
aetoates  tbe  gearing  and  dials  of  tho  meter.  The  advan- 
buee  which  result  from  this  nrran!;oment  are  aa  follows: 
(l).  TherelsatdiiLjMwi.il   <  i  i-i.'|iii:rit  t]|>on  tbe  employment 

■A  talldoseilpUDci,  wilh  itliawcMiOOi-.  '  I'l-  n  -  :>  [  ww  |[it«n 
la  tboiSMfrfcaf  A^unrfor  Jun»17th.  I-  -    n       "'  ' 


of  an  electro-dynamometor,  a  strong  cfTort  from  a  Bmall] 
current,  it  being  possible  to  wind  the  coil  with  many' 
turns,  and  all  the  burns  being  in  the  position  of  maximum 
effort  with  regard  lo  the  coila  of  tho  fixed  coiL  (3).  The 
efforts  to  be  overcome  by  this  measuring  instrument  are 
reduced  to  a  minimum.  (3).  The  indications  of  the  meter 
are  ron<Ured  independent  of  the  friction  of  tho  gear  in 
movement,  the  speed  of  this  latter  being  regulated  by  tbe 
sleclro^yiiamometer  in  tbe  same  manner  as  a  staam  engine 
ie  regulated  by  ite  govonior,  the  speed  being  thtts  reodertt) 
entirely  independent  of  tbe  losd. 

The  movable  Una  wire  eoii  is  euspeoded  by  a  silver  wire, 
Hutliciontly  li.nt;  and  thiti  for  iu  torsion  to  bo  neglected, 
enpocinliy  if  the  small  angle  of  deviation  of  tbia  coil  be 
conHiilcrcd,  as  the  deviation  is  of  a  few  degrees  only,  and 
the  maximum  deviation  correiponds  exactly  with  the 
maximum  effort  exercised  by  the  current.  The  torsion 
may  be  thus  considered  as  negligible,  and  the  tnonbla  ooU 
may  be  considereil  as  8Uspen<»d  freely  <"i  ^o  fi^d  of  (oroa 
formed  by  the  passage  of  the  current  in  tbe  main  ribbon- 
coil. 

\fa  can,  therefore,  say  that  the  effort  a  execeiaed  by  tbe 
(|nantity  of  electricity  [xissing  is  equal  to  ■ 

fl  =  (E  I)  -  '.  I 

in  which  a  =  effort  exercised  by  the  product  of 

E  =  volts,  and  1  =  amperes,  and  /  >  oppodng 
torsional  force  of  the  silver  wire. 

Wo  have  seen  that  this  effort  (  may  be  neglected 
considered  as  nil,  being  in  pmctice  absolutely  negligtbl&_ 

We  can,  therefore,  say 

«  =EI. 

By  the  cnnjitnicLion  of  the  meter  ilaelf  and  the  principle  < 
the  wattmeter  coil,  the  friction  usually  present  in  the  elaetria 
meters  is  nU,  and  in  reality  doea  not  ezisL  The  vartationa  | 
in  friction  of  the  motor  part  of  tbe  ap^ratui^  wbiob  ia 
completely  sepsntled  from  tho  mensunng  put  of  tbe 
aiipamtilB,  cannot  possibly  have  any  effect  whatever  uno« 
the  value  a,  which  will  be  always  equal  and  proportional  to 
R  I.  Nor  can  it  have  any  influence  upon  the  resistivtion, 
as  wo  shall  show. 

The  integration  of  tbe  ouantiUea  of  electricity,  or, 
tatber,  the  effort  <i,  is  brouf^t  about  by  an  cleotronotor 
putting  in  motion  on  tbe  one  hand  a  train  of  dial  wbMU 
and  on  the  other  hand  a  set  of  ]>ormanont  magoatt  gene- 
rating Foncault  earrenta  in  a  copper  disc 

Numerous  experiroeiite  carried  out  upon  Foucault 
currents,  itroduced  either  by  the  rotation  of  a  disc  in  a 
magnetic  Bold  or  by  the  rotation  of  a  ma«ietie  Aeld  over  a 
fix«J  disc,  have  demonftU.>led  that  tho  eliort  develwed  ia 
directly  |iro|>orlional  to  the  s|>oed  of  rotation.  Conee- 
quently  we  can  say  that  the  effort  6  exorcised  ujkmi  tho  soft 
copper  disc  ia  equal  to 

UtV(«M)]-E,...R;. 

in  which  />  -  effort  cxurciMd  by  the  BDoad,  V,  of  rotation] 

of  the  magnets  possessing  a  magnetic  ftaM,  M,  thalr  munli 
being  eight. 

From  experience  and  in  view  of  tbe  special  quality  of ' 
make  and   tbe  progrea  realised   in   tbe  manufacture  at 
roagnett,  we  may  consulertheir  magnetic  field  aa  remaining 
const4nt.     The  value,  6  M,  is  therefore  conatanL 

On  the  other  hand,  tbe  redlUnce,  It,  ...  fC^  will 
lilono  influence  the  speed  of  rotation  of  tbe  nagnots  tuminK 
under  the  imptilsc  of  the  motor,  conanpiently  it  la  tba 
motor  alone  which  will  be  InflueDced.  Now.  as  the  epaed, 
V,  is  obuinod  by  the  rnlue  of  the  energy,  c  i,  paanng  in  the 
motor,  we  can  t^y  therefore  : 

t-(8M)x[ri-{B,  +  R,.  .  .IU» 

This  giantod.  we  will  examine  bow  tba  ayttaM  behav 
when  a  variation  ot  friotJoa  resistance  occurs. 

Wo  have  seen  tbu  tbe  copper  disc  is  connected  (irmly 
with  the  movable  eoi)  of  tbe  wsttmeiar,  and  that  tlic  vtton 
exercised  u)>oii  this  lattertakea  plan  in  an  oppoaila  dinatfan 
to  the  effort  exoroisod  on  tbe  copper  diao  by  iba  mrtrtnn 
of  the  raagnetSL 

Suppose,  now,  there  ia  an  increase  ot  frictioa  is  tba_ 
gearing  or  other  [wrt ;  we  have  seen  above  that  tbe  olfceu 
of  this  would  be  l<>  diminish  tbe  speod  of  rotatioM  of  tb»^ 
magnets,  and    theroforo   the  value    h,  oooaeqaantly    the 
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aailibrium  which  ezisMd  between  the  two  efTurts  u  ami  h. 
It  Im  Jeslrofed,  ami  we  shull  have 

EIXSM)  xL'i-ati  +Ii,  .  .  .  En)]; 
wbeitce,       m  >  A. 

Tbo  valuo  a  being  frtMKt  than  tb«  value  h,  tho  oiovable 
coil  d(  tlie  waltroewr  will  doviiite  und«r  the  preponderating 
actton  of  EI,  and  will  dmw  with  il  the  re^^latini!  resJBt- 
BiKO  of  the  motor  circuit  (to  which,  in  the  urilli^  niftfir,  it 
M  Gonneot«d),  tbo  «lTect  of  which  will  be  to  increaae  tlw 
cUTent,  «i,  passing  throu(;h  the  motor,  and  thereb}'  girlng 
it  Rufficicnl  power  to  overcome  the  increaiio  of  friction 
rMwtanc«  spoken  about ;  the  Apeud,  nroviotialy  ditniniKhnd. 
will  now  increase  until  oquillbrium  i«  again  ostttbiinhed— 
that  ia,  until  a  is  once  more  equal  to  h,  which  will  occur 
wben  the  speed  of  rotation  has  rotumed  to  ite  i>recedini; 
ralue  eotreaponding  to  El. 

Let  ua  now  taketbeopposite  cose— namely,  a  diminiition 
of  friction.  Tbo  speed  will  then  increase  mid  the  <ilf«ci 
|)rodiK!«d  by  the  rotation  u|K}n  thii  copper  di>c  will  also 
iDcrsaae,  and  the  case  will  then  Kiaiid  ibus — 

EI<(8M)x[ei-(R,  +  R,  .  .  .  R,)], 
whence,       a  <  b. 

The  valiio  h  being  now  greater  than  the  value  a,  the  watt- 
meter coil  will  deviate  under  the  preftonderating  action 
<A  the  ma^neta,  aud  will  draw  with  it  the  rbeoat«t  con- 
tacts, wilt  increase  the  resistance  in  series  with  the  motor 
until  the  increase  of  rosist4iiice  baring  auHiciently  docreaeod 
tJie  speed,  the  eflbrt  k  hns  returned  to  its  primitive  value. 

It  IS  se«B,  therefore,  th^t  in  no  case  can  the  value  b  be 
modillod  witJioul  being  fallowed  immediately  with  a 
variation  in  the  speed  of  rotation  of  tbe  magnets  so  as  to 
bring  it  back  to  a  [witit  at  which  It  again  eattals  the  value 
0 — that  is,  to  maintain  the  itpeed  constantly  proportional 
to  the  current  to  be  measured.  Wo  can  thcrolore  conclude 
that  this  meter  carries  out  thoroughly  the  conditions 
demanded — vis.: 


W 


- /"'KldT; 


in  other  words,  that  it  is  really  what  it  i>retends  to  be,  a 
meter  of  electrical  energy. 

From  the  foregoing  it  is  Keen  that  any  vari.itiun  of 
friction  in  the  parts  of  the  Brilli<^  motor  will  have  no 
influGiKe  on  the  meter  registration,  but  solely  upon  the 
value  ei  of  tbo  small  current  required  to  drive  tbo  motor. 


DEVELOPMENTS  OF  ELECTRICAL  DISTRIBUTION.* 

Vt  PROP.   GKORGR  P0RBK9. 
l^KcrrVRK  I.— iNTRODtrcTOBY. 

In  ]8)<^5  I  had  the  honour  to  deliver  a  course  of  lectures 
here  on  the  "l>ifitiibutioD  of  Electricity."  This  followed 
a  long  paper  I  had  read  to  the  Society  of  Teleutujih 
Eflf^ineers  on  the  "  Heating  of  Conductors,"  when  I  get 
out  table*  for  (iractical  electricians  of  the  sixes  of  wires  to 
be  used  with  difl'erent  electric  currents  to  prcvunt  over 
healing.  Up  to  that  date  tbo  dixtribntion  of  electricity 
bad  been  but  little  studied,  and  numoreu*  serious  mistakes 
Were  being  made.  My  object  al  thai  time  waa  to  lay 
down  in  clear  language  the  eciontilic  conditions  which 
iniut  Dnderlie  any  scheme  of  distribution.  At  that  time. 
the  more  modern  plan  of  naing  highteneion  alternating 
CWTOBU  was  hardly  develojied,  and  the  advocates  of  high 
tension  wero  engaged  on  storage  batteries,  and  on  various 
parallcl-cories  aysieins,  which  introduced  the  high  tension 
actually  into  houses. 

When  I  arrived  at  the  conclusion  that,  for  a  central 
station  supplying  100,000  tamps,  tho  coi>por  conductors 
leaving  the  central  station  muM,  on  tho  moit  economical 
prinoi^ea,  be  equal  to  two  cylindera  of  copper,  esch 
eqiialliiig  the  ihickneu  of  a  man'a  body,  it  seemed  that 
low  tension  w-.u  doomed. 

No  single  inrentioD  of  any  importance  has  addei)  to  onr 
facilities  in  low-tenaion  distiibutiun,  so  as  to  afToct  the 
dimension*  of  the  conductors,  und  yet  low-tension  diHtribii- 
tion  has  done  much  solid  work  on  a  large  scale.  When 
asked  by  the  council  of  the  «ociety  to  give  a  course  of 

'  Cauor  ljOct«»B  delivoted  before  the  Ijoototj  gf  Arts. 


Cantor  lectures  I  felt  that  at  the  present  date,  I  could  not 
do  better  than  Biippleme,it  my  previous  courae,  aud  bring 
my  work  on  electrical  dislributtou  uj)  to  date  ;  and  it  will 
be  well  also  to  examine  ibe  reaaons  why  the  objections 
which  formerly  existod  against  low-tension  distribution 
have  BO  far  l>een  overiddcn  that  millions  of  jmunds  sterling 
have  been  invested  in  it 

Tho  present  course  of  lectures  ia  intended  primarily  for 
clrcirical  engineers,  and  it  is  to  them  that  my  principal 
remaika  will  be  addreased,  but  there  are  many  preaent 
who  have  no  intention  of  putting  nhat  they  bear  to  practi- 
cal Ude,  and  it  will  not  be  out  of  place  if  I  indicitte  briefly 
some  of  the  points  thai  bare  to  bo  atlondod  to  in  electhcal 
diatribution- 

Tho  resistance  offered  by  conductors  to  the  electric 
current  causes  two  aources  of  trouble.  One  is  that  energy 
is  absorbed  and  wasted,  and  this  may  seriously  affect  toe 
coal  bill  and  the  toul  machinery  required  in  the  central 
station.  The  solution  of  this  difEculty  it  naturally  to 
reduce  the  waste  by  reducing  the  resiatance  of  the  con- 
ductorv.  This  means  that  we  are  to  use  larger  coppor 
oonductors.  But  this  increases  the  cost,  and  it  is  clear  that 
there  ia  a  definite  most  economical  size,  such  that,  if  the 
conductors  arc  increased  in  size,  the  increased  interest  on 
capital  expenditure  swella  the  coat ;  and  if  we  diminish  the 
eiie,  the  extra  machinery  required  increases  it,  and  the  coal 
bill  ri&ea.  It  is  an  imjiortauc  fujiction  of  the  electrical  engi- 
neer to  determine  in  every  case  this  most  economical  sixe 
of  conductor,  l^rgo  experience  has  generally  led  to  find- 
ing the  most  oconomical  sise  to  be  such  that  the  current 
density  shall  be  not  more  than  500  amperes  per  square 
inch.  The  other  trouble  ia  that  when  many  lampa  are  in 
uae,  and  a  laree  cuirent  ia  ilowing,  the  electric  preaure 
is  reduced  and  the  lamps  are  dim.  The  further  distant 
a  lamp  is  from  the  central  station  the  lower  is  its  preaauro, 
and  tke  difTerenoo  in  brightnoaa  of  lamp*  JS  particubu-ly 
observable  in  tho  distant  lamp*.  Those  near  the  station 
■ufTer  DO  loes.  To  increase  the  brigbtneas  of  distent  lamps 
during  the  busv  hours,  tho  pressore  at  lb«  station  may 
be  slightly  raised.  Thus  we  generally  find  in  central  station 
distribution  that  in  the  busy  hours  lamps  near  the  station 
are  brighter  than  usual,  and  the  distant  ones  are  more 
dim.  This  is  well  shown  by  diagrams  of  jiresaure  taken 
on  diderent  (lurts  of  distribution  mains  by  self-recording 
ap|iaratua.  This  solution  of  tbo  trouble  does  not  go  (or, 
however,  as  wo  cannot  allow  a  largo  variation  of  proasuro 
in  any  lamp.  Tho  Board  of  Trade  at  present  allow  the 
Ur^o  Huctiiation  of  6  per  cent.,  and  it  ia  to  be  regretted  that 
tho  supply  eoni[wniea  generally  avail  themselvea  to  the  full 
of  this  Utitude.     This  iu  shown  by  recording  voltmeteiv. 

For  further  improvement  in  the  supply  it  in  necesaary 
to  introduce  fuedoif,  which  are  contiuciing  wire*  going 
from  the  central  station  direct  to  certain  point*  on  the 
network  of  distributing  mains,  where  the  variation  in  volte 
is  foiuid  to  Ih)  largo.  No  lamps  being  connected  on  to 
tbo  length  of  these  feeders,  tno  full  pressure  can  be 
supplied  at  the  point  of  distribution  without  other  lamps 
being  raised  in  preasure. 

I  do  not  intend  to  pass  further  in  review  the  general 
principles  of  low  tension  distribution.  The  problem  and 
the  rules  to  be  followed  were  completely  woikud  out  in 
detail  in  my  previous  Cantor  Lectures ;  and  after  iheie 
last  suvon  yonrs  of  busy  work,  I  have  not  one  word  to 
alter  in  all  that  I  said  at  that  date. 

Nor  have  I  tho  intention  in  the  present  course  to  do 
what  might  be  an  interesting  proceeding — viz,,  to  describe 
the  various  central  stations  which  have  been  erected  ia 
these  yeara,  and  analyae  and  criticise  their  modes  of 
working.  Some  of  the  stations  with  which  I  have  myself 
been  coimected  as  consulting  engineer  have  been  low 
tension  and  some  high  tension,  and  it  might  have  boflD 
thought  desirable  that  I  should  give  y»ii  tbo  result*  of  my 
own  experience-  Muroovoi-,  a*  is  well  kxown,  1  hare 
largely  devoted  myself  to  a  careful  study  on  the  spot  of  a 
large  proiwrtion  of  the  central  stations  both  in  Europe  aud 
America,  and  I  might  easily  have  found  materials  in  this 
ex|>erience  to  occujiy  a  few  evenings  with  profit.  1  have, 
however,  other  aima  in  these  lecturea,  and  descriptions  of 
central  statious  are  nut  wanting  to  those  who  are  sufficiently 
interested  in  them.     I  have  myself  ^ven  full  details  of  the 
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BucblBMT  uid  tnetfaod*  omplovctl  at  Rome  of  ihe  great 
BarofMtn  RUtions  in  a  jntirr  r«ail  beforo  thu  liixliuitioii 
of  Elwuicnl  Engineers  in  1889.  A  Tflrv  inUmtiDg  account 
ol  CM)t(«l  st.itioiiR  in  Otraiany,  by  all  tli«  boat  mannUc- 
turors,  was  brought  out  in  a  handbook  published  U«t  ytar 
at  tVwikfort  for  the  Kxhibition.*  My  desir«  is  u  tarry 
into  thes*  lectures  ibe  ume  apirit  that  led  ta  my  {>reviotu 
Cantor  Lecltirea,  and  to  bring  before  engtneen  the  jwintB 
tfaat  require  aiMtitfoii  to  mako  oiir  work  aa  jierfect  as 
powiWe,  and  to  draw  attcnlion  to  the  1in««  in  which  «re 
may  hope  to  overcoirie  the  greitt  dntwbiicks  which  atill 
bampvr  the  induelry.  and  prevent  it  from  furnishing  *ucb 
econotnical  rcKiilta  aa  th«  funeral  con<liiionB  of  cfao  [irobloma 
warrant  us  in  ex|>ectinK-  It  wil),  [  hopo,  be  found  that 
tbere  ai-e  ensineerinf  reMtirce*  at  our  call  which  have  yei 
to  be  invoked  before  we  have  reached  the  final  lolution  of 
the  jiroblems. 

A<  an  example,  1  will  p(>liit  out  to  you  one  or  two  liiCtH 
in  the  economy  of  the  aubjccU  Uno  i»  that  central 
ttation  diilri button,  iw  dintingnisbe^  from  isolated  planta, 
involrea  a  huge  additional  exDense  lii  diatributing  mains. 
The  cost  of  thM«  mnat,  from  the  nature  of  tlio  cate,  be  out 
of  proportion  to  their  earntnjjs  until  the  eonaunere  are 
nuoh  iiHM«  cJowlj  becked  than  at  prBtenL 

Another  f&et  ia  lut  our  toachiiiery  ia  lying  idle  three- 
qturt«ra  of  the  year,  and  earning  no  diridentl.  A  third  if 
that,  owing  lo  the  limited  peri'K)  during  each  <lHy  tbul  the 
iDi-iximum  demand  oxiit*,  wc  wontc  fuel  in  beating  up  mo«t 
oi  oar  boileni  (or  only  a  couple  of  houra'  work  in  the  even- 
ing. A  fourth  point  ia,  that  owing  to  the  irregularity  of 
the  domaiKl,  we  waMe  ■  gr»t  deal  of  st«am  by  workini; 
our  engines  much  nnder  ihoir  full  aiid  eooirauical  loml. 

All  these  points  will  be  fully  elahoratttl  in  the  lectures. 
The  not  leault  i«  that  electmily  in  Ix)ndoai  coata  twice  a* 
much  aa  ga>;  tliat  ii  coau  more  bo  obtain  It  from  a  public 
aupi>ly  iluui  when  manufacbured  0ot  a  lane  eaUblitbmont) 
on  the  prcmiaea;  that  tJie  mstbod  of  debiting  conaumon 
ia  unfair  on  tboMt  who  have  the  longest!,  hour*  of  working. 
Yon  Oiuat  not  be  d(«eivod  by  the  optimiitic  calculations  of 
entbusiasM  and  intermt^d  partiea.  The  electrical  industry 
has  nothing  to  fear  from  competition,  and  tie  sureal  way  of 
gaining  the  confidence  of  ibe  publie,  and  of  making  eound 
proicrea*,  ia  to  openly  accept  the  tni«  aute  of  the  oaae,  and 
aeknovledce  tbedifflcnltiee  thai  hamper  you,  and  then  apply 
all  the  akill  at  your  diapoaal  to  overeome  theao  difficidtiea. 
In  flluatration  of  the  |>ofnu  1  have  raiaed,  I  will  hero  only 
•tate  one  or  two  pointa 

I,  The  *trceta  in  I/>ndon  arc  not  lighted  generally  as 
they  ought  to  be  by  arc  lights.  We  know,  from  a  mo«t 
eitenaivo  experience,  (hat  anyone  can  set  up  a  circuit  of  10 
ampere  arc  lamps  with  un<lur);round  mains,  and  nin  them 
with  good  prolil  at  a  rate  of  £W  |ier  annnm,  during  all  the 
boiirs  th4t  gu  iamjis  are  now  luenl — 4,000  liours  per  annum. 
Tbe  eoat  of  the  mere  current  (or  thcao  from  aaupplycorapAoy, 
at  7d.  per  unit,  amounu  to  £5&.  fie.  8d.,  double  what  ib 
woultl  bo  if  privately  worked. 

S.  A  careful  compartBOii  of  Ibe  eost  of  lighting  the 
AtbOMBiim  Club  with  ita  own  machinery,  which  baa  been 
dooe  for  many  yean,  with  the  cbargee  trom  a  fiiii|>ly 
oonpany  at  7d.  per  unit.,  shows  that  the  preeenl  coti  » 
X894  per  annum,  including  depreciation  on  machinery 
costing  £1,608,  aa  afpi'nst  £1,l.^2,  which  the  oonpviy 
would  charge  us. 

We  muM  fairly  recoviiiae  bbu  fact  that  oloctmily  ia  twice 
aa  <lear  aa  gaa,  and  also  that  where  we  replace  gas  by 
viectricitv  wo  must  increase  our  expeixe  in  warming  • 
bouse.  When  this  baa  been  gtsnted,  we  must  remember 
that  wo  nve  much  in  deeorattng  and  In  {tmerving  our 
books,  that  we  abolish  vitiated  aind  dirty  air,  ami  that  wo 
can  keep  our  rooms  cool.  These  ore  suf&oient  reoommeiKla- 
bions  for  those  who  value  etoanlinow  and  bwlbh.ancj  will  spur 
the  liigvnioui  among  ui  to  roinovo  the  oonfened  drawhacki. 

In  orJor  lo  perfect  our  aystema  of  dittribution  in  |)rac- 
tiee,  wo  must  Keep  before  our  minds  the  ideally  perfect, 
and  dofiart  from  tlMt  eonrea  only  at  the  ^-.lin  oi  decidedly 
prncUcal  advantage*,  and  we  shall  often  Ainl  that  if  due 
eaubion  is  exercised  we  an  gain  niuch  by  very  sHght 
deportursi  from  the  ideally  [lerfeou  This  ia  the  npirit 
WBJch  haa  actmted  the  evolutionisU  ol  the  modern  tlynamo. 

*  "  Die  VeteerxWHi  ten  StadtoB  mit  GtektrUehem  Suoas." 


and  which  enahlee  na  to  be  prond  of  our  96  per  eont.  elli- 
neney,  white  the  ateam  engine,  with  a  hundred  year*  of 
biuin  work  and  milltoiie  of  money  epent  on  ite  develop- 
meul,  haa  reached  only  DO  per  eent.  efteieacy  in  ite 
mechanical  working.  Had  it  not  been  for  the  scientific 
men  who  took  up  dynamo  construction  at  the  beginning, 
we  would  luive  reeled  content  with  tbo  AO  per  e«ni>. 
efficiency  originally  offered  by  Bnisfa  and  othera  in 
machines  which  were  bboroughly  well  deaigned  mechani- 
cally, and  <lid  tbeir  work  thoroughly,  if  uneconomical ly. 
At  first,  designs  (^  complicated  charaeter  were  introduced, 
in  which  tbe  rapidly-revolvii^  parte — thon  requiring  ntoat 
mechanical  strengtfa^^onUined  only  the  following  mate, 
nais :  An  iron  apindle,  a  wooden  hub,  and  an  armature 
made  of  iron  wire,  wound  with  copper  wire,  tbe  perU 
being  joined  and  aegxtrated  by  millinery  and  ps]>ar  and 
sealing-wax.  Tbe  obJMi  of  this  construction  was  to  mini- 
misc  the  lo«c«.  One  weak  part  after  another  was  die- 
carded,  until  wo  now  faavi*  o,  fairly  strong  and  neehu)ieal 
armature. 

So  in  electrical  distribution.  Ten  year*  ago  we  searched 
for  the  ideally  beet,  In  each  case  we  made  elaborate  oaJcu- 
lalioos  of  the  iHobatile  consumption  in  different  i>art«.  end 
we  tried  to  averuge  the  relative  sine  of  feeders  and  dis- 
tributing mains  and  their poinu  of  oonnection  as  accurately 
as  Dot^iblo  Wc  tried  to  select  ihose  [xiinti  for  aluching 
feeders  that  would  use  the  least  co[)|Wr,  mid  we  tried  to 
devise  means  of  regulating  electric  pressure  in  the  feeders, 
so  as  to  waste  no  more  copper  or  electric  energy  than  waa 
Absolutely  necessary. 

Tun  yenn  of  practice  in  central  station  working  has  now 
storeuty[>ed  our  (iractice  a  guwl  deal ;  and  while  we  do 
not  atwap  lead  a  coniiticling  wire  by  the  shortest  route 
from  oach  lump  to  the  central  station,  and  while  we  do 
not  always  attach  a  feeder  to  the  nearest  twrt  oS  the 
district  it  has  lo  feed  in  normal  coridittons,  still  wc  always 
have  tbeee  leading  principles  in  mind  while  laying  out  a 
plan  of  electric  mains,  and  we  readily  adopt  the  general 
average  results  of  our  ex[)erience  in  poet  work  to  simplify 
our  system. 

(To  be  €onlinifd.) 


TRADE  NOTES  AND  NOVELTIES. 


LEAKAGE  INDICATOR. 

A  new  leakage  indicator,  manufactured  by  Har 
and  Bruui>,  has  been  introduced  by  tbeir  London  a({oats, 
Mmum.   0.    Berend  and  Co.     It  has  tbe  same  outward 


i 


I 


ap|>e>intnco  as  their  ordinary  fHn.  voltmeter.  Tlie  diffe- 
rence of  itutviiliul  reoiaining  constant,  tbo  reading*  can 
be  taken  direct  in  ohms.  The  readings  »f  an  sorth 
leakage  indicator  for  a  3,000-volt  circuit  ranRe  bvia 
3,000,000  ohm«  to  300.000  ohms,  and  this  range  eon  he 
dirointsbed  to  any  extent — (or  iaataeee,  Irom  1,000^000 
lo  100,000  ohus.  Tbe  iastrament  bM  three  teraUiMlo,  ooe 
of  theae  Iwing  connected  to  earth  and  the  Other  two  otv 
jojnod  to  the  mains.  By  moans  of  a  lever  handle  oitborof 
tbu  mains  can  bo  coonocted  to  «anb  through  a  coil  in  Uw 
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ioatrament  If  there  ie  a  leak  from  either  nuun  a  cnrrent 
flowing  through  L  his  coil  will  deflect  the  needie,  and  this 
indioates  the  result  direct  in  ohma.  If  the  lever  be  turned 
to  the  poaitive  pole  it  will  measure  the  leak  in  the  negative 
main,  and  vice  versd.  All  the  parts  of  the  instrument  are 
extremely  well  insulated,  and  the  coil  itself  is  soaked  in 
paraffin  wax.  The  instrument  has  been  constructed  both 
in  continuous  and  alternating  currents,  and  should  prove 
a  most  useful  addition  to  central  station  instruments. 


THE  HUMAN   BODY  AS    A   CONDUCTOR   OF 
ELECTHICITYJ 

BY  H.    NEWMAN    LAU'RENCR,    U.I.E.K. 

That  the  human  body  is  no  ordinary  conductor  has  been 
long  acknowledged,  hut  the  pecularity  of  its  conductivity 
and  the  conditions  under  which  this  conduci.ivity  varies, 
are  subjects  which  have  hardly  yet  been  satisfactorily 
investigated. 

In  a  former  communication  which  I  had  the  honour  of 
putting  before  the  association,*  I  set  forth  certain  observa- 
tions on  the  resistance  of  the  bo<Iy  tu  different  forms  of 
current.  Since  then  other  observers  have  published  results 
of  their  investigations  in  the  same  direction,  and  a  reason- 
able approach  to  the  solution  of  the  problem  of  body 
raaistance  baa  been  made. 

In  the  present  communication  I  desire  to  take  up  that 
portion  of  the  subject  which  deals  with  the  conductivity  of 
the  body  rather  than  with  its  initial  resistance — to  see 
what  is  the  effect  of  a  passage  of  current  after  the  first 
mistance  has  been  overcome  and  to  find  what  are  the 
differencee  of  conductivity  in  the  several  partj. 

The  value  of  a  true  knowledge  of  the  conductivity  is  of 
scarcely  less  importance  in  connection  with  accidental 
eontacts  with  light  and  power  circuits  than  that  of  initial 
resistance  itself  It  may  easily  happen  that  by  the  con- 
tinued passage  of  current  for  a  short  time,  the  conductivity 
may  be  so  improved  that  a.  voltage  which  at  first  was 
[tactically  harmless,  becomes  ample  to  pass  current  enough 
to  be  fatal. 

The  experiments  herein  described  were  designed  to  show, 
first,  the  effect  upon  conductivity  of  the  passage  of  a  steady 
current  for  a  few  minutes,  and  second,  to  indicate  the 
relative  conductivity  of  different  parts  of  the  body  after 
inch  currents  had  passed.  Before  going  further,  it  may  be 
wall  to  glance  at  the  position  of  affairs  regarding  the  resist- 
ance of  the  body  as  a  whole.  Numerous  investigators 
have  given  the  matter  their  attention,  notably  Erb,t  Lant 
Carpenter,}  and  Stone,^  and  a  gi'aduai  evolution  of  the  truth 
has  resulted,  till  to-day  we  find  ourselves,  not,  indeed,  at  the 
eomplete  solution  of  the  problem,  but  in  a  fair  way  tu  arrive 
at  it.  We  find  that  the  resistance  of  the  living  body  is  by 
no  means  a  fixed  quantity,  at  any  rate  when  the  skin  is 
included  in  the  circuit.  That  it  may  vary  from  half  a 
million  ohms,  with  small  contacts  and  dry  skin,  to  !>40 
ohnu,  with  very  large  contacts  and  soaked  skin,  an  shown 
by  Dr.  Hedley  in  bis  recently  published  book.||  That  its 
value  between  extremes  depends  upon  the  contact  area  and 
the  d^ree  of  moisture,  as  shown  by  Dr.  Harriesli  and 
nyielf.  That  the  situation  of  the  contacts  in  relation  to 
thenomber  of  sweat  glands  covered  has  considerable  in- 
Buence,  as  demonstrated  by  Erbf.  Further,  that  this  resist- 
ance is  much  greater  to  continuous  currents  than  to  alter- 
uting  currents,  as  found  by  Dr.  Stone,  t  who  gives  the  pro- 
portion as  2  to  1,  and  by  Dr.  Harries  and  myself,1I  who 
give  the  minimum  proportion  as  1-5  to  I. 

Some  investigators  nave  concluded  or  assumed  that  the 
whole  of  the  body  resistance  resides  practically  in  the 
skin.     Erb  seems  to  be  of  this  opinion,  for  in  his  work 

'  P^MT  read  before  the  Britigb  Associnition  at  Edinburgh. 

*  Tirnds  meeting,  1800,  "  Alternating  veriiin  Contiauous  Current 
ia  nation  to  tibe  Homan  Body,"  by  U.  Newman  lAwreace  aad 
Dr.  A.  Harries. 

t  " Elecbv-Therapentics,"  by  Wilhelm  Erb,  M.D. 

t  BmUk,  October  fith,  1883. 

I  lioiiillui  Leoturas  before  Royal  College  of  PhysicianB,  April, 
ISSS. 

I  " Hydro-eleotrlo  Methods  in  Medicine,"  by  W.  S.  Hedley, 
M.D. 

1  AmM^  at  Soofetrr  of  Arts,  March  13th,  1(191. 


already  referred  to  ho  speaks  throughout  of  the  "  resistance 
of  the  skin."  Jolly  says,  "  the  resistance  of  two  layers  of 
cuticle  is  equivalent  to  about  300  times  that  of  the  remaining 
tissues  when  a  current  is  transmitted  from  one  hand  to  the 
other."*  The  extent  to  which  this  may  be  true  is  yet 
unproved,  I  think,  though  there  can  be  little  doubt  that  a 
large  portion  of  the  whole  resistance  does  reside  in  the 
skin  when  un moistened. 

Various  attempts  have  been  made  to  eliminate  the  skin 
resistance  altogether,  and  so  arrive  at  that  of  the  tissues 
only.  Carpenter,  by  means  of  soakage  in  salt  and  water 
for  60  minutes,  arrived  at  a  point  beyond  which  the  total 
resistance  would  not  he  reduced.  Stone,  by  similar 
methods,  claimed  to  have  found  the  true  body  resistance ; 
but  in  both  cases  the  conclusion  seems  to  have  been  more 
assumed  than  proved. 

Waller,  in  his  recent  valuable  work  on  physiotogy.t 
givee  the  resistance  of  the  skia  as  from  1,000  to  100,000 
ohms,  according  to  moisture,  but  does  not  accompany  the 
statement  with  any  particulars  of  how  the  figures  were 
arrived  at  Does  he  mean  one  or  two  layers  of  cuticle  ) 
Was  the  akin  cut  out,  or  in  any  way  separated  from  the 
body  1  What  was  the  contact  area !  Did  he  intend  his 
figures  to  refer  to  the  whole  body  resistance,  on  the  ground 
that  the  portion  due  to  substances  other  than  the  skin  is 
so  small  as  to  be  negligible  1  The  absence  of  these  and 
similar  particulars  is  much  to  be  regretted,  and  without 
them  one  hesitates  to  use  the  figures  as  a  basis  for  other 
calculations,  even  though  comine  from  so  eminent  an 
authority  on  matters  physiological.  My  own  observation 
goes  to  show  that  not  only  the  skin  resistance,  but  that  of 
"  two  layers  of  cuticle,  [tlus  the  remaining  tissues  included," 
may  be  brought  below  1,000  ohms,  sometimes  with  con- 
tinuous current,  and  frequently  with  alternating  current. 
As  readily  stated,  Dr.  Hedley  has  found  the  resistance  of 
the  whole  body,  including  the  skin,  may  be  reduced  to  S40 
ohms ;  while  in  a  recent  electrocution  (MacElvain),  the 
body  resistance  to  alternating  currents  proved  to  be  as 
low  as  616  ohms  from  hand  to  hand,  and  214  ohms  from 
head  to  calf,  t 

The  conditions  under  which  Dr.  Hedley  arrives  at  640 
ohms  as  the  resistance  of  the  whole  body,  justifies  us  in 
regarding  that  as  the  minimum  under  most  favourable 
circumstances — i.«.,  in  a  bath  when  low  KM.F.  is  used ;  but 
we  are  still  left  in  the  dark  as  to  how  much,  if  any,  of  the 
resistance  so  obtained  belonged  to  the  skin  only. 

I  have  sought  to  get  over  this  difficulty  in  a  different 
manner.  By  inserting  two  internal  electrodes  of  fairly 
large  area,  one  in  the  mouth  and  the  other  in  the  lower 
[tart  of  the  body,  after  passing  the  current  for  one  minute, 
I  found  the  resistance  to  be  534  ohms.  Then  while  the 
tower  electrode  remained  in  situ,  one  of  the  non-polarisable 
electrodes  described  below  was  substituted  for  the  mouth 
electrode,  and  placed  upon  the  cheek  outside  the  mouth. 
After  again  passing  a  current  for  one  minute,  the  resist- 
ance was  1,46S  ohms.  The  difference  between  these  two 
resistances— viz.,  934  ohms — may,  I  think,  he  fairly  taken 
to  represent  the  resistance  of  the  skin  under  one  electrode, 
and,  this  doubled,  gives  1,868  ohma  as  the  resistance  of  two 
layers  of  skin  as  in  ordinary  contacts.  This  conclusion, 
however,  is  only  good  for  skin  on  the  cheek  or  similar 
skin,  with  a  circular  contact  of  2in.  diameter  to  each  elec- 
trode. Skin  in  other  parts  of  the  body  may  have  a 
greater  number  of  sweat  or  other  glands  in  such  contact 
area,  or  it  may  have  fewer,  and  this,  as  shown  by  Erb*, 
causes  proportional  variations  in  resistance  independent  of 
other  conditions. 

The  observations  recorded  below  were  all  taken  upon 
one  subject.  Two  other  subjects  were  tested,  and  the 
readings  so  obtained,  while  differing  somewhat  in  value, 
bore  out  in  the  main  the  proportions  shown  by  the  first. 

Special  non-polarisable  electrodes  were  used.  They  con- 
sisted of  glass  cups,  having  each  a  side  orifice,  Sin.  in 
diameter,  covered  with  a  piece  of  thin  bladder.  Each  cup 
was  filled  with  a  strong  solution  of  zinc  sulphate,  into 
which  a  zinc  rod  dipped,  the  other  end  of  the  rod  passed 
through  a  rubber  stopper  in  the  neck  of  cup,  and  formed 

'  "  Electro  Therapeutics,"  by  Wilhdm  Erb,  M.D. 
f  "  Haman  Physiology,"  by  AuKaatue  Waller,  M.D. 
t  New  York  Mcdieai  JovnuU,  May  7, 1892. 
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tfa«  IcrBJnal  to  vhich  the  bkUery  wire  wu  connected. 
Tbaee  electrodes  were  wanned  up  to  93deg.  F.,  hy  immert- 
ing  tbe  kUm  liody  of  the  cup  in  mnu  witter  till  ready  (or 
tue.  When  werni.the  reniUnce  of  tfae  two  wu  H'Sohms. 
WlMti  in  uu  tbe  bUdder-covered  orifice  wu  placed  upon 
Um  (kin.  An  excellent  contact,  hiring  only  ai  thin 
BMmbrana  between  the  skin  and  a  strong  ultne  solution 
wia  thna  obtaioed,  and  it  wu  hoped  that  complications 
WMng  from  dry  skin,  impcrfeat  conutct,  didereiice  of 
iMUperature  and  surface  pvlariution,  were  thereby  olimi- 
Mted. 

An  ordinary  Leclancb6  baltfiry  of  H  cells,  giving  an 
E.M.F.  of  lb  volte,  a  switch,  a  current  reverser,  and  one  of 
EdeliMii'a  auspension  milliamjwre-metcrs,  completed  the 
Appantas  mod. 


Taulb  B.— Direction  ImiMvene— oUier  coodllian*  tm  ta  Tkbte  A. 
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T4>ut  A.— Condnctirity  reaulineiL 
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ThMe  figurea  indicate  that  there  is  lees  eofiductivity  in  all 
parts  of  the  body  to  iranaverae  currents  thftti  to  longitudi- 

;^nal  one*,  even  UioukIi  the  distance  between  the  oleclro<lee 
:  very  anull  in  tbe  tranBrerN  testa.    The  conductivity  of 

'  the  trunk  loiigthways  is  296,  while  croasways  from  xidc  to 
lide  it  it  only  6*4  and  hack  to  front  (about  half  tbe  length) 
its  bigbeet  value  a  H. 

A  curious  feature  brought  out  by  Lbeee  records  is,  that 

Lin  no  CMB  does  tbe  eonducuvity  ot  a  whole  limb  lengtb- 

[viae  correspond  wflh  the  sum  of  that  of  the  two  scotioni 
of  which  ibat  length  ia  compojod.  It  is  considerably  lou 
even  when  we  take  into  account  the  additional  contacU 
neccMitar^-  for  the  soctional  readings.  I  bad  hoped  to  find  in 
the  readings  some  indication  of  the  skin  reaistance  at  theaa 
potnta,  espectiiii;  that  the  dilferenco  iietweeii  tbe  resistance 
ot  tbe  limb  aa  a  whole,  and  when  taken  in  sections  vould 
represent  tha  value  of  the  resinance  of  tbe  additional  con- 
tMU.  For  example,  the  whole  arm  gives  11,758  obmi, 
and  the  aeciional  roadinn  are  9,768  and  3,586,  making  a 
totAl  of  13,346.  Tbe  diRerence  ia,  however,  only  688 
obnu,  and  in  the  light  of  other  roodings  ia  far  tw)  small  to 
fairly  represent  tbe  additional  conUcts.  We  bave,  then, 
to  conclude  that  the  greater  purl  of  tbe  limb  reaistance  Uei 
ill  tbe  hand  contact  or  the  foot  contact,  as  the  case  nuy  be, 
and  there  is  indication  thitt  this  is  due  not  so  much  to  tbe 
condition  of  the  skin  it  these  points  as  to  tbe  nearness  ot 
bony  structure  to  the  surface.     This  view  ia  eomowhat  con- 

[Brmad  by  the  groat  resistance  shown  by  both  the  hand  and 

foot  when  the  current  waapassed  through  ihem  tranaversely. 

I  next  tried  the  effect  of  reveraats  as  shown  by  Tables 

.D  and  E, 

Fablk  1>. — BIIeot<  of  ret-oruls.  Longitudinal  carrenu.  Tha 
ravenKla  BAde  by  hand  with  an  ordinary  revcrsiiiir  key  at  th« 
end  of  each  fl*«  minutoa  |](ui«i([o  of  eorront,  oji  In  Tabic  A  and  R. 
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No.  ol 
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no  change. 

C  reduced  by  02  na. 

no  chanitCL 

C  Inorfued  by  O'l  mo. 

C  reduced  by  O'l  ma. 

KocfaMigeL 


T.tBLa  E.--Etfect  of  revenuU*.    Tmnavenw  enrt«nts. 
aj>  In  Tnble  D. 


Condition* 


^ 


Arm— Tbroujch  hand  .... 
forearm 
Leg— Through  foot  

»       calf   

»       thigh 


C  raduosd  O'l  ma. 

C  inoreaaed  O'S  nui. 

Ko  change. 

No  change- 

C  Incrcaeod  0  2  ma. 


The  small  effect  ot  reversals  here  shown  is  probably 
mainly  dtio  to  the  (act  thai  owing  to  the  special  electrodes 
uao'l  and  the  temi>erature  ff  the  atrong  saline  eolutiau 
within  them,  tbe  skin  st  points  of  contact  bad  become  a 
fair  conductor.  It  hu  already  l>ecn  shown  that  when  the 
skm  in  thoroughly  mointeiied,  the  dilTcrciice  between  the 
reaistance  to  continuous  current  unci  that  to  alternating 
current  is  very  much  loss  than  when  it  (the  akin)  is  <lry.*t 
It  leoms,  therefore,  fair  to  conclude  that  the  precautions 
taken  had  the  eObct  of  reducing  the  surface  polariaadon  to 
S  minimum. 

For  tbe  more  convenient  study  of  tbe  obaervationa  here 
recorded,  I  have  plotte<!  some  curves.  Thoae  shown  in 
Diagram  I.  illustrating  what  happened  when  the  current 
pUMd  longitudinally,  and  tliose  in  Diagram  II,  what 
uraeood  when  it  passed  transversely. 

Th«s«  results  of  experiment  are  put  forward  a;  indicative 
rwtfaer  than  conclusive,  because  though  thoy  sre  true  as  far 
aa  tbcy  go,  and  under  the  conditions  named,  yet  individual 
cooductivity  varies  considerably,  and  other  conditions  of 
t««t  may  give  other  results.  It  is  more  than  probable  that 
the  eooductivity  of  the  body  i*  greater  as  a  whole  when 
aabjeetdd  to  the  comparatively  hi^h  B.M.F.  of  tight  and 
powor  dnafta,  but  it  is  hardly  likely  that  the  distribution 
M  altered.  Many  more  subjects  must  be  tested  in  a  variety 
of  wkys  before  definite  laws  cnn  be  established,  but  it  is  to 
b«  hoped  that  the  day  is  not  far  distant  when  this  shall  be 

'  Jninalot  Instilutoof  EleoCrioal  Engineers,  Ko.  SB,  vol.  xlx. 
t  Paper  by  Ur.  STiobume,  Britbfa  dimocialioo,  Leeds,  IS90. 


accompliafaed.  and  I  for  one  will  eoiitjnuo  my  efforts  in  that 
direction. 

It  ie  neoeeiary  to  emphasise  the  fact,  especially  in  the 
light  ol  resistances  to  alternating  curronta  found  in  tbe 
electrocuted  crimin.ile  in  America,  that  tbe  effects  of  alter- 
nating currents  on  tbe  lioily  are  not  touched  upon  in  this 
present  paper. 


WHITEHAVEN. 

In  order  to  test  the  feeling  of  the  inhabitants  with  regard 
to  the  taking  of  tbo  electric  light,  the  following  circular 
baa  been  issued  : 

"  Whitehaven  Town  and  Harbour  Truab, 

'■Town  HaU,  Whitehaven.  August Wth,  IKK. 

"  As  you  are  no  <loubc  aware  the  Truatee*  ore  about  to  erect 
plant  toi  the  generation  of  eleotrfdty  for  lighting  tlie  public  Inmiia 
of  ttio  town,  and  alao  for  tbe  use  of  private  eonaumerv,  It  ia  pra^ 
pond  in  tho  fint  instance,  for  purpoMs  of  private  aupply,  t«  lay 
electric  raaxii*  in  a  liniiteil  area  ODlV'-rii.,  Kiog.street,  xangiw- 
street,  lAwtlinr-ttnxit,  and  Corkioklo ;  but  provuion  will  b«  made 
wfaaraby  tho  area  of  aupjily  can  bo  ea>lly  enlarged  as  d«nuuid 
arlaefL  Before  doinK  to  tho  TruaWo*  are  oniiona  to  oarefully 
lucM-Uun  wliiit.demand  tortheaupplyoffdectrlDftycan  bodopondod 
upon  in  t)ie  nbove  area,  and  asyonrpremlaaaaro  within  It.  wiJIyciu 
ptoiuc  inform  the  truxMM,  en  tlie  enoloaed  form,  whether  yoii 
propoio  makinK  uao  of  the  light  upon  your  premiaea,  If  so,  and  lo 
wliftt  extent.  The  eo«t  of  the  «upjjlv  will,  of  course,  vory  with 
the  demand,  the  irrostor  tho  doinaud  Uic  lea*  will  be  tiie  price  at 
which  the  triuleas  will  bo  able  to  lupply  tbe  light.  The  prices 
piqpoaed  to  be  charged  at  6nt  are :  For  each  Board  ot  Trade  unit 
ot  electricity  per  hour  in  the  msbximum  powor  demanded  by  anv 
oonsumer  a  charge  of  SO*,  a  ouorter  ;  and  tn  addition  for  oacn 
■uch  oolt  aoppU^  a  charge  of  !M.  per  unit.  A  Board  of  Trade 
unit  ot  eloctrioity  it  equivalent  in  light  to  about  32  ordinary  ^aa 
bomara  ooniiuni)n)[  tour  cubic  foot  of  «•  per  hour  «aoh.  Tlip  <«»( 
oi  Itehtlng  unilor  the  above  cliorgaa  will  Kreatly  depend  ujxin  the 
number  of  hours  during  whleb  tin  light  Uumd  by  conmrnera.  and 
in  compnriiKin  with  the  oosl  of  llghing  by  tneann  of  gas  (light  (or 
light)  ua  follows: 

"  Wlion  tho  llnht  la  iukkI  for  an  nvoroKO  of 

1  hour  per  night  it  ia  Hiuivaleat  to  gas  at  ir.  Od.  |>er  l,000tt. 
1*  „  ..  ..  *«.  IN.         .. 

2  „  „  „  2a.8a. 

3  „  „  „  2p-24d.         „ 

4  „  ..  ..  :i".<«- 

5  „  „  „  I*.  lOid.      „ 
8  „  „  .,  Is-  I>ld.        „ 

"  In  addition  to  tbo  ooat  of  the  ti^ht  will  be  tlio  meter  rent  at 
10  por  cent,  on  tho  ca*t  of  the  motor,  ik$  with  ga»  inetorB.  Besiilea 
the  inoderaco  price,  aa  oompnrod  wiih  that  paid  for  gu,  aro  to  bo 
conaidered  the  undoubtod  advaninf^  of  oleanlinesr.  brillioocy, 
and  olearnen  of  the  ligiit.  shtonoo  of  heating;,  and  purity 
of  the  atmoaphcre  of  the  rooms  where  uaed,  and  a  poitoct 
freedom  from  danger  of  exploaione.    The  oonsumer  will,  of  course, 

Erovidc  bii  own  internal  fittings  and  luups,  either  by  puroUaso  or 
Iro  ;  and  na  regards  tbeae  he  ia  odviood  to  mnku  his  own 
inqulrlaa,  tha  coat  of  same  varying  very  muoh  in  tho  chaructor  of 
the  Httinga,  the  poaillon  a^nd  oninber  of  llghta.  nnd  tho  intomnl 
anaiiKSnieot  ot  ino  premiaea  to  be  lighted,  but  mav  be  taken  to 
cost  the  purvhnmr  on  at'emgo  from  I5«.  to  iiOa.  por  light  Inatalicd. 
U  u  particularly  rcqu«it«d  that  repliea  ou  the  aooompaoyliiL!  form 
bo  tilloil  in  OA  early  as  poeaible.  lui  the  forma  will  bo  oolleotea  on  or 
about  Suturdny.  llio  -.Jjth  inst.— Youra  ubRllvnlly, 

"Jun.s  CwiaaNS,  wcretury," 


NEW  COMPANIES  REGISTERED. 


Koonedy  Storaifo  Batterr  OainiULny,  Umltod— Kegiatered  by 
(*.  H.  Ilodiroii.  12,  XeW'COUrt,  CiLrcyxlroot.  W.C,  with  a  Oa|iital 
ot  £1<II),1I00  in  £1  shaio*.  Obj;<?t  .  to  nilopt  and  oarry  into  elToot 
an  nicreement,  ozproesod  lo  be  uindo  between  I'nt  ric^k  Kennedy  nnd 
( '.  J.  Diaa  ol  the  ono  part  and  thb  Comimny  of  the  otbor  i«in.  for 
the  ac<iujaition  of  certain  letleni  intent  ri^1atii>([  lo  improvomonta 
in  veoondnry  or  atoragc  bstlorliw,  and  to  carry  on  In  all  it*  brnnchca 
tbe  buaineaa  of  fJeotrlciana.  oloctrlcal  engrntera,  oloctriool  can- 
trnctora.  niwlinnicnl  i-nglneera.  Supplier*  M  eleotrioity,  nnd  nianu- 
fncturor*  of  olectricul  applianoee  of  ever?  deacrl ptioii .  Tho  first 
■ubuciibora  are  : 

Sharee. 

W,  .T,  Sutherland.  Sooford.  Suaaex 1 

,1,  Dunham  MaMk«y,  .'hV  Old  Hroodatreet,  E.C 1 

li.V.  A.  Kohlor,  IT,  Penchurchatroet,  E.C. 1 

H  J.  Alfr«>l,  ■J>^.  Moorgaloatroet,  E.C. 1 

G.  M,  <>urdon.  31.  ('ull^.road,  S.B , I 

W,  SimjHion,  Wivonhoe,  Wood-green I 

L.  L.  SimjHKin,  2B,  Dover  a'.roet,  W,.,. 1 

There  ahaU  not  bo  Ic«b  than  five  nor  more  than  10  TMrectom, 
the  firat  to  bo  elootod  by  tho  aignatorio*  to  tho  momorandum  of 
aaaociaUon-  Quallflcatlon.  ItOO  aharea.  Remuneration  to  be  liied 
by  the  Oraaiany  Ingeneral  mooting. 


I 


1 


BUSINESS  NOTES. 


» 


W*M«ra  u>4  BraiUUB  T^UgntiA  Company.— Tlie  rocolpu 
(or  th«  iKixi  wuok,  iJicr  disliM^liii;*  17  i-^r  runl.  inyablA  to  the 
Loii'laii  i'l-tliiio  Draidliun  t'ompany.  ueiu  t'3.^H3. 

WoM  Bartliopo*!.— M«Mr*.  R.    II.   BrtdoU  anil  Co.,  olwtrloU 
enjlinocrrt,  o(  Volt  ^Vorlu.  WiUkor  0»t<i,  Kowciuilltt'Oii'Tyiie,  Imvo 
J  obtAlnod  Ui«  olaeuki  licht  contnwl  (or  lh«  Woti  Htutlef«ol  C«- 
e]>*r»liv0  Society'*  d«w  pmnbM. 

■animoBd  and  C«,— 6oMd«a  tlis  Uublin  lUlioii  Juat  finuliod, 
Ihu  Him  liu  in  hniid  eonlrkl  otntiona  for  Loed*  nntl  Uliu;k|iool, 
while  prallinln*ry  ijroisntlionii  nut  ROinR  oo  foi'  oitwtiiiK  th«  cicc 
trie  Ugbt  world  for  tw)  Burton  •oa-TroDt  CorjiotnUon. 

Cttjr  and  8«atli  Londoo  Itnllimr  ^Tmrany  Thn  reoetpfi  for 
Uio  u'iKik  cnilm^  .\u^-ui>l  '2S  wtic  £805,  a^inft  £717  !'•'  tho  auno 
pwtod  of  lut  ycnr.  or  on  inorcAM  of  £^».  Tlio  (oUl  rocoitita  tor 
IMS  *b«nt  an  'mcrRBxi  of  £SD6  ow  thaw  for  tho  corru ponding 
period  of  1^91. 

Now  Tal«BrBpti  Station.— A  uow  «tAtlon  (or  tli«  rvcetiliun  mid 
delivery  of  IrimNitlniitic  bcIi-cniinM  will  be  o|ien«l  by  tlie  DbrrcL 
United  Slates  L'nblc  CompAiiy.  Limited,  to-dajr,  at  39,  Mnrk'lnno, 
E.C,  which  wiil  be  to  ilireot  commmiicnlion  ii-itli  the  ('omiiftny'it 
Imniinllaiitip  pnhlo  ayat^ni, 

Manalaa  LlshUng.  —Meivni.  I^riie«l  8cott  *tid  MovntAln  ath 
bury  «'iUi  in'tnlliitiun*  for  privnte  huii«eM,  hnvini'  in  liund  ii  lurKc 
inftallHlion  (or  Lord  Kllaamert-  nt  hia  hoiiM  nnd  Imiiiiii;;  fitnhiloi 
at  Newmarket,  oiicl  nro  oUo  liKbtinjj  Kenmoro  liouiw  tho  runi 
donee  of  H.  J.  Youncor,  Eati-,  Aiyyuvhiro.  AQioncut  lotul  con- 
tract* may  aUa  bo  inonUon«i]  the  li|{htlni[  of  Manor  IIouko. 
Nawcaalle-on'Tyno,  the  r««i<Ivi)i;<i  of  .liii-nc*  Knott.,  F.*i\, 

CoveatiT.— O'lng  to  tbe  rapail  iaoreaM  in  the  bu«ih«M  of  th« 
I'otenlty  Electrieol  EncfnecrinK  Conpanj,  ihajr  hare  been  com 
Lwllod  to  removo  into  lar|[er  and  more  centnd  |iroiniMa,  itituaCod 
in  Rvley-rtreat.  t'ovontrv.  They  have  atao  taken  into  imtnernhip 
Mr.  \V.  -I,  Butlln,  nho  hw  lud  ■  luve  cKiicricnoe  of  ArncricHn 
•leotrlcal  work.  Tiio  "Coifntrv"  dynamo  in  n  Mill'lly  hiiilt 
maohlBO,  and  la  larxoty  tn  i»«  in  voveiitry,  llirailnf[hiun.  ami  Ihn 
neigh bout^iood.  A  MpeciaUty  i*  nuwlo  ol  dynarao*  for  rolt'iinic. 
glvuMr  Sl>  up  to  3.000  anperen.  nnd  djriMmo*  are  built  to  any 
apaolSMtion. 

ValeaBlte. ' -Thin  mntono]  hoa  become  one  of  the  must  niiefiil 
and  imiKirtiiDt  to  electrical  onKinoeni,  and  a  rather  novel  mctJio'l 
of  emphaiiiini;  ihiit  (act  haa  boon  taken  by  the  Harburjt  India- 
rubber  Com  [uuiv,  In  the  *hn|>«n(  tlioiMun  of  a  vulcanite  priMmcda), 
one  of  which  the  Loudon  aicout,  Ur.  F.  Winter,  of  W^  I^ouilon- 
wall,  haa  tent  u«,  One  ol  them  vulcanite  |>rbM  luedaU.  whii-h 
la  aKl'tit^nlly  oieciitivl,   lina  been  eent  out  lo  oaoh  o(  the  lirin«  ur 

tioiixmi  who  have  reroii«d  a  Medal  la  the  recent  t'l^alul  I'tttmi) 
lihibitiC'it.  rhcy  coDititule  rather  a  unique  niitortifetnenl  of  u 
■inn,  a  larce  namMr  of  whow  banda  ^in  at!  iiboiit  !Si*)  eiiKaROil  in 
Iho  maoulacturc  ot  tiib  one  material)  ore  roKulnilj  omplojed  in 
tbe  production  o(  vulcanite  nrtlcloa  (or  ^ectrlcal  eoKinecrs, 
eODDt^  amMiKut  their  recnUr  olienM  the  laadlai^  fimia  lii  all  tho 
iiStnM.  braneliee  of  oleotricft)  Induatry— t«Iegr»|i)i*,  telephonea, 
•iMArio  llf^tt  enj^ineerv,  accumulnter  nuuiufoctuiwi,  and  m  hittb. 
M  troll  oa  Uie  Britiafa,  (iennan,  and  other  ^vemment*.  Tli« 
nudnl  la  an  interMlinv  aouvonlr  of  tlio  eiliibilion,  and  an  eiample 
of  the  caitMpriae  ot  tin  Haibuis  ( ompan)'. 


PROVISIONAL  PATENTS,  1892. 


IMIX 


isiai. 


IBI67. 


1AIT9. 

UIH. 
IBIM. 
I&I97. 


ApotTTT  22. 

KaanCaelnr*  of  nraatle,  eoda  and  potaati.  and  hydr*' 
eUerlo  oeld  by  olectroljlli*  troatment  M  oblortdo  or 
■edlltm  and  chlsrlds  at  pola^om,  and  ajipaTMna 
tnr  tku  pnrpoao.  Jean  Paal  Ronbertw,  Vicl«r  I.apoyru, 
and  riyuttiic'ilcf,  iJIt.  Soutliamjiton. build Idk*,  fliancory- 
lane.  London. 

InproT'evMBla  tn  or  nppUeakI*  M  eleotrteBl  neenma 
latere  ec  aeAeBdanr  or  eierace  lwtte[rlee.  Henry 
WillUm  KcMltniid.  ■£•».  Hi)[h  llulborti,  London. 

BlectrtoaUy  UlHmlnat«d  idcaa  er  devtoea.  partly  appU- 
e*)tte  t«  viker  partMMea.  Itcnianiln  Joae|)li  Bainonl 
Uill*<'2^.  8i)eil>iuiiiitoii  biiiUlinuii,  ( 'lianoNy-laiw,  London. 
(AliiiAii  IK>bbliiii  t'a^.'Ti  BtHi  ly.lwin  .loaeph  UoAlliKtor, 
l'»iU'<t  i^ljttea.)    (C«i&plc4«epMittnrtiDn.| 

iMipiroTamwiW  la  er  UMllUa  wUb  •Iwetrwmasaetlo 
alara  opparatw.  Berthold  Ho(^^latul,'J^,8outbalnllton- 
blllklil>t;K,  ChaiMwj'taae,  Londem. 

iMprevBaMaia  In  arM  reaW  for  talepheae  operator*. 
Joeeph  }i-  Hojlcy,  Ijat'i  C.  Lincoln,  and  i)ie  WooUnai-ket 
Edge  TetJ  CMnpony,  77,  Clioncery-lanc,  Uindon. 
(CoaplM*  apaetAeatian, ) 

iMptVVMMMi  la  alMlrto  are  laMpa.  I'^duard  Fnodricb 
llarauuia  Hdarioh  Laackert,  'i!i,  Bo*ithani|>ton  bnUduiK*, 
Cbaaoery-lane,  LoMlon. 

A  new  er    iMprerad   telapbeno   iramiatltar.      Crlianl 

I^dHttt     Ma)(ir      I     .MiMsiiilii;     t  >ii>h<i«4ii     Jamaaon, 

Norfolk  Hiiuw,  Nr>ifiilk*Mrc«t,  Ktmnd.   Ixindon. 

ImproreMaata  tn  etoatealirtta  apparalaa  IlipjioJyte 
Uarie  Emll  lindnoU.  61,  CbaOMty-lane.  Londoa. 


1S226. 

laas. 

15244, 

isatw. 

15308. 
i^UlS. 

I331M. 

1J3I1I. 

iri3.vi. 
K-l'Cl- 

i.vc:. 

MIX. 
!.'.l.t7 

I'lUI. 


1.149-2 
Uh:M. 

ir-KM 

IHVT7. 

i8S9a 


l-jar-fl, 
ij^i:. 

VMJ. 


A    new    elodrle    eentaet   laaip.      Carl  Anton  JobdmMi 
Uiigu  Suhruedur  and  Hninrich  Eusren  Rtcbard  SArotOat, 
WbetMene  Bouae,  Ucalop-road.  BaJhain,  London.    (Cobb 
plete  apeclAtalMii . ) 

InproreBwnU  reUtlac  M  Mtapkoole  vwUeMac  aw*- 
ratoa.  Alfred  Korilinj;  EttniTieU.  45,  Southannton-Uiild- 
mj;«.  Chnnoetylnne,  Loniltm.      iComj-lnto  •poclBcatiem  ) 

iBproramenU  la  Jointing  or  JnaoUon  boKea  tor  aluetrta 
eaUoa  or  wlree.     Haywu/d  Tylvc  ;ind  Co..  and  (.' 
t'ollan)  Uamiaoad,  77,  tbanoery-lana,  London. 

Imprevemeaia  In  and>ppertatBlB(tOcleetMaala«( 

Intora.      llL'oiy  Clny  Bull   and  JotiO  Hikii^iH.-'',  IS,  Watcr- 

nri-«l,  I,nBr|poiil. 
ImprenmaaM    In    bolder*    far    laeandaaoeat    eleeCrlo 

laaipa.     rtnnk   Drjran.    II,    Bracktey-temce,  CUrwiick, 

IjOndon. 
Improninanu  In  olMtrleal  battarlaa  and  ihalf  appUM- 

tlon  for  ooratlva  and    remedial  parpeaea.      Reginald 

WiliiHjl   llii)<>  X.TB  in^ion  and  Iv.lw.ud  I'riddle,  I.QilaH 

ViM<)na.«lrMl.  l,,i>iidoii. 

Imprevementa     la     eioetrioal     tr*a*fnr»aia.      tlenry 

Hiii'iiii£toii   Loljih.  22,  Southampton, buildin)^  Cbanoery- 

Iniir.  r>it>'J<m.     ((iuilio  .Maria  ApollODJ.  Italy.)   ICompMa 

i^pwilli'iition  'i 
ImprovemooW  in  and  reUtlag    to   elaetrl*    >aC«ert>a. 

linvid  Ft'ioi'iuan,  4A,  Southampton  building  Ctuuic«n'- 

bin<^.  1>}i]4loti 

Ai'in'trt26. 
Improvamenta  la  laa,  elaelrte  UgHI.  and  lamp  Bttlain. 

Kiiwiir-i  Hoiton,  6,  Livwy-it-rOOl    Blrioln(tKii(i 
An  Improvad  electro  ebemlonl  preioaa  tor  trooUBi  Iron 

pyrltee.  tbareby  reeoverlns  oTcrrltitBg  ralnaUe  eea 

talood  tHareln  and  av^tdiBf  all  aoxlona  ftunaa.    flenry 

fliiy  Bull.  15,  Wulor  i-tiw-r,  l.ivi>c|«i>l. 
Improventcsia  tn  the  moiked  and  Meaaa  of  eMalaUHi 

olectrU<lty.   Wiill.im  Kovtictl.  ,11.  S<iuIlurapto«l-bulldiiit[«, 

I'hnnccTy  \}utr,  l>j(>'loli, 
Improvamoata  tn  eirlleliea  for  oloctile  lUkUnc.     Robal 

Lund  ll«ii«tT>l(').  4a,  HuatAasipIon-bulldlaxa,  Cbanoerr- 

lanc,  l»Tidon, 

AlMItBT  27. 
In  prove  mo  at*     tn     and     eeoaootad     with     teleptwa* 

awlleluta.     Ilnrmnnn    OjijiMihciniC'i',    ;t4,    .\l<lrtiiiikii)iiiiy, 

l^iTkilitll, 

Kannmctare  of  an  alaatle  eemponad  far  eteotrlaal  t^ 
•nUtlea  and  atker  pnrpoa**  lnhu  Welch  Savn|te,*£(, 
!iout.hnmptOI|,buitdiD;[i>.  (h.i'iocr) 'Uitc,   l/)4>ilon. 

An  Inprwad  tactbad  of  maktan  eloeirioat  oeataaM 
betwaen  parte  of  electrical  apparalaa.  ^\'lllUm 
Enmt  <irny  and  Willuni  Arthur  I'lioe,  «,  UnanV 
buildiiitc*.  (!^anc«ry  Uno.  IxuKlon, 

iMprorermaala  la  aleolrle  are  la«p«-      Arthur    •Ti 
Ilc>wi!i.      2s,      Siiitli.im|.tvii  IniiMInK*,      Clutinfry 
l,,anttou. 


I 


Sl'EUmCATlO.NS  PUBLISHKIt 
1891. 
Uaotrlcal  prepolaLea  of  T«hU>I«a.     Elmoni. 
Elaetrte  ally -pro  pel  led  TOhl«tei.     Iloya,     (Rrown.) 
Carrier*  for  electric  lamp  anadee.     1>mku  aad  liorkam. 
Eleelrtc     rallwaya.       .Siiirc"'-    Knie.    nB>t     I'o-,     IJoith 

iSii'ii>«»>  aul  Halako  J 
ltMary>pkaae  enrrent  motar*.  ew,     Kieinoa*   Una.    and 

Co..  Limited.    (lUemeua  and  Ilalake^) 
IMti 
fteeondary  batterlee.     \jiv. 
Cleelrlc  brailns  and  aoldarlBS      Ullchell 
Kleclrle  inaalalera      Like-.     iMel'iiilby  | 
Bloolrlvauy  Ucfettoi  and  hmitlni  tauway.  aia  ,  whlala 

Alder  and  o*h«*i 


COMPANIES'  STOCK  AND  SHARi^  LIST. 


••aia>l4tk«*>  paievi^BAtaavii 


Bnuh  0*.    

-  Praf. 

City  eriiDadon 

IntL*  Kubbac,  Oaiu  Pmiu  *  Telagn^  Co. 

HsuM'to-Heuat , 

lletMi«Uiaii  Eteetric  Snpid/   

LoadoB  Klaetric  li*Vf^T 

Swan  United    

SLJaian'    

NatMPat  TelMilMW  ■■  ■  < 
Kleeuto  ONntraeiien.... 
Wein*iiiMat  Eleairio.... 


*■*«■■•*■>«■■ 


!■■■«*■•*■• 


Ltnf|ml  KImMc  Soi^    ..„ 


■••>«« •««•■«■■••» ■•■> 
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NOTES. 

MaldBtoii«.  —  Tb«  Electric  Lighl  CommitMe  has 
a.'ljoiirned  for  a  morilb. 

Tel«phoa7  In  Jai»aiL — The  number  of  Bubscribere 
in  Tokio  it  sud  to  be  over  a  tbotuand. 

Bookhaven. — Tbo  electric  light  wu  used  lut  week 
for  the  first  lime  si  Mulredj^e  Colliery. 

Slootiio  Harmoalam. — An  electric  humoniain  hu 
recently  been  continicted  in  Italy  by  M.  G.  Tamburini. 

The  New  TelephoDe  — We  underatund  tliat  tnbot 
have  boon  Uid  siit&cieut  for  the  requiremeitte  of  15,000 
tubdcriben. 

A  New  Hleropfaone. — It  h  lUUd  tbat  M.  F.  Heller, 

of  Number^;,  bus  ciiuBtiucted  >  new  microphone,  the 
contact*  of  which  float  in  quicksilvor  and  touch  the 
membrane. 

Electric  WeldiDir.— According  to  Kirkcaldy'*  testa  of 
welda  by  Benardos,  tbo  mean  of  the  olcctrically -heated 
weld*  is  over  18  per  cent,  better  in  figure  of  merit  than  tbo 
mean  of  the  hand -made  welds. 

CluuiBre  of  Name.  —  Mr.  Reginald  John  Jones, 
M.LE.t:.  and  A.M.I.C.E..  baa,  by  a  deed  poll  duly 
enrolled,  renounced  the  aarname  of  Jones,  and  will  in 
(uLnre  always  assume  and  use  the  surname  of  WalliaJones. 

Revoked. — At  the  last  meeting  of  the  Bishops  Stort- 

ford  Local  Board,  formal  notice  was  received  from   the 

of    Trade   that   the    powers    given  to  the  Ilishops 

'fibnford  l^iectiic  Light  and  Steam  Lauudry  Oompuny  had 

been  revoked. 

PenoDftl.  —  Mr.  Herbert  I^awj  Webb  has  returned 
from  his  long  sojourn  in  the  Stales  for  a  short  holiday  in 
England.  Mr.  Webb  is  at  the  present  time  contributing 
some  uibmarine  cable  reminiscences  to  our  American  cod- 
tenporaiy  ElKtritily. 

A  New  Train  SisnaL — At  a  recent  meeting  of  the 
Soci^t^  Internationale  des  Electnciena,  M.  U.  Pellat  gave  a 
■fetcnption  of  an  apparatus  intended  to  indicate  the  speed 
of  train*,  and  of  a  system  of  tigntilliiig  ]>roposed  to  prevent 
coHiaions  on  railways. 

HarseUlea — The  electric  tramway  recently  eetablished 
here  is  running  with  great  success.  The  line  is  about  six 
Idlometf^  in  length,  and  the  rails  are  double  lor  a  large 
part  of  tbo  way.  The  station  contains  three  dynamos  to 
[irovide  the  current  for  the  motors. 

Talenoe.— The  central  station  will  soon  be  completed, 
to  which  Heilmann's  dynamos  are  driven  by  gas  ongino». 
The  machinery  has  been  constructoci  by  Messrs.  Weyor 
and  liicbemond,  who  are  interested  both  in  the  construction 
of  gas  engines  and  of  the  Ueilmann  dynaraoa. 

A  Chance  for  the  Gas  Jonmals. — On  Saturday 
evening,  August  27,  the  elecUic  light  in  a  number  of  the 
shopa  in  the  High-street,  Chelmsford,  went  out  for  some 
time.  This  was  caused  by  the  rain-water  getting  into  the 
pits  in  vrhicb  the  wires  are  placed.  Of  course,  nothing 
ever  hapiiens  to  gas. 

AoorlBVton.  —  The  Accrington  Town  Council  on 
Monday  roaolrod  to  purchase  the  gas  and  water  works  foi 
^K  £713,320,  being  33  years'  purchase,  subject  to  the  ex{ierta' 
^H  reporte  being  satisfactory,  and  to  the  ratcjjayeis'  approval. 
^H  Sever  J  oouneillora  urged  that  the  price  was  loo  much  in 
^*     view  of  the  progress  of  electric  lighting. 

I  Tenders    Wanted. — The  Sudtmagistrat  of    Fiume, 

n  Austria,  invitee  tenders  for  the  cunstniction  and  working 

I  of  a  tramway  for  both  passenger  and  good*  tralfic  in  that 
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town.     Gleotricily  may  be   used  at  the    motive  power. 
Copies  of  the  specification  and  conditions  can  be  obtained 
on  application  to  the  Stadtbauamt  (municipal  town  building; 
ofEce),  Fiume.  Offers  will  be  received  up  to  the  1st  Octo 
when  the  tenders  will  be  opened. 

Sontbport. — A  somewhat  out-of-the-way  fine  has  been 
imposed  upon  the  Soulhporl  Corporation  by  the  local 
magistrates.  It  seems  that  an  uncertificated  electric  launch  ■ 
has  been  plying  between  the  marine  lake  and  the  sea  fronty 
and  for  allowing  this  the  Corporation — as  we  say — haa 
been  fined  20*.  and  costs.  For  tbo  defence  it  was  argued 
that  the  electric  launch  was  not  a  ship,  and  that  the 
Merchant  Shipping  Act  did  not  apply  to  craft  used  on  an 
utificjal  lake  only  4ft,  deejt.  Notice  of  appeal  has  beea 
preo. 

Altrinoham  Dletrlot. — A  oonferenoe  of  local  autho- 
rities, including  the  Altrinchamand  Bowdon  Local  Boards, 
the  Alti'incham  Kuru!  Sanitary  Authority,  and  the  Knuta* 
ford  Highway  Board,  was  held  at  Altrincham  on  Tuesday 
evening  to  consider  a  proposition  for  supplying  the  electric 
light  to  houses,  public  buildings,  and  streets  in  their  dis- 
tricts. The  members  oxpreasod  tbomsdves  generally  in 
favour  of  the  application  of  the  electric  lighting  com|)any, 
and  appointed  a  committee  to  consider  details  and  report 
to  a  future  meeting. 

Pookforton  Caetie. — An  electric  light  installation  it 
lieing  carried  out  at  Peckforton  Castle,  the  seat  of  Lord 
Tollemache.  An  engine-house  has  been  built  near  the 
entmnce  to  the  ground*,  which  contains  a  40-h.p.  Robey 
eniiine,  of  the  locomotive  tyi>e,  which  serves  the  double 
purpose  of  working  a  saw-mill  and  the  dynamo.  The 
latter  is  of  the  ScottSisling  ty[>e.  It  charges  66  F^P.3.  fl 
accumulators.  From  the  engine-house  a  cable,  900  yards 
in  length,  conveys  the  current  to  the  castle.  Tho  wiring 
is  being  carried  out  on  the  ooncentrio  system.  J 

Watering  Streets,— Our  American  cousins  are  nothing  ' 
if  not  ingenious  and  progressive.  The  latest  introduction 
is  in  the  utilisation  of  the  electric  tram  line  for  the  pur|>ose  of 
watering  the  streets.  A  watering-car,  built  something  after 
the  fashion  of  the  ordinary  iramcar,  with  a  horiiontal  pipe 
for  tbo  distribution  of  water,  is  run  along  on  the  ordinary 
track.  The  distributing- pipe  is  jointed  close  to  the  car,  and 
can  be  very  easily  lifted  against  the  side  of  the  car  to  allow 
of  the  pikssage  of  ordinary  vehicles.  It  is  easily  seen,  how- 
ever, that  in  a  great  many  instances  a  large  track  could  bsi 
watered  without  having  to  raise  the  pijie. 

A  Correction. — In  our  last  issue,  on  page  229,  when 
writing  on  incandescent  lam{)<  and  current,  the  word 
written  in  the  sixth  line  from  the  l>ottom  of  the  secom 
column  was  ftwni,  which  by  some  mischance  got  printed 
find.  Anyone,  however,  would  see  that  the  latter  was  an 
error,  it  being  the  lamps  which  usually  reijuire  the  fewest 
watts  that  soon  deteriorate,  or,  in  other  words,  that  soon 
increase  their  required  oonaumption.  We  have  made 
enquiries  in  other  directions  upon  the  subject  of  the  note, 
and  we  find  that  the  recommendations  of  Messrs.  Siemens 
and  Halske  are  contidercl  generally  to  be  very  good. 

Fire  on  a  Hall  Steamer. — According  to  Router,  thi 
Japunose  papers  roceivod  at  Victoria,  B.C.,  discuss  the  ft 
which  recently  broke  out  on  board  the  mail  sleam 
"  Empress  of  Japan,"  while  in  the  Pacific,  and  necessita' 
the  vessel's  return  to  Hakodatli.  They  condemn  the  fitting 
up  of  electric  wirea  in  the  inaccessible  afterhold,  which  in 
time  of  peace  is  filled  with  cargo,  and  in  time  of  war  would 
contain  gunpowder.  In  tbo  latter  case  nothing,  they 
declare,  could  save  tho  steamer  from  being  blown  up.  It 
will  be  seen  ibat  this  discussion  does  not  attribute  the  fire] 
to  the  electric  wires,  liut  it  iwints  out  what  may  be  a  grave 
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defeat     W«  quite  igrae  with  the  view  tbel  the  wires 
ahould  not  be  ineMMiUe. 

Eleotrleitr  In  Hiningr, — Mr.  Jn-ing  Hele  diMuaaea  in 
tli<i  Scjiiombor  number  of  the  En^iiufring  Maga:inf.  of  Now 
Yerk  Lfae  queetion  of  olectrie  power  in  mining.  Tbiit  la 
done  in  an  ertiele  wbicli  deservea  very  careful  consideration, 
becnUM  although  in  tbia  country  iteelf,  with  carteln  oxoep- 
tiooa,  weter  ]>owor  ia  not  krgely  available,  in  many  of  our 
eolonlii — ^thal  ia,  in  the  placea  where  our  productiona 
•bould  be  able  on  many  grounda  to  compete  aaliatactorily 
with  the  protluctioiia  of  any  other  country — watur  power  ia 
lar^coly  available,  aitd  under  conditiona  where  it  might  be 
ntiliaeil  for  the  production  of  an  electric  current.  Tbo 
induitry  in  England,  then,  ihould  aoe  that  the  a^nt4  abroad 
are  kept  fully  alive  to  the  importance  of  not  nuglecting  tbia 
developniftnt. 

Falmontb.— Durinfi;  a  lecture  on  the  "  Applications  of 
Electricity,"  by  Mr.  R.  N.  Worth.  F.G.S..  at  which  Canon 
Rogen  praaided,  the  lecturer  naid.  unfortunately  in  the 
Watt  the  Urge  towns  were  lacking  m  public  tpirit,  and  St 
Auatell  and  Okehampton  by  inatallationa  for  electric  light 
and  power  bad  put  them  to  *hame.  In  Devon  and 
Oornwall  the  tidi)  power  and  the  power  of  the  Mvara  and 
Btreama  could  eaaily  be  uUliaed  to  supply  electricity.  In 
Gonnany  tbe  power  dereloped  on  the  Bhine  100  mileH 
away  waa  by  menna  of  a  dynamo  and  copper  wire  con- 
veyed to  FrankforL  In  the  future  ho  believed  electricity 
would  bo  applied  for  many  domeatio  parposes,  auch  aa 
driving  lewing  macbinefi,  cooking  foorl,  and  heating  irona, 
and  that  phimbera  would  uae  it  for  loldering,  and  miners  in 
their  lampa. 

TrtmamlBBion  of  Power  la  Switierlaod. — The 
Vevwy  i)iij;iri(!oriiig  works  are  completing  pUnl  for  the 
electrical  iranamJaiion  of  300  h.p.  by  oontinuoua  currcnt« 
for  the  Monlfaey  eugar  factory.  The  motive  power  will  be 
obtained  from  the  Viige,  a  tributary  of  the  Rhdne.    Tbe 

ll  of  water  avuiUblo  ia  about  1<XH(L,  and  cither  nnc  or  two 
cubic  metros  of  wat«r  will  bo  ut«d  per  second,  two  metres 
giving  600  b.p.  The  initalUtion  will  compriae  a  generator 
of  the  Koechlin  tvi>e,  of  300  b.p.,  coupled  direct  to  the 
vertieal  abaft  of  a  turbine  running  at  340  rorolutione.  Tbo 
E.M.K.  will  be  1,000  volte,  and  tbe  ditUtnco  [n>m  the  gene- 
rating atatiou  to  the  sugar  factory  just  exceeda  one  mile. 
Two  motora  of  125  h.pL  each  will  be  operated  at  tbe  factory, 
and  the  inatallation  Ja  to  be  in  operation  on  the  li>th  inat., 
when  the  sugar  campaign  eommenoBi. 

UtUUlas  Water.— While  the  question  of  utilising  the 
various  weira  on  tbe  Thame)  for  generating  electricity  for 
town  purposes  ia  under  ditcuaaiou  in  more  pUc«a  than  one, 
it  is  interesting  and  eoconraging  to  hear  tlut  Lord 
Boston,  of  Hoatdaor  Oastle,  near  Cookham,  on  whoso 
estate  there  is  a  weir,  inUnds  taming  ft  to  account 
for  the  purpose  of  electrically  lighting  kk  maiMon 
■nd  groamla.  This,  saya  the  Wauinn  OwnHan,  ia 
prmiaowortby  enterprise,  but  it  ia  not  quite  so  sur- 
prising when  it  is  realised  tlut  Lord  Boston  has  hitherto 
bad  hia  own  private  gasoHieter  on  the  estate  for  lighting 
and  other  purposes,  altboufb  there  are  la^  gaa  worlu 
noar  by  at  Taplow.  A  similar  eirmiMtaMe  is  that  8ir 
Uoger  Palmer,  of  Taplow,  has  anaoged  for  the  aupply  of 
electric  light  through  wires  atretched  over  the  river  from  tbe 
work*  of  Mr.  Bowon,  at  Ilay  Mead. 

Leede  Sleetrlo  LlgbtlOE.— The  conitnictioo  of  tbo 
Yorkshire  lluuic  io-Hou»e  Electricity  Company's  works 
and  plant  for  aupplying  tbe  electrk  light  in  Leeda  fa 
proceeding  afiaee,  and  we  undantand  that  in  tJie  courie  of  n 
tew  daya  tbe  work  of  laying  tbe  mains  in  tbe  streeU  to  be 
Srst  lighted  will  be  commenced  and  vigorously  pushed  on. 
These  atceeU  include  practically  all  the  ceuUo  of  the  town, 


I 


and  also  tbe  route  to  Headtngley.  The  company,  in  tbeir 
circular  to  inteiiding  consumers  <Uted  June  last,  expressed 
tbe  opinion  that  their  works  would  be  in  operation  in 
November,  and  the  progress  already  made  rcndera  it  (irac- 
tically  certain  that  this  expe«tation  will  be  fulfilled.  Tbe 
local  finna  who  undertake  the  biuinesa  of  supplying  and 
installing  the  necesaary  fittings  tor  electric  lighting  are 
recoiviiig  numerous  enquiries  an<l  onlcr*.  and  with  tbe 
near  approach  of  the  time  named  by  tbe  company  for 
commencing  to  supply  light,  a  considerable  rush  of  bueineaa  I 
ia  confidently  anticipated.  * 

BowDCMi.  —  An  extraordinary  meeting  of  tbe  Local 
Board  wtt«  held  the  other  day  in  conaequcnoe  of  an  applies 
tiou  which  bad  been  mmle  to  the  WestmoreUitd  County 
Council  by  an  electnc  lighting  company  regarding  the  ■ 
introduction  of  tbe  electric  light,  and  tbo  company  bad 
applied  to  the  Board  for  sanction  to  lay  cables  throughout 
the  Bourct's  ilistrict,  and  there  being  a  meeting  of  tlie 
County  Council  it  was  thought  advisable  that  the  queatJoa 
ahould  bo  discuaae<l  without  delay.  SimiUr  questions  to 
this  will  probably  come  before  many  of  tbe  local  boards 
■nd  the  county  councils.  In  this  case  tbo  committee  of 
tho  County  Council  b«ve  been  requested  to  withhold  their 
decision  until  it  he  seen  what  conditiona  tho  company  were 
likely  to  comply  with,  and  what  ooncesaiona  tbey  were 
willing  to  give.  Of  course,  the  coutity  council,  in  conjniw- 
tion  with  the  local  boards,  are  answerable  for  tbt  ^9^^ 
maintenance  of  tbe  roads  aud  streets.  ^^^H 

Book  Received. — We  have  recuved  from  Mann. 
E.  and  F.  N.  S|>on  a  copy  of  "  Tbe  Phonograph  and  Bow  to 
Construct  It:  With  a  Chapter  on  Sound";  by  W. 
Gillott.  Tbe  Urgcr  )iortion  of  this  work,  says  tbe  author, 
was  originally  published  in  the  pages  of  the  Engtitlt 
Meehanic,  but  it  baa  been  very  largely  re-written,  aiu]  is 
undoubtedly  tbe  must  complete  monograph  upon  tbe 
subject.  Our  ideaa  u|)on  the  subject  of  the  phonograph  are 
fairly  well  known.  We  have  never  admitted  that  it  coutd 
como  generally  into  use  for  butinra*  porpoeas,  but  that  it  ia 
extremely  useful  for  certain  scientific  investigations,  and  tl 
may  be  to  assist  in  constructing  talking-doUa  and  such-like 
pieces  of  apparntiia.  Wo  have  no  doubt  but  that  it  may 
command  a  Urge  tale.  The  book  enters  fully  into  the 
deacription  of  bow  to  make  it,  and  we  bave  no  doubt  that 
if  no  patents  intervene  anyone  following  the  deacriplion 
herein  ititen  could  produce  a  T817  good  phonograph. 

LigbtlBK  of  Mines. — A  coneapondei't  writee  to  the 
Timei  to  tbe  following  effect :  *'  Electrk  lighting  aeema  to 
be  tbe  only  safe  method  by  which  fiery  mines  can  bo 
worked,  and  in  1686  the  report  of  tho  Royal  Commission 
on  Accidenu  in  Mine*  dealt  very  (ully  witb  the  questaoo, 
and  stated  that  '  It  may  confidently  be  expected  that 
efficient  lamps,  worked  by  primary  baUeriea,  will  ere 
long  be  available  for  use  in  mines  at  a  prime  eo«t  not 
very  much  greater  than  that  of  some  of  the  hest 
forms  of  safety  larafW  and  that  their  maintenance  in 
working  order  will  also  not  entail  much  greater  outlay  and 
trouble'  Since  1886  there  have  been  several  poctable 
electric  lamps  invented,  from  which  colliery  proprieton 
could  make  selection,  and,  althou>;b  the  first  expenae  wotUd 
exceed  that  of  miner's  oil  lamps,  the  weekly  oost  of  mainte- 
nance would  bo  alMQt  the  aame  as  at  preaent,  with  the 
advantages  of  absolute  safety  and  so  superior  a  light  that 
output  could  be  doubled.  If  minoowncrs  are  wiUnUy 
blind  to  the  safety  of  tbeir  men,  Government  ahoold  In^at 
upon  proper  meaoa  being  uken  and  comjiel  a  t«tler 
syst«m." 

BlSLOhpool  Eleotrio  Tramways. — At  a  meeting  of 
tbe  lUackpool  Town  Council,  Councillor  fleap.  on  ruing 
to  move  the  coufinoation  of  tbe  minutes  of  Uie  Ftiunce 
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Committee,  aaid    that  sone   time  ago    the   Corporation 

I  decided    bo  take  over  the   pl&nt,   etc,   of     the    electric 

I  tramway  eompBny,   the   chief     reaeon     being    thtit    the 

kgroemont  of  the  company  with  the  Corporation  bad  not 

been  fulfilled,  and  especially  ttiat  they  had  not  provided 

Bufficieiit  Hoommodation  (or  the  public  in  the  shape  of 

wniling  rooms.  The  Corporntion  had  mlvortieoi)  for  tonden 

for  the  taking  ovei'  of  the  tromwayti,  but  none  came  in, 

and  80  they  bad  to  take  them  over  themselves.  They  were 

placed  in  a  very  awkward  (Ki«ition.     Through  the  hanging 

np  of  their  Bill  in  Parliament,  aa  a  result  of  the  dissolution, 

they  bad  no  power  to  pay  tho  company  out.     However, 

thaw  difficulties  had  been  largely   overcome  and  n  very 

•attafactory  end  comn  to  with  the  company.    They  asked 

[oT£lS,7r>0,  this  sum  to  discharge  all  liabilities.  Ho  thought 

it  was  very  satisfactory   that   na  undofHtanding  had  been 

come  to  without  having  recourse  to  arbitration.     Towards 

this  sum  they  bad  borrowing  [lower  for  £6,500,  and  they 

bad  decided  to  borrow  X9,500  to  complete  the  purchase. 

The  minutes  wer«  conrirmed. 

Boslness  Methods. — No  doubt  many  of  our  readers 
have  heanl  i>f  the  method  by  which  some  enterprising 
City  men  manage  to  rake  in  tba  current  coin  of  the  realm 
when  they  promote  n  company,  no  matter  whether  tho 
company  is  good,  bad,  or  tDdifTereiit,  It  is  by  sending 
tbouaands  of  circular  lotters  broadcset  through  the  country, 
mob  csreulars  being  highly  laudatory  of  what  is  being  put 
on  the  market.  No  doubt  this  is  business,  and  those  who 
become  shareholders  deserve  no  sympathy.  Something 
like  this  goes  on  in  electric  lighting.  We  find  syndicates 
and  companies,  more  or  less  known  or  unknown, 
writing  letters  to  all  local  authorities,  and  oft  times  these 
letters  contain  statements  which  are  somewhat  different  to 
what  practice  will  contirm.  We  have  no  objection  to  urge 
against  this  method  of  obtaining  business  providing  the 
•tatementa  made  are  correct.  At  other  times  tho  local 
authority  take*  the  initiative,  as  does  frequently  u  private 
individual,  and  writes  to  various  firms  and  companies 
asking  for  a  volume  of  information  about  this,  that,  and  the 
other,  with  no  real  intention  of,  at  that  lime,  transacting 
any  bnsiness.  It  ii  exceedingly  difficult  for  business  men 
to  know  whether  an  application  for  biuiness  i*  borui  fidt, 
and  when  it  is  not  so  the  result  frequently  causes  a  vast 

E~  amount  of  trouble  and  expense,  while  there  is  nothing  to 

bo  gained  thereby. 
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The  Brash  Company's  Works. — The  cnrronl 
UmlMr of  the  Mtmufaeturers'  Eti^ntrnng  and  Htporl  JoumaJ 
inSa  IhJB  month  very  exhaustively  with  the  Brush  Com- 
pany's works,  both  in  London  and  in  Loughborough.  The 
article  ia,  we  were  going  to  eay,  exhaustively  illustrated — 
containing,  M  it  does,  (lortriiics  of  tbe  directors  and 
naiiagera,  a*  well  aa  illustrations  of  the  com)uny's  works 
and  the  ai^ratus  made.  We  Uke  from  the  article  tbe 
following  list  of  tho  principal  central  electricity  supply 
Btationa  equijiped  by  the  Brush  Company :  Mordey- 
Victoria  altemateinirrent  transformer  system ;  Avila 
(SpaiD,  in  progress),  Bangkok,  Bath,  Bejar  (Spain),  Bilbao, 
Bournemouth,  Cape  Town  (harbour  ofilces,  wharves,  etc.), 
Careto  (France),  Duraogo  (Spain),  Embrun  (France), 
Exeter,  Hasting*,  Hmlderirmld  (in  progress),  Kapurthula 
(India),  La  i'iata,  Lequeitio  (Spain),  City  of  London 
(Contral  and  Western  Divisions),  Lynton,  city  of  Mexico, 
Minas  (Bruxil),  Newcastleupon-Tyne,  Segovia  (Spain), 
Shangbai,  Sheffield,  San  Carlos  do  Pinhal  (Brasil), 
Tomeevar  (Hungary,  streets  lighted  exclusively  by  elec- 
tricity), Worcester  (in  progress).  Direct  current  system, 
with  accumulators :  Chelsea  and  Manchester.  Direct- 
cumnt  low  -  toiuion  system,  without  accumulators : 
GreeoDok,  Naples,  Novara  (Italy).     Brush  seriee  system  : 


Brighton,  Eutboume,  Hastings,  HyAres  (France),  Kim- 
berley,  Laiincoston  (Tasmania),  City  of  London  (temporaiy 
installation,  1881-1886),  Marseilles,  Riverstone  (Queens- 
land), St.  Saviour's  District,  Southwark  (temporary  light- 
ing. 1B8I-1886). 

IISelbonrae.--In   Australia,  at  in  this  country,  it  will 
be  fouod  that  some  of  the  earliest  clients  of  electricity, 
and,  in  fact,  electrical  apparatus,  are  to  be  found  in  the 
bunk>  and  large  insurance  ofEoes  ;  thus  the  new  offices  in 
Collins-street  for  the  Native  Mutual  Insurance  jUsociatJon 
are  to  have  one  of  the  most  complete  electrical  installations 
ill  Australia.    Messrs.  Pascoe  and  Uoscbe,  to  whom  tho 
contract  for  the  entire  electrical  inHtallation  has  been  let 
by  Mr.  R.  Gtamlin,  arc  now  proceeding  with  tbe  wiring  of 
the  building  for  the  electric  light,  enquiry  indicators,  and 
a  complete  tolcphonetto  service,  etc.     A  special  feature 
in    this    inntaHation    is     the    fact    that     r.early    all     of 
the    fittings   are    to    he    manufactured     in     Melbourne, 
The    telepbonettee,    which    are     a    colonial     invention, 
and   manufaoturod  by   Messrs.  Pascoe   and  Qoscb^,  are 
distributed  all  over  the  offices  of  the  building,  connecting 
tho  Utter  with  a  number  of  similar  instruments  in  the 
entrance,  hall,  placed   thurA  for  the  convenience   of   the  J 
public.     The  whole  electrical  arrangement  in  tbe  entrance  ■ 
hall  is  mounteil  on  an  artistic  framework  in  Gothic  style, 
and  designed  by  Mr.  Beaver,  the  archit«ct  of  tbe  building. 
Tho  work  is  being  oarriod  out  under  tlic  suporviHiou  of  Mr. 
V<'.  A.  G(Mch6.     The  development  of  electric  lighting  in 
ihe  Austfalian  Colonies  must  be  partly  plscod  to  the  credit 
of  the  agents  of  tho  English  curaponie*  who  reside  there, 
who  are  very  energetic,  and  are  well  supported   in  many  J 
inntances  by  the  people  at  homo.     Take,  (or  example,  tbe  1 
Brush  Company,  which  for  the  purpose  of  giving  informa- 
tion has  just  issued  a  booklet  containing  matter  compiled, 
to  a  groat  extent,  from  lectures  by  Mr.   W.  H.  Preece, 
F.K.S.,  and  Mr.  II.  Percy  Sellon,  M.I.E.E.,  which  is  very 
iiit«i'esting  reading. 

Therapeatioal  Effeota  of  Alternatiag  Cnrrents. 

Kxperimeuu  have  been  undertaken  by  Dr.  J,  Lorat  and 
M.  J.  Gauthier  to  ascertain  what  the  influence  of  electriOj 
treatment  by  meuns  of  alternating  currents  might  haval 
upon  nutrition  in  cases  uE  illness-     Tbe  same  m  d'Arsonval 
utilised  in  his  nxpcrimonu  a  method  basixl  on  the  meaaore 
of  the  respiratory  capacity  to  determine  the  influence  of 
electric  currcnU  from   a  physiological  point  of  viow,  sol 
MM.  Larat  and  Rauthier  estimate  tho  results  of  electro-] 
therapeutic  treatment  by  a  chemical  analysis  capable  of 
revcttling,  as    it   were,  this  direct    influence,   or    at   least! 
its  resultant.    This  analysis  is  the  treatment  of  tbg  urea, : 
process    which   rovoals   tbe  degree   of   oxidation  of    the' 
globules  of  blood,  under  an  approximate  value  in  logard  to 
ibe  influsnccB  caused  by  the  varied  range  of  alimentatioiuJ 
The  cxporimenta   have  shown   that  alternating   current^ 
cotdd  inciuase  the  respiratory  capacity  by  50  per  cent. 
The  electric  treatment,  says  the  BuUelia  Inl'muluiiialt  de 
I'EUcinciU,  consiiit*  in  the  application  of  b'^tba  in  tbe  form 
known  as  hydro-electric  baths,  the  current,  after   passing 
through  transformers  and  special  graduators,  being  Irroughl  _ 
to  tho  batb  by  two  carbon  electiodes.     It  has  been  found  bya 
expurimonts  extending  over  a  year  that  the  eloctric  treat- 
ment has  effected  a  perceptible  improvement  in  cases  of  gout, 
ohronio  rheumatism,  diabetes,   obesity,   etc.,   and    in   all 
persons  having  "  relaxed   nutrition."     In  several  cases  the 
relief  found  from  the  firut  few  days  has  boon  accompanied 
by  a  cure,  and,  among  other  things,  it  was   noticed  that 
with  certain  corpulent  individuals  a  single  bath  was  suffi- 
cient to  reduce  the  weight  by  2$0  graminea  (8}os.},  notflj 
withsUnding  the  fact  that  the  appetite  of  these  persooi 
iuoreaied,     M.  Lant  also  found  it  pouible  to  cure  several 
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a%  Rufferiitg  from  eczema,  and  from  this  resuli  he  and 
.  tS.  Ouuthier  think  that  it  will  prob&kly  become  jiottiblo  lo 
modify  the  lemi>«r4 merit  of  certain  Mrofiiieiu  childroti. 

An  Elootrio  Fir«  Station. — II  ia  with  deep  oonoern 
that  wo  (ind  otir  coiitempurarf  the  J</tnnal  of  G<U  f,ighting 
I  for  oneo — so  far  as  we  remember  tor  yean  past — mention- 
^Hfug  anything  electrical  without  eneonng  *t  everything  con- 
^^nected  with  it,  or  putting  it  down  as  an  absurdity.  Meaars. 
r  Siomena,  howoTer,  have,  it  Moms,  converted  the  usual  irate 
^KnodiuiD  into  aotnetbiag  savouring  an  approach  to  Kanity. 
^BUany  of  our  readers  will  recollect  the  dispUy  that  Me«8rs. 
f  Siemeoa  gave  of  their  electric  fire  engine  at  the  Crystal 
I  Palace  and  at  Miiiichc»ter.  It  seems  to  be  one  of  thote 
I  excessively  ingerilom  ideas  whkh,  among  other  nppticaiionH 
^H  of  electricity,  will,  when  the  current  is  easily  obtained, 
H  prove  of  groat  advAutnjfo.  This  is  what  our  contemporary 
aaya  aboat  it :  "A  somewhat  remarkable  suggestion  for 
the  occasional  utilisation  of  electric  lij;;htiiig  curreote  dis- 
tiibucud  by  street  mains  from  cuntml  ntuiions  is  contained 
in  tha  Bo-called  electric  fire  engine  manufactured  by  Messrs. 
SJunetia  Broe.  and  Co.,  Limited.  The  carriage  and  frame 
of  tha  oagin«  are  of  the  pattern  adopted  by  the  Metro 
^npoUtan  Fire  Brigade,  and  made  by  Merry  weathers.  The 
^Viuual  steam  boiler  and  pumping  engine  are,  however, 
replaced  by  a  .Sicmcne  electric  motor,  driving  an  '  Oddie ' 
pump,  which,  by  the  way,  looks  as  if  it  might  be  used  for 
exhausting  gas.  The  idea  is  to  fix  iron  pillars,  similar  to 
bydraDts.atoonrenicnt  positions  in  tbe  streets,  carrying  two 
branch  wiroa  from  the  electric  mains,  whi:h  terminate  in  a 
concentric  union,  to  which  a  flexible  ooncentrie  cable  can 
^p  tn  attached.  Succestive  lengths  of  this  cable  can  be  con- 
^^lieeted  up  if  the  engine  i*  desired  to  work  at  some  distance 
r  from  the  junction  pillar,  and  the  whole  connection  is  made 
I  to  look  and  handle  as  much  as  possible  tike  an  ordinary 
I  hose  pipe.  Uf  course,  any  tort  of  rotary  pump  could  be 
^Kdriren  by  tbe  electromotor,  but  the  n«<r  '  Oddie  '  pump  has 
^V^l>  velocted  probably  because  it  works  at  a  high  veiociiy, 
and  wilt  stand  a  good  deal  of  back  pressure.  Tbe  electnt- 
motor  Biakes  about  450  rovolutions  a  minute,  and  the  pump 
will  deliver  at  a  preasura  of  75  tons  [ter  *(tuare  ineb." 

Telephonio, — Some  intoresting  particulars  have  been 
furnished  by  Dr.  Itebn-Kschenburg,  of  the  Oerltkon  Engi- 
neering Works,  concerning  th»  influence  which  the  working 
of  tbe  Killwuntfcn/nrich  rotary -eiirrent  imtallation  has 
bad  upon  telephone  wires,  and  the  manner  in  which  tbe 
dUturbanoM  wore  removed.     It  appears  that  the  getiorating 

Patation  is  situated  in  the  neijjhbourhood  of  tbe  Zurich' 
Baden  Railway  at  Killwangon,aboul  12}  miles  from  Zurich. 
The  primary  dynamo  gives  current  at  a  l«nninal  pressure 
of  SO  volu,  which  is  transfonaed  up  to  300  volte.  The  sub- 
stations are  located  in  Zurich  and  environs,  each  having  one 
or  moroconrortors  which  reduce  tbe  preuure  of  the  Gorrent, 
whichisuHMlbuthformotivo  power  ^nd  forli^btingparpoa«s. 
During  tbe  working  of  the  plant,  which  is  reckoned  at 
300  h.p.,  regular  buuing  noises  wero  remarked  in  all  the 
telephone  wires  which  were  in  oonneetion  with  the  sub- 
■tatiooa  or  the  primarj'  (laiion.  The  telephone  subscribers 
eompUined  of  inlerruptions,  which  they  said  were  worM 
in  damp  than  in  dry  weather.  This  circumstuice  led  to 
ibe  BUpiweition  that  the  disturbance*  were  csiL««d  by 
Uakage  batwMD  the  strong  current  and  the  telephone  con- 
ductor*. At  tb*  Killwang«n  genoratinK  aUtion  the  neutral 
point  of  tbe  priBurj'  atid  secondary  leada  of  the  transformer 
wero  connected  to  earth,  as  was  also  tbe  ease  in  those  sub- 
■tatioiis  which  only  supplied  curront  for  lighting ;  whilst  in 
tha  atations  Irom  which  motors  were  operated  only  the 
neutral  jwint  of  the  low-tension  curront  was  grounded. 
When  the  earth  connection  of  the  transformer  in  the  station 
lor  the  diatributioii  of  light  was  interrupted,  the  humming 


noises  in  the  telephone  ol  this  station  almost  completely 
ccajsed,  whilst  in  the  otber  stations  the  disturbaneas  con- 
tinued ;  but  when  the  earth  connections  in  theae  atationa 
wero  removed,  the  noiaes  in  the  telephone  wires  also  ceased. 
A  similar  result  was  obtained  in  all  the  stations  when  tbe 
earth  lead  at  the  primary  station  alone  was  disoonnectedfrom 
the  earth.  The  supposition  ts  therefore  confirmed  by  tbeea 
tests  that  the  interruptions  in  the  tolephooa  wire*  «rith 
this  installation  wore  brought  about  by  tbe  passage  of 
current  from  the  oartb,  which  formed  the  central  l«»d  of 
the  system. 

Coodootlvity  lo  Mixed  Solvente. — According   to 

tbe  abstracts  in  the  J<nimai  of  the  Chemical  Society, 
Arrheniti*  has  dealt  with  this  subject,  which  is  of  consider- 
able interest  to  those  who  have  anything  to  do  with  electro- 
lysis. His  conclusions  are  as  follow  :  "  When  a  {lonioa  of 
the  water  in  tbe  a<jueous  solution  of  an  eleetrotyte  is 
roplaccd  by  a  non-electrolyte,  such  as  alcohol,  so  that  the 
total  volume  remains  unchanged,  the  electrolytic  con- 
ductivity of  tlie  solution  diminishee.  If  tbe  qoanttty  of 
non-olcctrolyte  added  (x),  does  not  roach  moro  than  10  par 
cent,  tbe  couducLivity  of  the  solution  may  be  exprewed  by 

the  formula  I  m.  l^[\-^z\  ,  where  l„  is  tbe  ooodnctivity 

of  the  pure  aqueous  solution,  and  a  an  empiriotl  coefficient. 
Tbe  author  bus  inveati^tated  55  difTcrenl  electrolytic  solu 
tion«  with  regard  to  ihc  influence  on  their  con<luctivity  ol 
six  non-electrolytes  (methyl  alcohol,  ethyl  alcohol,  tsopropyl 
alcohol,  ether,  acetone,  and  cane  sugar),  the  strengths  ol 
the  solutions  and  the  qiuoiitiee  of  non-electrolyte  added 
being  vaTie<l.  The  decrease  of  the  conductivity  brought 
about  by  the  addition  of  I  per  cent,  by  volume  of  the  non- 
electrolyte  (a)  depends  on  the  natun  both  of  the  electrolyte 
and  of  the  nonelectrolyte,  varying  between  I '6  and  4  per 
cent,  of  the  conductivity  of  the  pure  aqueous  aolutioD.  As 
tbe  concentration  of  the  electrolyte  increasea,  a  is  in 
general  the  greater;  and  tbe  variability  of  a  with  the 
concentration  is  such  that  it  is  enuUer,  the  greater  the 
degree  of  dissociation  of  the  electrolyte  is.  The  diminution 
of  the  oonduelivity  by  the  addition  of  a  iion -electrolyte  is 
partially  due  to  the  inereaso  of  the  Said  friction  of  tbe 
solution,  which  towers  the  speed  of  the  iooa.  In  the  case 
of  substaitces  that  are  strongly  dissociated  (moK  salu,  and 
strong  acids  and  bases),  the  dimioutjoo  ta  due  alBwal 
entirely  to  this  cause,  and  the  rotation  between  it  and  the 
increase  of  fluid  friction  may  be  expressed  by  the  formuhk 
1,000  u  -  C  ■>•  1,000  C  (A  -  1),  where  A  la  tbe  fluid  friction 
(compared  to  that  of  water  as  unity)  of  a  solution  with 
1  per  cenU  of  the  water  replaced  by  the  non-etectrolyte, 
and  C  and  C  ara  canstante  which  are  the  same  for  various 
groups  of  electrolytes.  Uere  tbe  addition  of  the  non-elee- 
trolyte  does  not  alter  the  degree  of  disaociation.  On  the 
other  band,  when  the  dlssobred  •nbstancea  are  only  feebly 
dissociated,  the  addition  of  the  non-electrolyte  not  only 
diminishes  the  speed  of  the  i<5n*,  bat  also  diminishee  their 
number,  This  diminution  of  the  dofcree  of  dissociation  ia 
greatest  with  non-eleetrolytes  that  contain  do  hydrozjl 
|trou|)e,  beoomfnjt  less  as  the  number  of  hydroxyl  giOQpa  In 
the  molecule  increase*.  Temperature  has  only  a  slight 
inllucoco  on  the  proportional  diminution  of  tbe  condue- 
tivity,  this  diminution,  however,  becoming  always  amaller 
as  the  tenperature  riaea.  The  author  indieatea  bow  to 
correct  tbe  observed  eondactirity  ol  a  solution  for  Bold 
friction,  so  as  to  reduce  the  value  obtained  to  that  in  • 
liquid  whose  fluid  friction  ia  equal  to  that  of  pore  wiMr, 
and,  finally,  points  out  tbe  method  of  ai^lying  his  ramlti 
to  the  determination  of  the  aih  in  SUgat  tolutiena 
(moUasos)  by  moans  of  obaervatioiu  on  the  electrulytie 
conductivity." 
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SHOULD    YOUNG    BLECTRICAL    ENGINEERS    00 

INTO  BUSINESS  ? 

BY  STDNBY  V.  WALKBR. 

In  Uie  opinion  of  the  writer  of  this  article,  the  namber 
of  young  fellows  wbo  faxvs  trained  at  electrical  enfi;ineers 
|irho  may  hope  to  be  lucceMful  in  bunineu  on  thoii'  own 
account  is  v«r/  smill  indoed.  Very  tow  l>«Uove  thi«,  o( 
ooune.  In  •oma  cmcs  it  is  argiiw)  tliat  ono'i  paronts, 
jiaring  jMidtomuchsspremitua,  and  oncscli  baving  vrorkcd 

cortain  number  of  years  without  remuneration,  one  ouj;ht 
be  worth  a  good  s^ry,  and  if  selfish  firms  wilt  not  aee 

lattcrs  in  the  same  tigb^  one  will  h*ve  a  tr^'  on  oiio'a  owd 

vanL    In  other  cases,  after  perhapii  holding  fairly  good 

itiona  for  u  cortun  time,  young  fellows  got  the  tmpros' 

ion  that  they   are   earning   all  the   profits   while   their 

'smployen  are  tflking  them,  and  doling  out  to  tbem  what 

they  consider  a  miaenbte  pittance. 

In  other  cue*,  again,  a  yotmg  fellow  has  some  difficulty 
in  eettiiM;  a  billet  uiat  ho  tbinln  equal  to  bis  qitalificnlions, 
and  fortbwiU)  electa  to  eet  up  on  his  own  account.  It 
mnst  be  confeseed  that  youngsters  aio  not  the  only  ones 
who  behave  in  this  way.  Uften  men  of  mature  years  do 
the  same.  The  imiirassion  prevails  among  nearly  all 
engineers  that  the  qualiflcatioos  neoeBsary  to  run  a 
buain«M  (uoe«ssfully  are  very  much  inferior  to  those 
required  to  carry  out  engineering  work  ;  that,  tn  fact,  no 
training,  no  special  abilities  at  all  aro  n«cd««].  Yet  the 
truth  is  that  a  very  much  higher  order  of  ability  is  neces- 
sary to  run  a  business  Buccossfully.  than  for  almost  any 
other  kind  of  work,  whether  it  be  professional  or  non- 

firofesstonal.  Anyone  who  will  take  the  trouble  to  enquire 
tito  the  matter  will  find  that  the  success  of  all  larce 
concents,  even  large  engineering  concerns,  is  due  Lo  some 
abla  man,  nob  usually  an  engineer,  who  is  ijerhaua  not  aeon 
or  bserd  much  of,  possibly  not  much  thought  of ;  yet  wbo 
is  to  the  business  what  the  captain  is  to  the  ship,  tbc 
admiral  to  the  Seet,  or  the  gonoral  to  the  srmy.  Without 
being  as  intimate  with  the  dcuils  of  the  difTcront  branches 
of  the  bnaiuees  as  those  nnder  him,  often  knowin<{  voiy 
little  of  those  detail),  as  his  subordinutes  understand 
knowledge  of  them,  hs  is  yet  able  to  guide  men  wbo 
are  really  bia  lOMters  in  iheir  own  dejtartmenU,  and  to 
enaare  lueceas  where  otherwise  failure  would  result.  Il 
is  usually  better,  though  not  alway*,  if  the  master  mind 
in  an  engineering  business  b.is  a  good  knowlwlKci  of  the 
branch  of  engineering  his  busitie«i  deals  with,  but  in  very 
many  instances  ability  in  engineering  is  not  accora|Niiiiod 
by  commercial  skill  The  man  wbo  i*  an  engineer  before 
everyUiing  is  apt  not  to  count  tbo  cost  of  bis  work,  lie 
hae  a  difliculty  to  get  over,  and  he  proceeds  to  work  his 
w»y  tbroUKht  it  re|;ardlesg  of  every  thing  but  the  one  object 
'iBDaa  set  Wore  himself. 

Or,  again,  tbo  man  who  is  purely  an  engineer,  without 
the  higher  oommordul  gift,  is  apt  to  waste  money  in  iiro- 
dneina  what  may  be  termed  unnccostary  and  exijensive 
ezeelwooe.  A  dynamo  is  designed  with  a  certain  olBdency. 
Wlwn  tbe  work  is  well  in  band,  the  designer  diieovers  that 
ba  could,  by  cortain  alterations,  have  got,  say,  5  per  cent 
higher  efficiency.  He  does  not  stay  to  consider  whetbor 
he  will  get  a  retain  for  the  additional  oxoonditure.  Very 
often  tbe  users  of  tbe  machine  will  get  absolutely  nothing 
for  it.  In  some  cases  they  will  even  be  involved  in  larger 
naintenanoe  charges.  Yet  the  one  thing  the  engineer 
aina  at  [a  to  produce  a  machine  more  perfect  than  has 
been  produced  before.  In  a  small  business,  where  the 
engineer  is  binuelf  also  the  commercial  man,  such  a  course 
would  be  fatal  to  ericccitii.  In  a  large  concern,  where  the 
en^neer  was  only  the  hoiul  of  a  dejurtment,  be  would  not 
be  allowed  to  involve  his  finn  in  iiselaas  expsoditure  of 
this  kind.     Uis  chief  would  soon  ntop  that. 

Another  reason  why  few  engineers,  especially  young  ones, 
can  basueeeasful  in  bnsioeas  on  their  own  account  if,  because 
of  the  fact,  wbich  is  usually  entirely  overlooked,  th»l  tboy 
mult  be  their  own  chiefs  of  departments  as  well  as  tbair 
own  commercial  bead.  The  proprietor  of  a  small  cnginoor- 
ing  business  should  be  a  skilled  accountant,  a  clever  sales- 
man,  a  good  traveller,  a  good  storekeeper,  a  good  collector 
of  accounts,  a  tkilful  manager  of  men,  a  gocn  buyer,  aud 


should  poesess  other  qualifications  besides  :  and  hia  skill  as 
an  engineer  should  be  of  a  very  high  order,  as  he  must 
constantly  be  ready  to  tackle  engineering  problems  wbich 
men  wbo  are  paid  very  hiuh  aaUriee  by  large  concerns 
do  not  consider  beneath  them.  Where  a  good  working 
partnership  could  be  formed  between  an  accountant  and  an 
engineer,  many  of  the  above  difficulties  should  dtsappoar. 
But  this  ia  rarely  possible.  Accountants  lUkially  imagine 
that  they  tinderetatid  engioeering  better,  from  the  glimpses 
Lbuy  get  of  its  outer  workings  wtn  men  who  have  spent 
their  lives  in  its  study,  and  thouj^h  tbey  usually  develop 
into  good  commercial  men  from  their  habit  of  constantly 
counting  the  cost,  they  do  not  always.  On  the  other  band, 
engineers  are  usually  tu^picious  of  accountants ;  so  that  the 
result  is,  each  spen<ls  a  l»rge  portion  of  the  time  that  should 
be  given  to  the  geoeral  good  of  the  business,  in  meddling 
with  and  generally  muddling  the  other's  work. 

Youtig  fellows  who  have  been  on  the  staff  of  some  large 
ooncorn  imngino  that  all  the  duties  that  have  been  named — 
bookkeeping,  selling,  collectin;;  accounts,  travelling,  etc — 
will  be  done  for  them  by  subordinates  just  as  they  were  in 
the  biuiness  Lhey  left.  But  tbey  for^t  that  if  these  duties 
are  performed  for  them,  the  men  who  iiej-fiu-m  those  duties 
must  be  paid ;  and  if  the  duties  are  to  be  as  well  |>arformed 
as  in  the  concern  they  have  left,  the  [my  must  be  some, 
where  in  the  same  proi>ortion  ;  and  that  these  payments 
must  come  out  of  the  profits  of  their  bitsinaas.  As  no 
small  business  can  possibly  afford  this,  it  means  that  the 
prt^rietor  himself  baa  to  undertake  the  whole  of  them, 
getting  just  as  much  assisunce  in  each  department  as  be 
can  afford  lo  pay  for.  Where  there  are  partners,  of  course 
tbey  may  lighten  the  work  by  dividing  it  between  them, 
but  the  result  is  the  tinmo.  In  those  cases  where  men  have 
succeeded,  they  have  bad  next  to  no  assistance  at  all  till 
the  increase  of  business  made  it  absolutely  necessary,  and 
the  profits  allowed  it. 

Than,  aasuming  that  the  above  is  agreed  to,  that 
pro|»ietor8  of  small  businesses  are  to  be  everything, 
like  rooh-Bah,  difficulties  crop  up  right  and  left  when 
they  come  to  put  the  priudple  into  practice.  Buying  men 
like— it  is  one  of  the  sweets  of  busineaa,  also  one  of  itt 
greatest  dangers.  But  few  men  like  selling,  or  canvassing; 
or  collecting  accounts,  or  facing  fnte  eontiuoteee,  whose 
not!  satisfaction  means  heavy  loss  to  the  contractor. 
Sailing  is  all  very  well  when  the  buyer  comes  with  a 
Hwuut  smile  and  asks  to  be  allowed  as  a  personal  favour 
lo  himself  to  buy,  at  your  price,  and  to  pay  immc<iiittely. 
But  buyers  do  not  wlopt  that  {^an — at  least,  not  when  they 
mean  to  pay.  The  sollor  has  to  go  to  them,  and  lo  compete 
with  other  sellers,  and  sometimes  to  put  up  with  very  smart 
rebuffs  from  buyers  who  do  not  wish  to  be  bothered  just 
then. 

Again,  perhaps  there  is  no  more  difficult  part  of  a  busi- 
ness than  getting  one's  money  in.  If  one  happened  to  be 
the  only  seller,  and  certain  people  were  obliged  to  buy,  the 
matter  would  1>e  simple.  Biii  seller*  are  many,  and  buyers 
are  often  not  slow  to  change,  if  offended  by  want  of  tact 
on  the  part  of  the  sullor.  Added  to  all  this,  the  capital 
required  in  every  electrical  business,  except  in  a  few  special 
coses,  is  very  largo  indeed  in  proportion  to  the  amount  of 
business  that  can  be  done,  as  com{iared  with  other  busi- 
nesses, while  incidental  ox|>finHos  are  often  very  heavy. 
No  matlsr  what  happens  to  an  apparatus,  if  injured,  the 
seller  or  contractor  is  usually  expected  to  make  it  good. 
Even  where  he  is  not  actually  expected  to  do  so,  he  cannot 
allow  an  imperfect  aptiaratus  to  be  in  use,  with  his  name 
attached,  as  it  would  lead  tu  serious  loss  of  business. 
People  do  not  enquire  why  an  apparatus  has  failed,  they 
see  it  has  failed,  and  go  elsewhere. 

Other  sources  of  expense  also  constantly'  arise,  which 
make  it  hard  to  realise  a  [irofit  in  engineering  businesses. 
The  very  march  of  ncience  is  against  the  man  wbo  owns  a 
business.  Some  new  discovery  is  made,  some  great 
tRiprovomont  in  construction,  and  jwrham  a  large  portion 
of  his  stock  is  reduced  to  the  value  of  old  metal.  Whore  a 
mnn  runs  his  own  business  ho  has  to  stand  all  those  expenses 
himself.  Whore  ho  is  merely  the  engineer  to  a  firm,  or  to  a 
company,  he  does  not,  though  he  may  have  been  mainly 
instrumental  in  causing  a  lai'f^  portion  of  them. 

Further,  it  is  worth  the  considention  of  yonng  engineers, 
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wbttber  il  h  wUdon  to  drop  out  ol  the  nc«.  udIom  thoy 
■  bftvo  rOMOtUtbla  c«rtAinty  of  reaching  a  f^ood  position  on 
lb*  olbar  tomJ.  It  is,  of  conne,  not  alvraya  possible 
to  kcop  ill  one  emplo?,  but  the  moat  uKicesilul  men, 
in  the  truest  eouae  oI  the  term,  are  tliose  who  ilo. 
The  naD  vho  gel«  into  a  hkiikI  concern  At  the 
bc^noini;  of  hit  cuiroer,  though  bo  may  bnvo  to  nccopt  n 


thoM  interoBted  in  our  pre^wl  tramway  ooispuuea  are 
inveatigaliog  modern  developments.  Uonea  are  expensive 
and  Blow,  steam  w  more  ex]>enGive  and  dirty  ;  and  ibey 
ate  now  already  convinced  that  the  trueooune  fortroprore- 
menl  lies  in  ibe  ulopiion  o!  eomo  form  of  tranamiieioo  and 
dtAribution  of  mechanical  power,  as  «ieb  would  iMt  only 
^ve  a  quicker  service  but  increase  ttie  public  uh — a  giMt 


Fi.i.  I. 


hhU  aalary,  and  who  remaina  with  the  same  firm,  theugfa 
be  is  perhaps  not  aln-uy*  geuing  sometimes  aa  large  s 
salary  as  those  who  graduated  with  him,  will  nsitAlly  occupy 
a  bMter,  a  more  comfortable,  position  when  advancing 
years  render  it  of  value  to  him,  thin  the  man  who  is  con- 
stuntly  clungiufCi  an  ha  thinks,  to  betwr  biouelf.  Kirms 
do  not  always  stiuly  old  employes  as  they  should,  but 
Ibere  are  few  cases  where  Jcoiiiinual  service,  suiijiorted  by 


fiitancial  gain — and  i(  leas  expensive  in  working  bo  of  v«ry 
great  value. 

It  is  generally  fell  that  by  the  use  of  electricity  the 
problom  will  be  best  solved.  The  electric  accumulator 
system  ia  very  attractive,  but  wherever  it  baa  been  used  for 
any  lonftth  of  time  it  b^s  proved  too  ex|)ensive,  and  many 
experienced  authoritiei  now  strongly  doubt  if  it  can  M 
made  to  puy.     The*overhead  troUey  system,  which   has 


bard  work  and  average  ability,  do  not  bring  a  subalantUI 
reward  at  the  time  it  is  uoit  appreciated. 


ELECTRICAL  TRACTION  ON  TRAMWAYS. 


rilE  "BR41N-  SVSTEM. 

Never  before  Ibe  imaent  time  basso  large  an  interest 

tn  manifested  in  the  various  ajfUma  of  tnction  which 

are  of   late  yeara  enfca)^od  Ibe  att«nllon   <A  engineers. 

, a  vast  ouen  Held  awaiu  tlie  introdaetien  of  any  reallv 

'  good  system  Is  best  gauged  by  tbe  oagomess  with  wbicfa 


been  so  snccessful  in  America,  has  thoroughly  ostaUiahM 
tbe  fact  of  tbe  "  economy  "  ol  electrical  tnelloa  wbw 
operated  by  means  of  a  direet  eoonectbn  to  a  lioe  eon- 
ductor.  Tbe  incoovenieneea  am)  objseliona  to  tbe  espoe*d 
overhead  wires  jirohibit  iu  ute  in  moat  cities,  csftaioly  in 
this  country.  An  underground  oomiait  is  iberafore  Ibe 
onU  reaoiurce. 

Owing  to  <lifli«ulti«t  experienced  with  those  having  aa 
o|ten  alot,  manv  propoaak  have  been  made  for  vsiag  a 
pomiaiMintly  aealso  conduit  with  a  eerJea  of  ebori  wpMed 
contMt  raiw  and  difienot  nethodi  for  atttonuUtoally  eon- 
neetingand  dieeoaneeting  theeontaol  rails  and  the  nuin 
conductor,  but  none  of  these  have  been  adopted.  The 
great  multiplicity  of    paru,  the  inaceeaaibUily,   and    ih 
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inpotiibility  o(  fixing  the  variotu  aectiooB  uni]  buried  [wrta 
{n  m  nannsr  capable  of  r«eiEtiiig  ihc  ilesiructive  action  of 
Uw  rood  traffic,  a|i;)eLir  to  (iTuvont  them  inspiring;  eutficieut 
con6d«oce. 

Tfafl  trouble  «x[Kirioiice(I  with  the  Utter,  which  led  to 
tbeee  propOMd  Mbemes,  were  the  failures  of  the  irisulatJon 
daring  bad  weather  and  the  frequent  breakdown  of  the 


This  is  the  only  form  in  which  the  open-slottad  conduil_ 
can  be  made  practicable,  but  the  siukinK  fund  on  the  heavy 
capitaleoatbecOQieealaigeit^raintlie  tutal  world ngexpenMS, 
RTid  the  wide  opening;  in  the  Nireet  It  moat  objectionable, 
t'urlber,  ibe  eonatruction  of  such  conduits  re<|uirea  a  f;rejt 
dtiUirbance  and  deep  excavation  in  the  ruadw«y  ;  and  even 
then  the  general  iitconvenioncM  of  these  conduito,  such  as  . 


t'l-., 


thin  inauUting  eovering  on  the  travelling  connection  which 
passed  through  the  narrow  slot  to  tbe  conductor.  By 
increiuing the*ir.e of  the  conduit  undothorpropcrpreCAUtiona, 
the  difficulty  with  the  main  condnctor  insnl.tlion  can  to  a 
groat  extent  bo  overcome.  Thie,  of  course,  entails  a  pro 
jKirtionate  increase  in  the  already  large  capital  eoat  of  a 


inaceWNbility  (w  ftpaln  and  renewals,  the  effect  of  ice  an? 
sleet  in  narrowing  tba'^ot^  and  many  structural  and  work- 
ing difficulties  experienced  with  the  conductor  and  tb 
croBsingi,  are  still  existini;. 

To  summarise  ;  the  Bucceseful  conduit  must  ho  primarily 
obesp^  have  a  wide  slot,  and  be  stnall,  thereby  necesiitatir 
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condait;  but  the  frequent  failure  of  the  thin  insulating 
coverinff,  so  diBastrous  to  the  regularity  of  the  trafRc,  cun 
otUf  be  prevented  by  the  use  of  a  slot  wide  enough  to 
allow  a  much  thirksr  covering. 

A  wide  slot,  at  least  lin.  wide,  if  not  more,  is  therefore 
tine  ^  ttfm  (o  maintain  an  uninterrupted  suptily  of  power 
to  tbe  car  from  the  conductor  in  the  conduit.  In  this 
oountry  the  aulhonties  will  not  allow  it.  Moreover,  it 
nsceMitatoe  a  much  wider  and  deeper  conduit  to  accommo 
date  tbe  extra  dirt  acctiniulation  and  prevent  the  exposuro 
of  the  conductor,   which  again  gi-eatly  adds   to  the  coat. 


but  little  road  disturbance.     This  is  the  practical  issue  of 
the  past  seven  years'  experience  in  street  conduits. 

The  difficulty  is  to  build  such  a  conduit  that  would  be 
unaffected  by  bad  weather  or  dirt  accumulations,  and  have 
a  conductor  never  dangerously  exposed.  Now  the  system 
which  is  just  being  made  public,  known  as  the  Brain 
"  oovered  conduit,"  seems  to  secure  these  advantages.  It 
is  the  invention  of  Mr.  C,  T.  B,  Brain,  of  Boll'B-biiildings, 
South  John-street,  liverpool,  an  engineer  and  electrician 
of  lonB  MCperienoe  in  this  work,  lie  was  for  some  time 
aloctrician  to  MeMra.  Klwell-Fuker,  aud  as  engineer  has 
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had  ranontlUt  obu^  at  th«  Portnub  uul  ninckpool 
eloctrtcal  tr&nw»yt,  vlwrft  h«  uioceatfullf  carried  oat 
vnrioui  roamngomftnU.  He  h&B  proved  the  aystem  by  a 
soriet  of  triula  oxtondiDi;  over  tbe  past  two  years.  His 
conduit  is  imoll  and  ijosscsses  a  wide  slot ;  tbli  is  covered 
by  B  continuoiu  rail,  fomed  of  ttotit  tint  Bt«el  Wn  Joined 
end  to  end  and  called  tbe  cover-rail,  whiob  sinks  finth  witb 
tbe  road  surface  and  rests  upon  a  lodge  or  flange  on  each 


such  a  stout  bar  baa  but  a  very  gradual  deflection,  returninR 
to  ita  seat  at  a  distance  of  (ft.  or  5ft.  o«  eacb  aide  of  tbe 
raised  position.  It  is  evident  that  with  this  section  and  to 
short  a  width  the  trunivene  strength  of  tho  cover  is  mora 
than  ample.  It  could  l>o»r  many  tons.  Yet  it  lias  jutt 
sufficient  flexibility  Icnglbwite.  As  it  does  not  weieh  3tb. 
per  fool  the  ui ax i mum  Toad  carried  due  to  the  working  o( 
this  rail  cannot  exceed  Sih.  x  10ft.  =  •'tOlb.    i\.  3  sbowi 


—  The  Co'/*etO'-  Trolfty.  — 


ria.  s. 


;  of  tho  slot,  thus  excluding  the  dirt  and  preventing 
jerous  ex|)OBure  of  tbe  conductor,   which    is   placed 
centrally  underneath  tbe  rail. 

Fig.  I  well  illustrates  the  general  oonstruetion.  It  will 
be  seen  tbat  the  conduit  consists  of  simple  cut  iron  trough- 
ing,  bud  in  lengths,  which  Gmlf  fit  into  each  other,  upon 


Ibe  neat  appeanuiee  and  unobjectionable  character  of  tbe 
conduit  on  tbe  road  surface,  and  also  ftives  a  good  idea 
how  the  oonduii  is  jirotected  from  dirt  and  lloodlnit.  Owin;; 
to  the  depth  to  which  the  bedded  rail  sinks  into  the  seat 
and  to  its  great  rigidity  in  a  horizontal  piano,  always 
retaining,  oven  when  raiaed,  tbe  shape  in  which  it  is  fitted 


^CivstStction  iftrouq/i  Centra.  — 


—   CnnUtt  Or^.  — 


^   towy.  yag.  >/w»*«g  Contaet  pite*  — 


m 
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the  existing  concrete  of  the  roadway,  this  providing  a  ready- 
made  and  substantial  tounilation.  To  obtAin  acccis  for  the 
connection  between  tbe  car  and  tho  lino  conductor  in  the 
conduit,  tho  cover  mil  in  hold  up  about  li^in.  high  by  rollers 
underneath  it  nnd  connected  to  tbe  car,  which  we  describe 
hereafter  in  detaU. 


to  the  conduit,  the  action  of  tbe  rail  in  returning  to  ita 
aeat  is  most  certain  both  on  straight  lines  and  curves.  In 
practice,  as  a  safeguard  this  is  still  ftinher  ensared  by  a 
roller  near  each  end  of  tbe  car  ninning  on  tbe  unlifted  rail 
before  and  behind  tho  raised  portion. 
Theso  pointa  will  bo  best  understood  by  reference  to 


fta.  7. 


The  most  original  and  pnetical  feature  in  the  operation 
of  this  system  is  the  manner  in  which  so  strong  and  heavy 
a  rail  returns  to  its  seat  on  each  side  of  the  |)oint  of 
■upiwrt.  Pig.  3  is  taken  from  a  |>hotogra|>h  of  the  actual 
bar  used,  showing  it  sopportod  at  one  |toint  In  tbe  middle 
of  tbe  view  and  the  natural  deflection  which  such  a  bar, 
lying  on  a  continuous  borixontal  bod.  makes  when  raite<l 
IJin,  high.  This  is  the  extent  to  which  it  is  raii«I  under 
Bsch  car.     llio  cover  rail  is  3in.  wide  by  |',  in.  thick,  and 


Fig.  4,  which  shows  a  full-siie  section  of  tbe  upper  {lart  ol 
the  conduit,  tbe  sujiportin^  ledgea,  B  I),  ami  the  oovar  rail 
Tbi*  lust  is  shown  in  its  raised  position,  and  an  idea  Otn  be 
o1)Uined  of  the  space  afTorded  tor  a  large  and  •troog  son- 
itcction  to  po^n  into  tbe  condiiH  tuning,  and  o(  iha  gtiwnl 
Mrenetb  ol  all  the  parts,  incltuling  iho  hrachau  carrying 
ihe  lilting  rollers  under  (be  cover  rail :  as  well  as  of  tbt 
small  vertical  dcjilb  occupied  bv  tbe  ruil.  its  groU  IntM- 
vetM  strength,  ^nd  the  noatuess  nf  the  whulo  smmBMit. 
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This  UsTOlling  connection  with  iu  sliiiinf;  contjkct  in  tba 
CDiwinit  is  callod  th«  collector.  It  is  fixed  to  the  brackets 
which  carry  the  lifting  rollert,  there  being  two  ol  these,  one 
*t  wch  end  of  the  collector,  and  they  support  the  cover 


strip,  (f,  is  held  in  a  position  midway  between  the  surface* 
of  the  cover  rail  and  eondnit,  and  the  insulation,  already 
strong,  ia  not  subieol  to  the  heavy  wear  and  friction.  The 
insulating  block,  A,  haa  let  into  it  a  thin  tteel  case  litM 


Fw.  & 


nil  at  C.  The  wholo  colloctor  frame  is  in  turn  nipported 
by  a  whocled  trolley,  which  runs  upon  the  top  ei^;M  of  the 
conduit  aides,  A  A. 


Fin.  9. 


Figs.  Ti  and  6  are  an  elevation  and  detailed  sections  of 
this  collector  trolley,  in  which  ua  is  the  cover  rail,  b  tbe 
lifting  or  canier  wheeU,  c  the  conductor,  and  it  a  flat  con- 


lock  frame,  in  which  work  the  apriug  and  atrons  lov 

attached  to  tbe  conlaa^sboe  shown  in  section  and  dotted 

ia  ttevatioo.    The  grip  contact  is  an  insulated  connecting 

pliifc  nied  as  a  convenient  form  of  detachable  connection. 

The  car  body  and  wheel  bate,  together  with   the   rollen 

running  over  tbe  conduit,  and  tlie  trolley  In  working  [>osi- 

tion,  are  shown  in  Fig.  7. 

Tbe  flexure  of  tbe  cover  rail  is  so  very  slight  that  tbe 

structure  of  the  metal  is  in  no  way  strained,  its  elasticity 

being  so  little  Uxed.     The  effort  due  to  the  operation  of 

tbe  rail  it  entirety  conSued  to  the  weight  carried  and  lifted. 

Tbe  weight  carried  is  30tK,  and  the  rolling  friction  due  to 

this  requires  a  tractive  etton  of  lib.  or  2Tl>.     Taking  tbe 

rise  at  3in.  instead  of  Uin..  tbe  weight  lifted  is  31b.  x 

2' 
6,360ft  X  n,  "=  2,640  foot-pounds  per  mile,  or  a  pull  of  (lb., 

which  with  friction  should  also  never  exoeed  31b.  The  total 
power  absorbed  is  therefore  nominal.  Even  were  the  cover 
rail  strained  there  would  be  no  tendency  to  hog  up,  aa  in 
being  lifted  and  replaced  both  sides  would  be  in  turn 
■trotched.  The  joints  are  made  to  allow  a  small  slidin 
movement,  neceawry  foi-  working  and  for  expansion  uni 
contraction  i  and  smaU  fixed  aluda  prevent  the  rail  moving 
along  the  slot. 

•^ 
I 
I 
I 


ducting  strip,  which  is  the  connection  paaatng  into  the  slot, 
/  a  conuct  grif),  g  the  grip  contuct- piece,  h  the  hard  iuiu- 
latiug  block  or  e^loctor  cose,  k  Hcxible  cable  attached  to 
oar.  u-  troUey  wheels.  Tbs  trolley  is  drawn  by  ropes 
booked  to  each  end,  and  it  will  bo  seen  that  the  connecting 


A  considerable  experience  hat  been  gained  witK  "the 
working  of  the  rail  which  has  thoroughly  confirmed  it* 
practicability.  Figs.  8  and  0  illuBtrat«  the  way  tho  cover 
rait  ia  worked  at  the  i>oinu  or  tuniouU  ;  a  an  show 
ends  of  cover  rail.     At  the  fork  ot  the  conduits,  the  end 


A 
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of  Um  rail  coverinf!  the  single  line  hu  iuUttttA  to  [b  by  a 
•toot^sivot  K  ihoi-l  l«nfttho(  cov«mil,ii'a',  which  ou  move 
lik»  too  poinli  of  an  onlinar}-  rail.  The  free  end  of  this 
a  grooved  to  6t  tonfciioe  on  the  endi  of  the  other  rails, 
so,  and  can  bo  moved  into  connection  with  the  nil  cover' 
Ing  tho  conduit  of  either  route.   This  ii  c(rect«i]  hv  p(v»t«d 


and  certain  in  action  iui  on  a  straight  line.     It  ii  here  thei 
iidvantage  is  scon  of  a  central  conductor  vrith  contact  niAd*! 
on  its  tipper  surface.     At  the  turnouts  and  all  croulng 
the  conductors  can  be  made  continuous,  as  at  their  junctSoni 
the^  are  aimplr  made  to  present  a  flattened  surface  ovarl 
which  the  contact  shoe  cud  easily  slide  in  eitb«r  direction. 


t'ir.   II 


cove^p]atea  on  each  aide  of  it,  which  are  futcned  to  a  stout 
U-pJ«M  ptMing  under  the  conductor  inside  the  conduit, 
ni>a  shown  in  the  section,  Fig.  9.  Thej-  are  made  with  a 
Icdgo  on  the  inside  nimitnr  to  tho  conduit  slot,  and  In  theeo 
the  rail  a'  a'  rests,  To  the  U-pioce  is  attached  a  rod  which 
controls  (he  ciosaiof*.  Where  fadng  points  are  tu«d  woiked 
by  hand,  this  is  connected  directly  to  and  therefore  must 
work  with  Ihem.  Dut  in  turnouts  where  the  rail  points 
'ire  worked  automatieally  hy  the  csr  wheel  flanges,  a  simple 


In  the  account  following  of  the  proetiool  weA  done  with 
this  system,  a  view  is  given  of  a  crowing,  constructed  at  a 
most  Awkward  angle,  in  which  tho  conductors  are  so  Itxed, 
and  the  cover  rail,  which  in  this  case  baa  t  abort  hit  bwurk 
round  by  a  U-piec«  like  a  ant^l  turntable^  is  actuated 
similarly  to  the  above.  All  the  parts  hare  been  developed 
and  thoroughly  tested  duHng  the  post  two  yean  on*  • 
designedly  awkward  exponmcntnl  line  of  norrow-gxiinj 
tnck,  bnt  with  full  siu  conduit,  laid  at  the  Britonnwl 


•«** 


Fxi.  1%, 


lever  ia  ptaeed  in  the  groove  of  the  rail  working  this  rod  by 
the  taine  mean*.  This  will  be  shown  later  on  in  the  view* 
o(  the  experimental  filant. 

The  invoted  side  plates  not  only  eovor  the  Urge  opening 
and  su|tpoit  the  nil,  but  tonguo  down  the  end  ol  the  rail 
of  whichever  conduit  is  not  bMnc  need,  and  make  the  sides 
ol  the  slot  oonliiiuwu  in  the  aireetion  tbey  siv  turned, 
causing  the  pasMge  of  the  collector  to  be  aa  uninterrupted 


Works  of  the  Telegraph  Manufacturins  Company,  Limited, 
Uekby,  who  constructed  all  the  plant  to  Mr.  Brain's 
desiKus.  Moreover,  all  the  varioua  details  and  ports  of  the 
whole  system  have  been  worked  out  aad  reduced  lo 
standard  [atterns. 

A  referenee  to  the  plan  of  the  line  given  in  Ki);,  10 
shows  imtHdiately  the  extent  of  the  experimental. trials. 
There  ia  a  long,  straight  piece,  on  which   oonstdicahle 
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apeed  caD  be  alUined,  toriuin.-Ll,iti^  in  a  sharp  eurro  ol  35ft. 
ruIiuK,  tbo  line  then  coiitinui  j  ii  n.lil  ai  a  little  lou  than 
B  right  angle  (or  Kvniv  (iisl^i.:-.,  ^Uuwing  tho  ciirvo  to  be 
rai'itlly  trnverM'l  In  either  direolion.  From  off  the  slnight 
length  there  U  a.  turnout  with  point*  made  as  abrupt  ax 
pouible  ;  it  wind*  round  with  ciirvea  of  36ft  la  SOft,  radii, 
and  passed  right  acroea  the  itraigbl  track,  cutting  it  ai  ah 
angle  uf  <Meg. ;  continuing,  the  lines  join  on  the  siiMtl 
ourve,  the  two  carved  conduits  meeting  form  a  long,  finn 
[lolnt. 

Fig.  1 1  ii  a  general  view  of  tbU  Hih;  looking  up  the 
ctniight  from  near  tbeie  poiiiio,  which  will  be  seen  at  the 
bottom.  Experieiicod  engitieetM  know  tho  atruottiral  diiE 
cultjea  of  )olring  two  couduiu  at  eurb  an  ant;le,  i>tit  with 
tbii  a)-st«m  there  it  no  long  overhanging  centre  point,  an  tfac 
conduit  ia  nanow  and  the  alot  wide.  Fin-  12  ia  the  toi. 
view  of  the  cover  rail  and  conduit  at  this  junction,  while 
Fig.  13  efaowa  the  abrupt  turnout,  on  which  the  lover  in 
the  rail  ^oore  can  be  seen,  and  Fig.  14  ii  the  c«ntri' 
eroaaing  with  the  iimall  circular  turning  picco  in  the  middle, 
which  (>]H:nit«i  the  ahorl  coimeciing- piece  of  cover  rail. 

The  snttll  cost  and  mechanical  Himplicity  of  ihe  i/steiu 
juil  meet  tbo  requirements  of  the  problem.  Th«  eeonomi 
of  working  a  conduit  »j-Kt«m  has  been  {>roved ;  it  it  the 
objectiooable  slot  and  inhoronl  faults  of  the  line,  injuring 
the  tnffle,  which  bare  prevented  its  adoption  even  more 
tban  tbo  great  c«pit«]  outlay  reciuired-  But  this  capiul 
involves  upkc«|).  and  it  ts  now  being  iwltasd  that  such 
engineuring  undertakings  should  have  a  sinking  fund  to 
■Met  the  deterioration  of  the  [wopcrty.  The  percentage 
|)er  annum  retjuired  on  tbi>  Urge  capital  depends  very 
much  upon  tho  fre^juency  with  which  tbe  line  has  to  be 
overhauled.  This  fund,  as  well  aa  maintenance  and  repairs, 
ia  a  pirt  of  the  true  working  expenses,  and  the  largo  pro 
portion  it  becomes  will  bo  seen  even  in  the  case  of  Black- 
pooi,  where  tbe  conduit  was  built  Soulier  thin  now  found 
adviuble  with  the  oi)0o  sloL  It  cost  alnut  £4,500  per 
mile,  and  this  at  only  ^  per  cent,  eqiuls  over  Id.  per  car 
mile  run  p«r  mile  laid— more  than  maintenance  or  fuel,  (be 
latter  being  O'd. 

The  simple  construction  and  working  movement  of  thiH 
"  Brain  "  ayitem  make*  it  moat  accessible  for  repairs,  The 
cover  nil  aa  it  sinks  in  it«  seat  affords  no  hold  on  iU 
anrfaoa  (or  intcHoronco,  but  throughout  its  length  can  bc 
•atUf  and  rapidly  removed  from  iu  seal  as  fast,  aa  t^o  oar 
liavols,  by  looeening  a  joint,  setting  the  rail  on  oriojside, 
and  pnitinit  the  rear  roller  of  the  car  out  of  place  to  as  to 


Fu..  14. 


lay  the  cover  rail  on   that  «(d«;    rannitig   the   eir   buck  I      In  every  way  gnat  eDOOomy  app«ui  powlble  with  thii 
replaces  the  rail.  |  ayetem,  and  il  wamanfa  aa  MCtaiwva  adoptfOD. 


J 
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THB  LOAD. 

Like  the  weather  to  the  ordinary  inhabitant,  the 
load  is  to  the  electrical  engineer  always  a  topic  of 
interest.    There  aro,  however,  indications  that  the 
epecial  topic  will  only  bo  of  temporary  interest, 
while  the  weather,  like  the  river,  goca  on  for  ever. 
We  Bay  the  load  is  only  a  matter  of  temporary 
interest,  and  our  reasons  for  this  statement  will  be 
forthcoming.     We  know  that  Mr.  Cromptom,  to 
mention  one  example,  is  among  those  who  contend 
that     our     knovslcdge     of    central    station    work 
has    not    made  thoee    Rreat    advances  we  usually 
imagine    it    has.      From  one  point    of  view    he 
may    be    right,    from    another     he    is     probably 
wrong.       Circumstances     alter     cases,     and    our 
words  must  not  be  taken    as  universally    applic* 
able.    With  certain  feelings  of  incertitude  we  would] 
urge  that  even  now  we  cannot  satisfactorily  say 
what  is  the  best  unit  of  central  station,  though  we 
may  be  upon  safer  ground  as  to  the  unit  engine  and 
dynamo    when    we  have  decided  upon  a    central. 
Station.     Hy  unit  central  station  we  refer  to  the 
station  or  stations  to  be  erected  for  the  lighting  of 
a  large  town  like  Liverpool,  Manchester,  or  I3ir-. 
mingham,  and  with   electricity  the  sole   artificial 
illaminant.      At    present     moet    centra]    stations 
run  check  hy  jowl  with   gas   works.     The  former 
method  of    iHuminatiou  is   a    luxury  —  a    luxury ' 
undoubtedly  permeating  downwards,  as  all  luxuries 
do  when  they  decrease  iu  price  and  maintain  certain 
agreeable    properties.      Now,  given    the    problem 
which  most  come  sooner  or    later  for  the  total 
lighting  of  some  such  large  town,  shall  wo  inetal  our 
central  station  of  gigantic  proportions  as  large  or 
larger  than   I>eptford,  or  shall  we  instsl  sevenJ ' 
stations?     If  the  latter,  what  is  tbo  best  size  of^ 
station  for  economical  working  and  distribution  ? 
What  in  reality  is  the  exact  position  taken  by  a  central  | 
station  generating  current  for  a  hundred  thousand 
eight-candle-power  incandescent  hmps?  It  is  wholly 
insufficient  for  the  needs  of  a  large  town,  yet  tberai 
are  few  central  stations  that  can  boast  of  more  lamps ' 
wired.     According  to  tbe  drift  of  present  practice  it 
seems  preferable  to  erect  several  stations,  but  again 
comes  the  qoestaoD.  What  m  tbe  most  ecoooiuical 
size?  This  being  determined,  we  come  to  the  simpler 
problem  of  unit  combination.  This  latter  is  practicaUyj 
determined  wheu  lighting  alone  is  under  oousidera-l 
tion  by  the  load  or  supply  carve,  with  one  proviso 
that  tbe  unit  be  not  so  small  as  to  bo  uneconomical. 
An    engine    of    two    hundred  to    three   hundred ' 
horse-power  will  probably  be  a.1  economical  as  one  of 
a  thousand  horse-power.     If  ati  engine  of  less  horsiK  ] 
power  than  this  differs  considerably  iu  economy,  it  is  < 
clearly  of  importance  to  have  a  central  station  so 
designed  that  the  full  load  of  each  suooesstve  unit  is 
obtamud  ae  quickly  as  poasibte  and  maintained  a&J 
constant  as  possible.    Ws  have  taken  the  bors^j 
power  somewhat  at  random,  tnoemucb  as  the  aigo-/ 
ment  holds  good  whatever  the  unit  adopted — it  most! 
be  large  or  small  enough  to  be  economical,  and  to  bs.l 
fully  loaded  as  long  as  possible  during  use.    Tb«[ 
full  or  light  load  opoo  Ibe  unit  depends  upon  tb*] 
size  and  arrangements  of  tbe  whole  station.     Witb 
stations     fully    equipped,     and     witb     thoir     full 


complement  of  i&mpn  wired,  no  unit  ought  to  run 
long  except  under  full  load.  This  reduces  loss.  Of 
course,  when  we  supplement  use  of  current  in  other 
dir4^«tiona  than  liphtiug,  wc  still  further  rgduco  loss, 
because  all  the  units  can  be  run  constantly  at  full 
loftd,  and  no  machinery  is  idle  except  that  installed 
as  a  stand-by.  or  undergoing;  repair.  Once  more,  it 
is  not  when  Maiichester,  Nottingham,  Liver- 
pool, Birmingham,  Bristol,  Glasgow,  and  half  a 
score  of  other  large  towns  determine  upon  what 
we  now  call  electric  lighting  that  the  ques- 
tion of  unit  itatioDB  will  have  to  be  solved, 
but  when  the  system  has  percolated  among  house- 
holders 80  as  to  become  the  common  method  of 
lighting  that  the  trouble  will  arise.  There  will  come 
a  time  and  a  point  when  electricity  will  oust  gatt 
entirely,  and  the  first  opportunity  may  come  any 
day,  l>i8trihuting  sub-stations  will  not  soK'e  tho 
question,  though  distribution  will  really  be  the  pivot 
upon  which  the  solution  turns.  Meanwhile,  the 
unit  in  any  station  should  be  eo  designed  as  to  be 
working  normally  under  full  load.  Our  American 
contfloiporaries  are  struck  by  the  load  diagrams  of 
central  stations  on  this  side  showing  what  they  kindly 
term  Alpine  Peaks,  but  they  forget  that  the  industry 
here  has  not  so  euccossfully  induced  users  of  small 
powers  to  employ  electric  motors  as  tlicy  have  in 
some  places  on  the  other  side  of  the  Atlantic,  We 
have  always  said  too  little  attention  is  paid  to 
power,  and  too  much  to  light,  hut  the  argument 
against  us  is,  Let  us  sell  what  the  public  want,  and 
do  not  try  to  force  that  which  thoy  do  not  want. 


k 


TBACTION, 

Elsewhere  wc  describe  fully  Mr.  Brain's  conduit 
system  foe  tramway  work.  It  is  truly  hinted  there 
that  our  adoption  of  electric  trR<:tion  is  very  slow, 
and  that  this  slowness  arises  probably  from  the  fact 
that  the  vaiious  plans  adopted  hnve  not  been  the 
conspicuous  succobbm  their  designorB  hoped.  Accu- 
malators,  it  is  well  said,  have  not  so  fai-  obtained  a 
footing.  Cynical  men  say  that  really  accumulators 
have  never  yet  been  tried.  Certain  samples— not 
altogether  suited  to  tramway  work,  as  working  has 
shown—have,  perhaps,  been  tried,  hut  other  and 
better  forma  have  not  had  a  look  in.  Some  enthu- 
siasts maintain  that  the  best  forrii  of  battery  is  one 
of  the  Plants  type,  that  costs  little,  and  may  be 
worked  out  and  thrown  away  for  old  lead.  There 
is  a  good  deal  of  plausibility  in  suggesting  thai  a 
le«dea  battery  costing,  say,  a  couple  of  pounds,  may 
be  trorkod  for  six  months,  and  at  the  end  of  that 
time  go  on  the  scrap  heap  for  reworking  up,  its 
value  for  this  purpose  being  thirty-five  shillings. 
Accumulator  traction  has  its  field,  on  existing  lines 
when  self- contained  cars  are  necessai'y  or  conve- 
nient. But  it  or  any  other  system  must  be  as 
economical  as  horse  or  mule  traction.  Sentiment  is 
not  business,  and  men  will  not,  as  a  rule,  pay  a 
shilling  for  somethmg  they  can  get  for  tenpence. 
Again,  overhead  wires  are  not  always  obtainable 
tliougb  Glasgow  seems  to  have  come  to  the  conclu- 
sion they  may  in  certain  places  be  tolerated.  The 
conduit  system  will  always  command  atleutioJi.      If 


fairly  cheap  and  efiicient  it  possesses  advantages 
over  any  other  system,  so  that  any  new  departure  in 
this  direction  is  sure  of  careful  consideration.  If, 
then,  Mr.  Brain  has  done  all  that  he  claims,  he  may 
be  sure  that  any  company  entertaining  the  idea  of 
electric  traction  will  not  fail  to  consider  his  plans. 


VERDI ER'S  ACCUMULATOR. 


Whatever  the  ultimate  end  of  tfao  lewl  tacoDdnry  battery 
may  be,  it  cannot  be  Bald  that  bhi«  typo  o(  electrical 
u[)])aratiia  h  beiiiK  neglected  by  our  preeent-day  electrician!. 
Our  contenporary  the  lifnte  Indv^rieiU,  in  a  nscflnt  inue, 
contninji  a  very  glowing  aeeouiit  of  a  new  form  of  accumu- 
lator <}evi«cii  by  M.  ¥.  Vcrdier,  and  which  ii  cnnstnicled 
fomowhat  la  (ollow*  :  Litharge  or  minium,  or  other  simikr 
oxide  of  loiH,  i<  ranite  into  a  thin  puto  by  tbo  ndiiition  of 
a  vegetable  oil  or  a  mixluro  of  glycvrine  and  writer.  Tfaia 
pasty  maaa  is  then  run  into  a  fnme  or  holder,  mode  of 
soDM  anoxiijieabte  metal  such  as  rkn  alloy  of  antimony  und 
l««d.  On  being  allowed  to  slowly  dry  in  air,  the  lead  salts 
become  hard  and  of  a  cemenl-like  natare.  To  increase 
the  surface,  and  to  atlotr  for  a  free  circulation  of  the  elec- 
trolyu,  all  the  platea  are  perforated  vertically. 

The  platM  are  rendered  active  hy  being  "  formed  ' 
electrolyticaliy  in  a  bath  oonaiatins  of  eulpbit*  o(  soda,  or 
some  alkaline  aall  wbtch  is  Boluble  in  a  weak  solution  of 
glycerine  and  tvater.  By  this  process  tho  XmiX  salts  are 
reduced  to  the  coiidition  of  spongy  lead,  aod  they  are  then 
&\.  to  become  the  negative  elements  of  the  battery.  The 
Iier<txi<!c  plates  are  said  to  be  readily  formed  by  inimeriiiig 
the  reduced  apongy  leade,  prei»ared  as  deeoribed  above,  in  ■ 
bath  of  dilute  •ulphuric  acid,  and  then  tubjecting  them  to 
electrolytic  action  for  a  few  hours. 

Wbon  building  up  complete  celU  th«  wlemont*  arc  dis- 
posed horizontAlly,  that  i«  to  say,  one  nbovu  another,  after 
the  fashion  of  a  Venetian  blind.  Insulating  ilripa  are 
placed  between  each  plate,  and  the  whole  system  of 
elements  ia  held  rigidly  together  by  means  of  btout  india- 
rubber  bands.  Conncotinji  wires  are  carried  from  the 
metallic  containing  frames,  which  hold  the  active  material, 
and  those  of  like  j)olarity  are  joined  together  by  a  suitable 
clamp,  which  formi  one  of  the  terminals  of  the  battory. 

Several  types  of  the  Verdier  cell  are  made,  and  these 
conuin  reepeettvely,  five,  seven,  nine,  and  11  plates.  The 
elements  in  the  nineplate  type,  which  is  said  to  have  a 
ca|ucity  of  too  ampere  hours,  weigh  20  kilogrammes,  and 
each  plate  has  a  surface  of  400  stjuare  ceriti metres. 
The  elements  in  the  11-plate  cell  are  smaller,  and  weijih 
eolleclively  6  kilogrammes,  ard  have  a  current  cajucitv  of 
126  amporehours.  The  active  suriace  on  each  plate  of  tho 
latter  celt  is  100  square  cctiticbotres. 

In  the  new  celt  it  is  said  that  tho  nitio  between  the 
active  material  and  the  gross  weight  of  the  olomcnts  may 
vary  between  25  to  75  per  cent.,  according  m  to  whether 
the  eell  is  constructed  tor  high  rates  of  discharfje,  or  to 
withstand  rough  treatment.  The  ordinary  commercial 
form  of  cell  is  stated  to  contain  60  per  cent,  of  active 
material,  and  will  give  20  ampere-hours  per  kilogramme  of 
plato. 

Some  tests  of  the  Verdier  cell  have  been  made  by  M,  de 
Norvillo  in  the  Central  Kloctrioal  I^lioralory  of  Paris. 
From  a  test  made  on  August  3Ist,  1891,  the  following 
results  are  taken  :  A  cell  weighing  68  kilogrammes,  and 
containing  6ve  plates  whose  total  weight  was  S''!  kilo- 
grammes, was  fully  charged  and  then  dischar(;ed.  The 
chnrKi'ig  rate  was  one  am|>ere  )ter  kilogramme  of  plate,  and 
the  discharge  was  mudc  at  25  amjieres  per  kilogramme. 
ITie  result  gave  a  current  cajwcity  of  3208  amjierehours 
per  kilogramme  of  element  and  with  a  fall  of  ))0iential  of 
from  2  to  1-86  volts, 

iVo  other  discharges  of  the  same  cell  made  with  varying 
rates  of  charge  and  discharge  gave  the  following  results  : 

Mean  ralo  of  chartn  per  hilogmmmeof  |ilate..,. 0-S  amp. 

TomI  Kinount  of  cufTWit  put  in   _..,•*.■....  81 '5  wok^.-'ds^. 
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ysm  IHtdMryt. 

Hc«n  rsM  of  dtw:hiirfc«  per  kUogMinmoot  plM*  ...  1*0  unp. 

Tot«l  curraDt  output    6T'5>o>p.'bn. 

CkpAdty  p«r  kilo,  of  plato S8-IS      „ 

M«Mi  nM  of  diuye  p«r  kitognUDine  of  pUU  ...  0  8  aiD|>. 

Tut«l  nmount  o{  cummt  p«t  in  SSOktnpL-hra. 

Stmt  Vitcharfi. 
Ueui  nit«  of  <liH!httrvi>  p«r  kllo|rninini« of  |iUt«  ...     SHaiup. 

Total  cunnnt  ou<|>ut. , , .  58 'S  MU|x-bra. 

('•padly  |>or  kUo.  of  iJhUl -H^l      .. 


STEAM  AND  GAS  ENGINES  AT  THE  ELECTRICAL 
EXHIBITION. 


Araongat  the  gu  ongtnet  the  cjula  engine  of  ib«  BritUb 
Q&i  Eiiftine  Companjr  will  long  renmin  one  of  tbe  moat 
meclunjaillv  iiit«reat«i(>,  on  ucoant  of  (b«  niecbaniim  by 
neana  of  wBich  (our  strokea  o(  different  Icngltu  aro  obuinod 
lo  one  cmiik  rovoluiion,  to  tbat  ao  iiDpuUo  for  overy  revo- 
lution of  tiie  crank  it  ftcciirad  witb  all   tbe  advantajfe 


SulMeqiiontly,  aonui  (urtiicr  Ihkl*  of  Uiit  coll  were  matlo 
In  Januarj'  of  tbie  yew.  Tbo  c«ll  chosen  in  tbis  uae  wu  * 
nine-pUt«  cell,  whoea  ekmenta  woigbed  iftS  kilof^mmoa. 
WiUi  Ibrvo  v«ryiiiK  nt«l  of  charge  ei^  dtubarge  tbe  fol- 
lowinK  current  cafiadtiea  were  obuiiied— riK. :  885,  89-30, 
ukl  93*0  aDipere-houra  reepMtively. 

If  tbaee  Sgure*  are  relUole,  tbore  ie  yet  aome  bope  for 
tbt  poor  uaer  of  tocondiry  btttteriea. 


provioual^'  ot)t*inod  witb  tbe  onRiiiM  wbicb  only  gan  i 
imimUe  in  two  reiroJolioni ;  lurtber  tban  tbia  a  at 
ntn^fl  of  oxjuntion  ol  ibe  expanding  naee  than  in 
preceding  engine  is  aecured,  thus  aenieriiig  Um 
ecoDomy  due  to  a  low-pre«aiire  exh^nat.  At  tbe 
Exhibition  two  of  tbeae  engioee  were  omployed  in  driringl 
a  uumber  of  Ii<bta,  one  of  tbe  eoKinea  i*  tbowii  by  lb* 
annexed  engnring,  Fig.  I,  (ton  a  (Kia(ogra|ik    Tlie  |«in^ 
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^ciple  upon  which  Lhia  eoEtne  is  conaU-ucted  ie  one  wbtch  io 
neohuiieal  application  aiffsn  froiii  all  othen.  Albempte 
have  be&n  made  to  urivs  at  Htmilar  r«aiilu  by  simt>ler 
meant,  bat  no  one  hu  jrol  Auocewloti,  and  unlets  Mr. 
Atkinson  takes  tb«  task  in  bitnil  there  does  not  np|>ear  to 
be  mtich  probabitiiy  of  it*  bcitig  Bceomnlished. 

The  Campbell  gis  engine,  of    which  several    examples 

[.were  shown,  it  a  well  made  engine.  An  exterior 
new  of   one   of   tlieee   encinee  is   ^ivea   in   Fig.  3,  and 


rio.  ». 

in  Pigs.  3  and  4  are  vj«wt  of  tb«  Talve  gear.  Tbe 
rorldng  pfston  of  these  engines  receives  an  impulse 
aver;  rerolution,  a  restilt  which  ia  secured  by  the 
anplojinenl  of  n  second  cylinder  which,  boin^  provided 
riu  ft  piston,  acta  as  a  piiin|>.  This  uuaip  lakes  in  n  given 
qusDtity  of  air  aitd  gas,  and  on  iu  inktroko  sltcbtly  com- 
praascaitand  forces  il  into  the  working  cylinder  just  as 


near  the  flywheel  in  Pig.  2.  On  iu  outsti-oke  the  piston  in 
the  pumping  cylinder  I>,  Piga.  3  and  t,  draws  in  air 
ihrouKb  tbe  chamber  A  and  tbe  iiipe  P,  Ffg.  4.  On  its 
way  fruni  tbe  chamber  A,  throiigb  the  pipe  P,  it  passes 
1  lirougb  u  jjort  utiown  above  A,  Fig.  4,  covered  by  iha  slide 
valw,  V.    When  the  engine  re<{uiros  a  charge  the  finger  F, 


^r 


rio.  s, 

actuated  by  the  eccentric  rod  £,  comes  into  contact  with  the 
stepped  piece  S,  which  Is  held  in  a  itosition,  such  as  it 
shown  at  Pig.  4,  by  the  governor  rod  11,  which  oiieratod 
by  the  lever,  U.  The  stopped  pieces  and  finger  P  are 
4bown  to  an  enlarged  BoaJe  below,  Pig.  i.  When  tbe 
engine  requires  a  full  charge— such  as  it  would  get  with 
the  Rte;>-[»ie(e  raited  to  the  pontion  shown — the  air  port 


v^- 


Viu.  3, 


the  working  piston  has  commenced  ils  iiistroke.  The  mixed 
gat  and  air  are  then  coroprossed  in  the  working  cylinder, 
that  which  is  nesrast  th«  reader  in  Pig.  3,  and  at  the 
proper  moment  is  ignited  by  and  in  a  hot  tube  tn  the  usual 
way.  The  ogwration  of  this  engine  will  bo  best  explained 
by  reference  to  Piga.  3  and  4.  Exhaust  ukcs  place  during 
a  short  period  when  the  working  piston  is  near  tho  outer 
end  of  its  stroke,  both  in  the  out  and  in  strokes.  It  leaves 
tbt  cylinder  by  a  port  oorered  by  the  exhaust  noEzle,  teen 


is  fully  uncovered  by  the  valve  V;  and  the  small  port 
shown  above  tbe  valve,  for  admitting  gas  from  the  gas 
inlet,  O,  is  also  uniovorod.  The  air  and  gas  are  thus  free 
to  enter,  the  former  from  A  and  tho  latter  from  O,  through 
the  valve  into  tho  pipe  P.  on  their  way  into  the  pump 
cyliniler,  D.  On  their  way  through  those  possagea  they 
aie  thoroughly  mixed.  With  the  return  stroke  ol  the 
pumji  pitton,  the  mixed  air  and  gas,  slightly  comprcased, 
pass  through  the  pi^ie    P  and  into  tbe  working  cylinder 


>e(>,      J 
ider     I 


throajtb  ^  vain  W.  The  reUHre  poritloni  of  tb«  work- 
ing kiid  pump  pittoDt  are  «>  chojicn,  that  tho  chiirgo  (roin 
the  pump  ent«r«  Uie  workinu;  cylinder  beforo  tho  oxhaasV 
vako  cloMX  aixl  lun  time  to  drive  out  «omo  of  iho  residual 
prodoete  of  combuKticn.  Those  products  which  Tcmaio  do 
no  bann,  because  tJie;  an  next  the  piaton  and  do  iiol  affect 
the  combaBtion  of  the  explosive  cbarco.  The  gnvernor  of 
tliis  engino  ia  of  aimple  fornv,  but  iit  not  shown  in  our 
enarariDg. 

Mr.  nonald  A.  Sootl  exbibitod  tho  combined  engine 
and  djrnatiiOi  ai  aboirD  by  Fig  5.  They  were  oinptoyod 
in  supplying  current  to  two  poweHul  search  liKnta, 
experiments  with  which  attracted  a  great  deal  ol  attention. 
The  combined  plant  is  for  13  uiiita  output — ISO  amperes 
at  80  volts  and  were  fixed  in  stand  No.  17  in  iho  Machinery 
Court.  This  ia  a  very  comjisct  little  plant,  and  the  good 
governing  it  attested  by  the  varied  load  put  on.  In  ujdi- 
lion  to  Uie  aoarch  lights,  tbo  dynamo  supplied  IC  inun- 
descent  lampa  and  two  motors,  and  occasionally  a  third 
search  light.  The  eogine  is  one  of  MeMrs.  Davey,  Fax- 
man,  and  Co.'e  compound  vertical  "  Windsor  "  type  engines 
of  about  25  i.h.p.,  fitted  with  Faxman'a  automatic  expan- 
sion gear,  and  runs  at  2S0  revolutions.  Tho  dynamo  is 
conrtrueted  with  fielilmagnota  cf  soft  wronght  iron  machined 
all  ovar,  and  with  a  Motion  of  133  square  inches,  The 
niagnetie  leakage  is  reduced  to  almost  nu  by  mounting  the 
field  UnlM  on  gun-metal  brackete,  at  a  diaUnoe  of  6in, 
above  the  iron  bed-plat«.  The  amutture  is  drum  wound, 
and  eoiiaista  of  193  copper  bira  with  end  connectors,  and  a 
comrouUtor  of  96  sectioniL  The  end  bearing  is  mounted 
in  a  spherical  selfodjustinK  plummor  block,  ami  the  bearing 
surfac«  is  Magnolia  motAT  Tho  floor  space  occupied  by 
this  coupled  plant  is  8ft.  Gin.  by  3ft. 


ELECTRIC  LIGHT  AND  POWER. 

aV  AKTHrn    r.  UL'Y,  AB^^OCMKH.  INhT.  KLBOTBICAL  ILNtllNKKIUt. 

fjlU  ri^h  rmtntd). 

L— KVOLUTION  OF  BLBLTKICAL  EKUlKBBHIKli. 

ItKi'K.d.  or  THK  AiT  or  I**)*'.'. 

The  repeal  of  the  Klecuic  Lighting  Act  of  1883,  which 
was  chiefly  brought  about  by  die  effort*  of  Lord  Thurlow 
in  1888,  marked  the  be^nning  of  a  new  and  bright 
future  (or  tlie  i;lectrical  industry.  fliUierto,  its  |irogrcwi 
wo*  tvrribly  burdened  by  the  old  Act  \  this  Act  Rat 
linatily  imuwwI  and  put  into  foroo  by  ['arlionioot  in  lttt^2, 
duriag  tho  electric  light  inaiuB,  aiitl  was  intended  to 
protect  the  public  against  the  wild  and  indi»crimiuat« 
investment  of  money  Ui  nwludling  oosnpanlea  that  were 
fioated  by  tbe  domn.  The  protwtion  took  the  form  of 
empowering  th«  Uical  authoriticw  to  puiebaae  tbc  plant  of 
Iha  eDt«r]iriaing  eompany  at  the  end  of  21  yean,  whether 
the  company  wera  agneable  or  sot,  without  being  bound  to 
pay  tha  latter  snytbug  for  the  goodwill  or  source  of  proHt, 
or  incrsase  ol  value,  of  the  undettakiug.  Hut  the  bane  of 
the  Act  was  soon  felt,  foi  it  totally  ori|ipled  the  electric 
light  industry,  ho  far  as  public  supply  wait  concerned.  Tho 
Kolden  ntraun  eblied  beck  from  an  iniluntry  that  was  mode 
•0  doubtful  of  rvmuneratiun,  and  electric  lighting  was  starved 
tbcuni^  want  of  capital.  Vet  it  is  said  that  "  out  of  evil 
eOBUB  good,"  but  the  only  good  apparent  ia  that  whereas  a 
few  years  ago  towna  might  bava  bad  poor  and  ill-deaigned 
plant  put  down,  now  electric  plant  and  appanUus  haa  reached 
a  high  atat«  of  jwrfeciion,  the  light  and  tlie  system  of  dia- 
tribution  b  liettcr  uudemtood,  and  laatly.  the  advent  of  tbe 
Iiigh'teiuiion  allemating-currant  qraten  Mta  eappliad  »  won- 
derfully elastic  maans  of  distributing  U^t  and  power  over 
Uuga  area^  a  probhin  which  cannot  be  well  solved  by 
low-tenaion  cnrreuts.  Tbe  repeal  of  tbe  Act  tn  1888  increased 
the  term  of  cxxiipulwry  purcbaae  to  a  period  of  43  yean, 
thus  doubting  the  length  of  time  ;  this  was  tbe  chtef  altei«- 
tiou,  ami  it  won  one  uJ  iiicekutablc  value  to  the  iodustry, 
Thu  iiunwdiatv  alTvct  of  this  acted  as  a  great  fillip,  and  tlie 
dormant  snergy  that  had  l>cvn  extant,  soon  show«d  itself  in 
tour  ahort  year*.  'Itie  increaae  of  the  eWtrical  trade  has 
been  pbaooaeoal,  and  tha  besii  of  «  new  and  ini|)ortant 
industry  Dmty  wtablisbed  on  aouDd  fonndationa. 


RLKCTRtOTTT   tW  KmSLAVn  AXD   AllltOAl>. 

Let  UH  look   around    and  mo  what    poailioo  e)octricit| 
occupies,  and  what  progroas  it  has  made  in  vorioua  paru 
tiie  world ;  no  account  will  be  taken  of  tho  tele£mpb)o  < 
telephonic  iudustrie^  but  only  the  utilisation  of  etectricit 
for  lighting  and  motive  purposes. 

Ames-lea  takes  the  S^^t  plooe  in  the  electric  light 
power  industry,  the  towns  there  being  tit  up  by  tha  scote— '1 
and  there  are  very  few  towns  indeed  that  do  not  poasese  a 
central  electric  light  and  power  station  (or  distributing  same 
—the  eleotric  light  over  there  being  as  prevalent  aa  gas. 
They  adopt  a  better  standanl  of  light,  but  we  in  England 
ore  accudtonicd  to  have  a  few  dim  gas  lamps  every  40  or_60 
yuds,  wtiidi  just  nulfice  to  make  dark  new  visible, 
the  Britisher  thinks  it  is  a  vast  improvement  to  have 
any  description  in  tho  Htrceta  of  a  town,  for  a  cent 
towns  had  no  light  scarcely,  except  what  wan  eked 
llie  dismal  oil  htmp.  An  AJnerican  reckons  a  ^ood  street 
light  as  valuable  as  a  policeman,  and  no  doubt  he  ts  right 

Coming  now  to  the  a)>]>licatian  of  electrid^  as  motive 
IH'wcr,  ihvre  arc  now  above  450  tram  linea  worked  by  oho- 
tricity,  having  a  total  knglh  of  track  of  3,600  miles,  and 
employing  upwards  of  G,000  motor  can.  During  the  laal 
year  250,000,000  poMengeis  were  carried,  the  afgresaie 
iiittiiber  of  niilex  traversed  beiug  50,000,000,  and  tha;, 
■iMiouiil  i>f  i-apital  invested  was  4IO,00O,00(>dob., 
£12,000,000. 

Tbo  following  ligurvN  show  the  extraordinary  deveb 
of  electric  tramways  ; 


and   tha» 
lob.,     oil 

sIopidm4 


Vear. 
I88S 

UflM. 

Motor  CMS. 

1880 

SI 

|H,s9  

IMn „ 

1«       

„.    S,100 

The  abov»  stati^tica  refer  only  to  one  tjUbem  or  me 
of  working  the  liiiwi,  that  known  as  the  "  overhead  aysteea,*, 
lincimHe  Me  car  reoeivea  ite  current  by  a  trolley  wheel 
rubbing  along  a  wirt  suspendod  over  tbe  top  of  the  car. 
This  is  the  system  mostly  adopts!  in  the  Stated,  altboogh 
there  are  a  number  of  other  lines  worktsl  on  other  sysAam, 
such  as  by  accumulators,  etc.,  awl  of  which  no  flguR* 
are  given.  By  far  the  greater  part  of  tlie  overhead  Wftum 
is  run  by  two  oompanioM,  Ibe  Tliomson -Houston  and  the 
Rdisoii.  m 

'Hio  Tbumson- Houston  work  S3I  llneH,  and  supply  4,67B 
motor  ciin>  for  3,»43  miliw  of  rood,  while  the  Rdisoo  run  170 
lines,  and  supply  3,100  motor  cars.  Tbo  reat  ia  ran  by 
several  minor  companies.  It  may  be  rasntioaed  that  th<> 
system  used  by  the  Edisou  Company  is  that  known  a* 
Sjirague's. 

Tho  greatest  tramway,  or  street  railway,  ^ntem  in  tbe 
world  oxisU  at  WmI    Knd,  l<<i«ton.  Mam.,  originally  WoAail 
throughout  by  horse  powei.     Kloctricitv  is  foM  SQpenadfn* 
horseflesh  OS  a  motive  power,  aud  in  the  nummer  cf    I)^9h 
onefourtli  of  the  entire  mileage  was  worked  by  elcctricitfV 
ou  the  Tbotnaon-Hounton  system,  542  motor  eaii  working 
over  1 13  miles  of  road,  and  before  long  tike  whole  will  b«^ 
worked  by  electricity.  fl 

To  show  how  matters  elaotrioal  thrive  in  Yankaalaad  M 
may  be  mentioned  that  the  capiul  of  tin  ThomaaA-UoMtafl 
Cesnpaay  stands  at  l(^O00,000dols.,  or  £3.000,00(S  aad  is 
credited  with  being  the  moat  powerfid  electric  comiany  ia  the 
world ;  and  since  one  half  of  the  total  arc  lampa  in  the  tttalas 
are  mpplled  by  ibb  company,  and  the  same  with  re^rd  tt> 
tho  electric  traction  plant,  not  much  more  can  be  desinal  ae 
proof.  Th«  riM  and  growth  ol  this  enormous  coBeen  well 
illustrates  in  a  practical  and  commercial  seo«  the  pfcaoo- 
menal  advonoe  of  deetrioal  science,  just  aa  tha  pmaperitji  of 
a  manufacturing  nation  is  judged  t>y  tbe  iiuantity  of  Mil 
phuric  acid  tt  conaunsea.  In  IMiTi  tliera  wcr*  ouly  al>out 
a  coupl«  of  liuixlred  mea  emplnyeil,  now  the  works  at  Lynn, 
MaiK.,  employ  no  lea*  than  4.000  \»  A.00O,  and  tha  rain*- 
tioai  of  plant  erected  by  them  in  tha  Hiatae  come*  to  wna- 
thing  likr  70.000,000di>l<...  or  XI  4.000,000,  disttibolad  < 
TOO  central  slAtions, 

Tbe  EtltsoD  Oenotml  Company  fnllowa  tAtm  \aUnA 
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'ntonuon-HonstoD  is  magnitude  and  importance,  and  ttip. 
grcAt  BTent  in  electrical  industrial  circles  has  been  thfe 
amalgamation  between  these  two  great  companies  :  this  wan 
effected  in  the  beginning  of  1892,  and  thus  forma  a  gigantic 
electrical  trust,  with  a  capital  of  50,000,000dols.,  ot- 
£10,000,000,  capable  of  controlling  a  monopoly  of  the 
greater  part  of  the  electric  industry  in  the  States. 

A  great  problem  now  occupying  the  attention  of  elec- 
tridana  and  engioeere  is  the  utilisation  of  the  Niagara 
Falls,  millions  of  horse-power  there  running  to  wastt 
year  after  year.  Hitherto  this  vast  source  of  power  ha^ 
been  onavailable,  and  its  utilisation  to  produce  electricity 
will  be  one  of  ^e  greatest  practical  achievements  in  the 
domains  of  electrical  science.  It  is  proposed  to  transmit  the 
electricity  generated  to  Chicago  and  other  large  towns,  there 
to  be  employed  in  lighting  the  streets  and  houses,  driving 
machinery,  propelling  street  cars,  etc. 

Taming  our  attention  towards  our  own  country  we  cannot 
bat  be  strnck  in  observing  the  disparity  existing  between 
the  two.  London  is  the  only  place  where  electricity  enterc 
to  any  degree  into  the  commercial  world ;  even  in  the  largest 
city  in  the  world,  the  heart  and  core  of  business  and  finance, 
the  light  is  confined  to  the  wealthy  classes,  so  far  as  private 
dwellings  are  concerned,  although  it  is  freely  used  now  in 
theatre,  restaurants,  hotels,  clubs,  etc.  Still  it  must  be 
admitted  that  enormous  advances  have  been  made  in 
London  daring  the  last  three  years.  Since  the  repeal 
of  the  Electric  Lighting  Act  of  IStSS,  every  district  in 
the  metropolitan  area  is  allotted  out  to  some  electric  light 
company,  and,  furthermore,  every  district  has  now  got  a 
coitral  station  put  down  and  at  work.  Whatever  the  Engliab 
do,  they  do  thoroughly  and  solidly,  choosing  their  own  time 
and  weighing  everything  carefully  before  committing  them- 
aelvea,  and  as  the  individual  is,  so  is  that  larger  individual, 
the  corporation  or  local  authority,  but  when  once  on  the 
move,  nothing  but  the  most  substantial  and  approved  work 
will  suffice. 

A  short  time  bock  the  towns  possessing  central  stations 
coald  almost  be  counted  on  the  fingers.  A  great  wave  of 
electrical  activity  has  now  begun  to  pass  over  England,  and 
(ntj  after  city,  town  after  town,  in  up  and  doing.  This 
aotivity  among  local  authorities,  etc.,  ha.-4  broken  out 
sndde^y  like  an  epidemic,  and  it  will  not  be  very  long 
brfore  England  leaves  America  far  behind,  if  comparison  be 
auule  on  the  score  of  size. 

The  lighting  of  the  City  of  London  woh  a  great  and 
decisive  step  towards  showing  that  the  time  had  arrived  for 
local  authorities  to  seriously  consider  the  advisability  of 
adopting  the  electric  light  a&  a  l>etter  means  of  illuiiiiRation. 
The  lighting  by  gas  in  the  City  gave  an  aggregate  of 
35,000  c.  p.,  the  ordinary  jets  used  being  al>out  Hep.  to 
16  c.p.,  while  the  larger  jets  gave  about  40  c.p.  to  ■')0  c.p., 
five  cubic  feet  per  hour  being  consumed  by  the  small  jet, 
and  15  cubic  feet  [wr  hour  by  the  larger  jet.  The  above 
qaantity  of  light  is  now  being  replaced  by  arc  lamps  of  1,000 
actual  candle-power  in  the  main  thoroughfares,  and  by  incandes- 
eeot  lamps  of  85  c.p.  to  50  c.p.  in  the  side  streets,  dleys,  etc., 
Tba  increased  cost  of  lighting  by  electricity  is  almost  double 
that  of  gaa,  but  it  must  be  remembered  that  in  the  former 
case  moch  more  light  is  given.  The  undertaking  is  in  the 
hands  of  a  company  which  was  formed  to  take  over  the 
eonceasions  granted  to  two  eminent  electrical  finns — namely, 
the  Idling,  Wharton,  and  Down  Construction  Syndicate,  and 
the  Brad]  Company ;  the  former  using  their  Thomson- 
Houston  system,  and  the  latter  using  the  Brush  system. 
Beaides  the  street  lighting,  a  compulsory  area  is  mapped 
oat,  and  mains  for  private  house  supply  are  bound  to  be 
laid  down  in  this  fized  area  within  a  definite  time.  The 
private  supply  is  by  high-tension  alternating  currents,  this 
method  bung  adopted  by  both  the  above  contracting  firms 
on  their  respective  systems.  The  City  is  divided  into  three 
diitricts ;  of  these  the  Thomson-Houston  system  is  used  in 
the  eastern  district,  which  is  east  of  the  Mansion  House, 
Frinces-Btreet,  and  Moorgate-street,  where  the  private  output 
will  be  for  4,800  kilowatts,  or  over  75,000  glow  lamps  of 
16  c.p.,  and  the  street  lighting  for  UOO  arcs,  whije  the 
Brush  system  is  used  in  the  western  and  central  districts. 

In  London  the  Vestry  of  St.  Fancras  has  the  honour 
of  being  the  first  to  adopt  the  electric  light  in  the 
streets  in  place  of  gas,  and  also  the  first  local  authority  to 


erect  a  central  electric  light  and  power  station,  supplying 

current  both  to  their  own  street  electric  lamps  and  to  the 
private  houses.  The  streets  are  lit  by  90  arc  lamps  of  1,000 
actual  candle-power,  of  the  Brockie-Pell  type,  and  placed  at 
distances  varying  from  160ft  to  245ft.  apart,  suspended  on 
steel  poles  25ft.  high.  The  private  supply  to  householders 
is  met  by  having  machinery  capable  of  running  10,000  glow 
lamps  of  16  c.p.  each,  the  whole  output  of  which  was  taken 
up  within  six  months  after  erection  of  the  station. 

The  following  tabulation  shows  the  number  of  fights  used 
in  London : 

Company.  Lamps  in  nse,  S  c.p. 

London  Electric  Sapply 90,000 

City  of  London  Electric  Light  28,000 

WestmJDBter  Electric  Light  (three  statione) 137,000 

Houae'to-Houee 25,000 

Ctielsea  Electric  Light. 30,000 

at.  Pancraa  Vestry   10,000 

KenaingtoQ  and  Knlghtsbridge  (two  stationB)  ...      S^OOO 

New  Cadogan 10,000 

St.  James  and  Pall  Mall 60,000 

UetropolitBJi  Electric  Light 97,000 

Electricity  Supply    25,000 

Total ^. »7,000 

The  subject  of  lighting  in  London  cannot  be  left  without 
mentioning  the  gigantic  scheme  at  Deptford.  There  Mr. 
Ferranti,  the  originator,  contemplates  using  engines  and 
alternators  of  10,000  h.p.  to  transmit  electricity  from  Dept- 
ford to  London,  at  an  electrical  pressure  of  10,000  volts, 
three  trunk  lines  being  used,  which  i>ass  over  the  river  by 
way  of  three  railway  bridges,  thus  feedingthree  different  points. 
The  10,000  volts  at  these  three  points  are  then  transformed 
down  to  2,500  volts,  at  which  electrical  pressure  the  distributing 
mains  are  worked.  A  second  transformation  down  takes 
place  before  the  current  enters  the  consumer's  house,  where 
it  is  brought  down  to  IJO  volts,  the  usual  voltage  for  glow 
lamps.  The  magnitude  of  the  scheme  may  be  imagined  when 
it  is  stated  that  the  generating  plant  will  be,  when  fully 
equipijed,  sufficient  to  feed  2,000,000  glow  lamps.  Unfortu- 
nately an  ambitious  undertaking  like  this,  on  such  a  vast 
scale,  presents  enormous  difficulties,  which  swallow  up  a 
great  amount  of  time  and  money,  but  the  London  Supply 
Corporation  have  stuck  well  to  their  guns  throughout, 
believing  firmly  in  their  talented  engineer,  and,  in  spite  of 
the  disasters  which  have  overtaken  them,  success  is  Edready 
beginning  to  crown  their  efforts. 

The  demand  for  current  in  some  districts,  for  a  long  time 
has  gi'eatly  exceeded  the  supply,  as  the  various  companies 
cannot  extend  their  mains  quickly  enough.  Some  house- 
holders have  had  their  houses  ready  wired  for  months,  and, 
like  Patience  on  a  monument,  wait  until  the  supply  com 
pany's  mains  get  laid  near  their  door.  Oreat  complaints 
naturally  arise  from  this ;  sometimes  it  is  the  fault  of  the 
supply  company  through  backward  state  of  work,  but  mostly 
it  is  due  to  the  imi>ortnuate  solicitations  of  the  house-wiring 
tout,  who,  to  secure  the  order  for  wiring,  victimises  his 
hoped-for  customers  by  assuring  them  with  the  most  bare- 
faced plausibility  that  the  supply  mtuns  will  be  down  at  his 
door  by  the  time  the  house  is  ready.  The  householder 
i;<,  tiierefore,  strongly  advised  to  take  timely  warning. 
Ikfore  |>utting  your  house  into  the  bands  of  any  stray 
individual,  first  see  that  the  supply  mains  are  already  laid 
down,  or  being  laid  down  close  by  you,  or,  at  all  events, 
within  such  a  distance  that  the  supply  company,  upon  being 
asked,  will  join  you  on,  tlien,  and  not  until  then,  you  may 
have  your  house  wired  without  experiencing  any  of  the 
heartburning  and  vexation  in  spirit  from  which  so  many  are 
at  present  suffering. 

In  the  provinces  progress  is  not  so  rapid,  yet  there  is 
a  steady  increase  going  on  which  is  very  satisfactory.  Several 
of  our  large  towns,  such  as  Dundee,  Qlasgow,  Bristol,  Forts- 
mouth,  Nottingham,  etc.,  have  voted  large  sums  of  money 
for  the  establishment  of  central  electric  light  and  power 
rotations. 

Corporations,  as  is  well  known,  are  slow  to  move,  and 
[trobably  most  of  them  hava  been  waiting  to  see  what  the 
metropolis  would  do ;  now  that  the  centre  of  the  metrot>olis, 
the  City,  and  the  Vestry  of  St.  Fancras  have  the  streets 
publicly  tit,  the  provincial  authorities  are  beginning  to  think 
they  can  safely  follow  in  their  wake. 

(To  be  continuai.) 
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BADT-S  ALTERNATING-CURRENT  ELECTRIC  RAIL- 
WAY SYSTEM. 


Tbe  a)i|i4niui*  (or  coiiveyini;  (towur  to  el«ctric  motor  car* 
hy  HiM)erf:rciuiv(l  cooducton,  which  U  illuitnUil  >>}  the 
41C  com  pail  yintt  cuii,  U  tli«  invention  of  Lkat.  F.  B.  Badl, 
of  Chicago,  who  pro|)08M  to  uw  altcmatinf;  or  multiphue 
currentc  for  this  pur{ioM.  Il  ia  [>ro[>oaerl  to  transform  tbo 
cumot  in  step^owii  coovert«n  located  at  abort  diataiicea 
KpMt,  tuinft  two  lurfac*  «ondacting  ntili,  conii«ct«(l  with 
tbft  aeeondary  coiU  of  (hv  tniMformert,  to  conduct  tbo 
currant  to  Uiu  cur  inoton  by  rolling  cooCacts.  It  »,  how- 
ever, pouiblu  to  make  on«  transfurmor  atiswor  for  d  con- 
•id«r«nl«  extonl  o(  track  by  usiog  suitable  ewitching 
arrnngonienM.  The  conductors  are  to  be  laid  in  eections 
ioBiitatcd  from  one  aiiolbor,  and  an  automatic  awitch  it 
orovided  by  which  the  rail*  next  in  advance  of  tbe  cat  will 
be  thrown  into  circuit  in  lime  to  fumiab  tbe  working 
current  aa  toon  a«  (he  cnr  baa  moved  over  them  in  the 
proper  pMition,  uitl  cuttine  ii  off  after  the  car  hiu  iwMod. 
By  ihU device,  it  is  claimed,  the  conductin);  rails  will  only 
be  in  circuit  at  tbe  lime  of  ihe  [isasaKe  of  a  c^r. 


»*w.  I. 

f\p  I  Kivea  a  diagrammatic  view  of  iho  paru  o(  the 
apparatus  in  tlieir  retativo  vertical  {KMilions,  while  Fij^.  3 
shows  itn  enlai^^  detail  of  a  iruiiBformer  and  its  associated 
parte.  Refomog  to  these  cuts.  A  is  an  underground  cttlile 
contAiMiujc  two  conduclora.  The  cable  proper  is  oom;iu«ed 
of  aiicceetive  sections.  Mch  of  which  is  securely  let  into  tbo 
side  of  the  box  E  hy  means  of  the  stufKng-box,  D.  Within 
this  box  tbe  msin  conductors  are  bared,  ami  from  thorn  lend 
tbe  tenninals  of  the  primary  coi),  F,  and  in  opposition  to 
the  secondary  coil,  H,  whose  terminals  led  through  slulGng- 
boxes  into  tbo  switchbox,  K.  The  two  cover-boxes  may  he 
tightly  tilled  by  means  of  tbe  funnel*,  LL,  with  oil  to 
aasiat  insulation.  In  tbe  box  K  is  loaitt^d  the  swiich  eon- 
aiatinK  of  an  electromajinel,  M,  which  ik  included  in  the 
local  circuit  compoieil  of  tbe  eonducton,  M'  M^  lesdiny, 
rc»i>»wtivfly,   from    (be    nectinna]  rails.  M'    M'    (Fiu-    2) 


Fh).  9. 


Oppoe«d  to  this  electromagnet  is  the  pivoted  armatore,  K, 
nonmalljr  diMDfmted  from  the  conUct-block,  N',  which 
Unu  one  extremity  of  (he  eontluctor  which  leads  from  the 
■Moodary  converter  coil.  Tbe  otJier  conductor,  0  (Fig.  I), 
Cnm  tbe  eecondaiy  loads  to  tbe  sectional  rail  M<,  The 
armature,  N,  ma}'  be  bald  away  from  tbo  cont*ct  iKunt  N' 
by  spring,  eravity,  or  otherwise  as  may  he  convenient.  The 
ntia  M*  M*  are  made  in  successive  fairly  well  iriBului«d 
oeetions  laid  upon  (he  suriace.  Tbeee  sections  are,  prefer- 
ably,  alightly  less  in  length  than  the  disUnce  betweeii  ihe 
trolley  wheels,  H  R  and  SS. 

In  tbe  underKroun<)  cable  it  is  proposed  to  use  curronte 
of  3,000  volu  poienlial,  or  biulier  ii  desired,  to  be  trant- 
lormed  down  to  50   votts.     If  for  any  reason   llie   local 


I 


circuit  is  cloaed,  no  larticular  Io«  of  cuireDt  will  enaue, 
,  (or  insulation  sufllcient  to  coiiRno  A  current  of  lueh  low 
volUkx*'  ill  ^h<!  sections  of  conducting  rail  can  oosily  b«fl 
obtained.  Moreover,  if  by  any  poasibility  a  local  uiort  1 
circuit  should  be  completed,  small  damage,  if  any,  would 
be  done  on  account  of  tbe  low  voltace  of  the  local  currenL, 
Suitable  fuse-plugs  would  bo  placed  in  any  or  all  of  tbe 
circuiU  or  connections,  m  desired,  for  the  paq>oee  of 
eniuriog  safety,  and  tlie  car  is  preferably  provided  with 
two  motors,  though  more  or  lees  could  be  aied,  and  with 
two  sots  of  trolley  wheels.  One  set  will  be  pUced  forwanJ 
on  tbe  car  and  ibe  olbor  toward  tbe  rear.  Tbe  conductor 
rails  or  slripa  are  pi-eferably  arr^trijjeil  belweon  tbe  tncka 
or  rails  on  which  the  car  is  sup|iorted  and  consist  eacb  ol 
sueceesive  seetfonR  insulatoil  in  the  ordinary  manner  and  eo 
far  as  may  be  convenient  from  each  other. 

Various  means  may  bo  devised  for  closing  the  switch  in 
the  first  instance  lo  start  tbe  car,  as,  for  example,  a  ston^ 
battery  celt  or  two  may  be  associated  with  tbe  ear. 
Assuming  that  current  taken  uj)  by  the  forward  trolleys  ia 
being  jiuBsed  through  tbe  motors  on  tbe  car  ami  through 
t!ie  magnet  of  tbe  switch  to  bold  its  armature  up  and  tbe 
circuit  closed,  tbe  car  will,  of  course,  tend  to  move  forward 
under  tbe  action  of  its  motors.  Its  forward  motion 
s[)eedilr  carries  the  forward  trolleys  towards  the  nazt 
succoening  set  of  conductor  rails  or  striiM.  Tbe  rear  IroUeja 
will,  however,  at  such  time  neceaaarily  be  on  tbe  aei  of 
rails  or  Btri|»  in  the  rear  of  thoee  i^ainst  whleb  the  (orwud 
trolleys  act.  This  current  ii  being  su[i}>!ied  to  operat*  Uw 
car  and  to  keep  tbe  rear  rail  section*  in  circuit  tliroagb  tiM 
f«ur  trolley.  At  tJie  same  time  the  forward  trolleys,  beinc 
connccte)!,  as  shown,  with  the  roar  trolleys,  a  circuit  ia  cloeea 
through  tbo  switch  associated  wiib  the  next  converter, 
and  a  sufficient  current  is  diverted  throuji;h  such  circatt 
to  close  the  switch  or  lift  up  the  armature  and  complete 
tbe  circuit  through  the  secondary  coil  of  the  forward 
converter.  This  brings  tbe  forward  tiolleys  into  cimutt 
and  they  lead  a  current  through  the  motor  or  motors  of 
tbe  car.  When  tbs  roar  trolleys  pass  ofl  of  the  set  of  oon. 
duotor  rtils  on  wbiob  thqr  an  actiag,  they  wtU  of  coone 
cause  the  release  of  the  sviteli  and  the  Joeal  circuit  oon* 
ncctod  with  these  rails  will  be  broken ;  but  before  thit 
action  takee  pbMse,  since  the  eonductor  rails  are  somewhat 
less  in  length  than  (he  distanoe  between  the  trolleya,  the 
forward  irulleys  will  have  {laascd  on  (o  tbe  second  eoeoae- 
aire  or  forwanl  conductor  rails,  and  will  bare  brought  them 
into  circuit,  and  the  ourrent  will  be  *u{^ied  through  them, 
as  last  above  described. 

The  system  with  some  modifications  is  appUcaU*  to 
conduita  already  laid.  Lieutenant  Bsdt  bat  also  deviaed  a 
mechanKsJ  switch  for  this  s)-stem  by  which  the  current  b 
turned  on  and  off  by  means  of  projecting  pins  frooi  tbe 
trolleys.  Tbe  advantages  of  the  invention  are  the  abaenee 
of  overhead  wires,  the  presence  of  tbe  current  in  the  sartaea 
oonduetor*  only  when  the  car  is  over  them,  and  tbe  low 
voltage  employed  in  these  rails.  The  prindpal  defect  d 
the  syitom  is  tbe  lack,  at  the  prOMnt  lime,  of  a  aatisbetofy 
altcrnatingcnnent  motor  Bd^)t«d  to  atroet  ear  work,  bot 
when  this  want  ahall  have  boon  siippUol  Lieutenant  Badt's 
invantion  will  no  doubt  be  thoroughly  investigatad  by 
practical  ItttM—lFHltTn  JBMrieiam. 


DBVELOPMBNTS  OP  FLECTRICAL  DISTRIBDTIOM. 

BY  PBOr.  tiKOUUK  ruKBiU. 

UBCrURKL 

(Contintud  /rwB  pa^  944.) 

Cknthai.  Statios  Sun-Lv  w.  Isdutko  Plaxt. 

At  the  date  of  my  previous  Cantor  LecUtna  tbo  (r«k1 

[juesiions  botoro  our  minds  was  whether  eeotral  atationi  i 

were  economical.     It  was   obviously  far  taora  coavmieat 

for  the  public  (o   be  supplied  front  a  general  souiw  ibaa 

for  each  one  to  generate  his  own  electricity  ;  fai  (act,  tha 

lattor   jJan    woul<l  bo  impossible,  ezeept  in   tbe  caaa  at 

large  esublishraents.     it  was  further  obvious  that  the  ooat 

of  both   lakniir   and  eoals  in  small  pUnU  wwiM  be  far 

*  Canlot  LeotMTM  ddtvoced  before  the  Socte^  of  Arta. 
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greater  Uian  In  a  contral  station.  But  the  fiut  r«malnod 
i^i»l,  with  central  stations,  we  hud  itll  the  iidditionH.!  cost 
of  mufns  rim  ihrougb  the  atieots,  involving  enormous  cost, 
not  only  in  copper,  but  also  in  uktng  up  »tr«ot8,  finding  a 
wa^  BtDong  all  the  undurground  pipes,  and  making  all  good 
■rain.  We  had  jujit  loarnt,  from  the  experience  of  the 
telephones,  thit  tho  more  subacribers  there  were  after  a 
certain  limit,  extending  to  greaUr  distances,  the  1cm  divi- 
dends could  be  p«id.  Oonsefiueiilty  there  wore  m;niy  iricn 
at  that  date  who  did  not  Diink  that  centrAl  stations  could 
compote  agaiact  isolated  plant*  for  oven  moderate-si ^ed 
wtAblisbments,  aixl  who  kuw  no  prospect  of  small  consumers 
Mug  nipplied,  excei)t  hy  neighbours  clubbing  together  to 
g«nerat«  electricity  lor  themselves. 

Fortunately  the  verdict  ba>  hitherto  generally  been  that 
cnrront  can  be  economically  goneraleain,  and  distributed 
from,  central  etatiotis,  and  the  proof  is  in  the  enorinou« 
ranuficalion  of  electric  circuits  now  occupying  the  buds  of 
Uie  streets  of  London.  ]  do  not  icnow  the  cusu  of  any 
txiWH  in  tho  world  irhere  such  enormoun  progrew— dosiened 
for  jwrmanency — baa  been  miwlo  in  »o  »hort  a  time.  From 
188S  to  1S89  the   legislative  enactments   restrained  and 


no  mora  work  if  all  the  enstomen  used  tbe  light  for  longer 
hours.     Hence,  during  the  greater  |iart  of  the  daj',  the  cost 
of  producing  an  additional  electric  Board   of  Trade   units 
is  little  more  than  the  coft  of  the  coal,  certainly  not  3d.  a  ■ 
unit,  white  for  a  few  hours  in  the  evening  it  is  at  least 
three  times  as  much.  Vou  see,  then,  bow  hard  a  fijteil  price 
jwr  unit  is  on  clubs  and  other  places  where  a  steady   largo 
supply  is  wanted   for  long  hours.     This  is  one  reason  why 
the  public  supply  to  the  Athenii«um  Club  would  cost  £500 
more  than  the  cost  of  making  it  on  the  premises.     This 
is  why  the  cost  of  an  electric  src  lamp  fur  street  lighting  J 
would   be  double  what  it  would  ii  not  obtained  Crom  a| 
supfily  comiany.     If  we  bad  any  means  of  supplying  eleo- 
tncity  for  a  short  time  as  ob«sply  as  at  tho  full  output 
all  the  34  hours,  we  should  reduce  the  selling  price  to 
onC'third  of  what  it  is  now. 

ElectuiciTT  v.  Oa9. 
At  tho  present  time  electricity  in  towns  often  cocU  tvice 
as  much  as  gM,  and  it  is  not  everyone  who  can  sue  that 
the  gains  cotinter-balnnrc  the  extra  expense.  It  certainly 
savee  expense  in  decoration,  it  is  far  more  healthy,  and 
in  valuable  buildings  tike  tho  British   Museum,  it  fdona 


I 


rie   I 


beld,  as  in  a  Icasb,  the  spirit  of  the  age — which  is  elcctri 
cal.  In  the  last-named  y«ir,  Major  Marindin,  acting  (or 
the  Board  of  Trade,  bold  tho  great  intiniry  in  London, 
besides  minor  ones  in  other  towns,  .is  to  what  powers  were 
to  be  granted  to  what  companies.  From  the  moment  that 
bis  re|>orts  were  accepted,  the  forces  which  had  so  Ions 
been  restrained  burst  forth,  and  the  pioneers,  like  released 
KTBybounds,  darted  after  their  prey,  and  the  whole  place 
was  in  tbe  hands  of  the  electricians.  All  the  work  was 
well  done,  and  will  remain  ;  and  we  may  well  be  proud  of 
what  has  been  accomplished. 

But  while  thus  congratulating  ourselves,  we  must  not 
overlook  tho  fact  that  we  are  prevented  by  severti  causes 
from  supplying  electricity  so  cheaply  as  might  lie  hoped. 
1  have  already  given  you  tbe  liftures  with  respect  to  one 
luge  club,  and  1  could  give  you  many  others  to  show 
that  at  present,  for  a  largo  establishment  using  light  for 
long  houra,  an  isolated  plant  is  the  cheaper.  It  is  particii- 
laity  to  be  reatkrked  that  the  average  number  of  hours  that 
a  tight  is  in  nse  ts  barely  two  hoars  a  day.  Hence,  during 
the  greater  part  of  the  twenty-four  hours,  the  mains  in  the 
street  are  lying  jn-actically  idle,  the  boilers  and  engines  are 
earning  no  diviaetid,  while  tbe  managing  staff  would  have 


can  be  permitted  as  giving  absolute  immunilv  from  fire 
where  properly  carried  out.  Tho  s:im«  remark  applies  to 
all  private  bouses.  When  a  curtain  or  a  dress  is  blown 
by  the  wind  or  otherwise  brought  into  contact  with  a 
gas  jet  we  have  a  fire.  When  this  happens  with  an  incan- 
descent lamp  we  have  absolute  immunity.  But  by  taking 
advantage  of  the  facility  of  putting  out  a  light  in  a 
bedroom  when  done  with,  great  economies  can  be  effected 
in  careful  households.  There  is  one  case  in  which  elec- 
tricity boats  ^as  and  other  illuminants,  not  only  in 
cleanliness,  health,  and  security  from  fire,  but  also  in 
economy,  and  that  is  in  country  bouses.  I  could  bear  this 
out  by  numerous  examnles.  One  large  old  castle  in 
Scotland,  where  the  risk  of  fire  was  great,  and  tbe  electric 
light  was  introduced  primarily  for  security  from  tire,  ofTers 
a  good  ex.implc.  Here  there  are  SIO  lights  of  16  o.|i. 
installed,  the  house  has  always  been  full,  and  the  lights 
much  used.  Tho  installation  cost  £1,800,  and  last  year, 
tho  second  of  working,  an  accurate  note  of  all  tbe  ei[>en»e«, 
labour,  coal,  etc,  comes  to  £75.  Nothing  approaching  to 
this  could  have  been  got  from  eu  manufactured  on  the 
premises,  and,  at  the  riles  chargeaby  supply  companies,  the 
cost  would  have  been  over  £300. 
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FkcdKRS  ASU  DLITRIIIt-TINO  MAINS. 
The  mttRfacUiry  vrorking  of  a  coiil.rni  «tation  (depends 
lirgoly  on  Iho  proponion  Uiat  iho  fooJers  bear  to  the 
dUuibuting  mains.  Some  sUliooB  have  b«o  8Urt«l  by 
penoiu  quite  incompMent  to  do  the  work,  and  havs  no 
leerters  at  all.  Tbe  conwqiiecice  in  thst  we  have  eiionnous 
Viu-iBtioiii  in  tbe  preuure  at  different  limu«.  I  bcliove 
thai  &t  HrixbUiii  tberu  in  iit  timet  of  maximum  working  a 
difference  o(  prewiiro  in  Inmim  on  different  parts  of  the 
circuit  amounting  to  S5  rolt«,  and  instead  of  applying 
the  well-knovrn  onKinoenng  metbods,  il  baa  been  attempted 
to  patch  it  up  br  putting  lampe  of  different  voltage  on 
different  paru  of  the  system.  When  sucb  a  thing  U 
attempted,  except  for  the  enmction  of  a  very  few  volt«, 
we  are  laiided  in  wonie  tn>ii)>)o.  I  would  draw  attention  to 
tlM  diagrare  ou  tbe  wall,  Fig-  1,  ruproaenbing  the  pUn  of 
an  American  dty  like  Pbiladel|)hia,  and  •bowing  tbe  wny 
in  which  tbe  feeders  and  diatribiiting  ouins  would  be  run 
for  lighting  the  city  with  economy,  and  confining  the  varia 
tion  of  pressuro  all  over  it  within  the  same  limits.  Tbe 
centre  square,  shown  white,  would  have  no  feeders,  bot 
be  divided  up  into  four  txiangular-ehaped  districts,  each 
being  supplied  by  main*  from  the  cenml  statimi.  Tbe 
[art  between  the  feeding  points  marked  3  and  tliosa 
marked  3,  would  be  dirulcd  up  in  the  Kimo  wuy  intu 
triangular '«h 3 pod  districts,  and  each  have  its  own  loeder, 
and  distributing  mdns  starting  from  a  No.  2  feodinti 
oeniro ;  and  so  on  for  the  districts  outside  these.  It  will 
bo  noticed  that  all  the  distributing  maina  BUrtin|»  from 
tbe  feeding  points  are  of  etjoal  length,  if  measured  alon); 
the  streets,  as  shown  at  the  bottom  right-band  conier  of 
the  diagram.  The  circuits  being  run  in  tbiH  way,  a  net- 
work may  be  (onaed  by  coniieoting  the  eixls  of  the  dit 
iribuiing  mains  together  wherever  close,  and  wbicbercr 
district  tbey  belong  to,  since  tbe  prc«suro  at  theM  poinu 
will  always  bu  nearly  the  same — M»iiniing  the  same  currctil 
density  in  all  the  distributing  mains,  of  courte.  1  sent  out 
a  eircular  lately  to  tir  to  llnd  out  how  far  the  benefit  of 
feeders  was  appreciated  in  our  central  sution  engineering, 
but  very  few  supply  comiunies  cared  to  giw  the  informa- 
tion. 1  Sitd  that  the  Kensington  and  Knigbtebridgo  Com- 
pany bare : 

l««i«.  ewt.  m.   II). 

Total  wriithi  of  msiiia      „„„.     133      II       A      5 

Total  noiRht  or  rMdon 16      10      S      0 

in  a  totitl  length  of  street  covered  -^  IS  miles  8^  yards  ; 

SKtrtly  copper  strip,  insulated  by  glass  insuUtors,  supported 
»y  oak  bars,  being  used  ;  and  partly  vulcanised  rubber 
cables  run  in  iroD  gas  pipea  coated  with  Angus  Smith's 
eompoeition. 

The  cost  for  straigfatfotwaid  work  under  foot  pavement, 
including  material,  wages,  sujierintendenee.  dig^ng,  and 
eartjng  away,  but  not  tools  anci  spare  plant,  is  stiMd  to  be : 

t'(«  nrd, 
£   ■.  d. 
tin  fift*.   feni  of  2iB.,   and  one   of  l|ia.,   wllh   Uirtt 

nUw  "/ih  and  two  «•»!)(■  */„ 3    3    3 

nres  pipM,  two  ol  Ba.,  sad  oao  ol  t)lB.,  aod  thrso  */b 

osblw 1    B    6| 

Ifiln.  cnlTMt,  taclwllng  thr**  lUiiN  lla.  x  {\a 1    3    fi 

Wb.  ,.  ..  An        19    0 

MlB MTMI     „      , Hi     i 

The  number  of  lampe  supplied  up  to  January  6,  IS93, 
is  equivalent  to  38,ftB0  of  8o.p.    Tbe  h.-pt  available  is— 

Ksuiagton-ooun    l,<rK> 

CliBp«l'|>laca TOO 

i.TTO 
The  total  capital  invested  in  mains  of  all  kinds,  inctnding 
oopMT  and  caUa,  is  33  per  cenL  of  :£I33,000,  ibe  toUl 
p«ta-np  CB|)ital ;  in  machinery  and  buildings  43  per  cent., 
aud  in  balteries  10  per  c«nt. 

At  Chelmsford,  with  altenuting  curreote,  overhead  wire 
b  geoerally  ueed,  )  Um  for  street  ligbta,  1{  ton  for 
aeeoodary  wires,  and  one  Ion  for  primaries  (or  private 
lighting.  Indicated  horse-power  in  station,  300  -  total 
outlay,  £14,000.  Lamps,  220  of  32  c.p.,  1,000  of  8  e.\y- 
for  private  use,  19  arcs  of  10  ami>eros,  and  lamp*  in  works 
using  ItlO  amMree  and  110  volu.  WoUh  coal  per  unit 
faonBted  8-8lb. ;  affldeiicy  of  an  engine  and  dynamo,  75 
per  cent  (iumo). 
The  VVesUttlMtar  Bltotrte  Sii^iply  Coporutiou's  distribut- 


ing mains  are  estimated  roughly  at  two  to  two  and  a-haU 
UnwB  the  weight  of  the  feeders.  Tbe  toul  capiul  of  ibis 
Corporation  ii  £300,000,  the  total  indicated  horse-power 
in  central  stations  3,.'>00,  and  tbe  number  of  lamp*  supplied 
equivalent  lo  66,000  8  c.p.  The  cost  of  mains  and  under- 
ground work  il  roughly  £150,000,  and  the  total  length  of 
pavement  opened  up  is  S3.6 10  yanls.  In  i>lacee,  the  mains 
eoDsttt  of  bare  copper  in  concrete  euivofte;  tmt  tbe 
Corporation  have  by  far  a  greater  length  of  insulated 
cable  laid  in  Oallender  casings. 

(To  be  continued.) 


HASTINGS. 


The  town  authorities  have,  as  they  ought  to  have  done, 
determined  to  tight  the  sea-front  by  means  of  the  electrie 
light.  Tbe  deteriuination  was  not  made  without  a  ilrugglOi 
as  will  be  seen  from  the  report  of  the  meeting : 

Tbo  I'ublic  Lit;litinf{  ('maniiltee  bail  lo  reinrt  thai  tbey  h*d 
under  canniitoriition  tlie  mnUor  of  the  (tcointbilily  o(  exteodiiiK  tbe 
«tc<:(.ri(^  liaht  nn  tho  Front  line.  They  hod  boon  in  MmnoanioaliciD 
wilb  Ihn  Iliutinirii  and  8u  Leonnrda-oD-Scn  KloclHc  Light  Ceni- 
pnny.  [jiiniUKl,  on  the  subject-,  and  had  A*o«rt*incd  thai  tbe 
cotri[iHii)'  were  prepared  tu  miler  Into  «  eonlntct  wilh  tbo  Por- 
punition  (or  tbe  ligUinf;  of  tbe  Front  from  tbe  Fbib  Msf  kot  to  the 
end  of  \^'eiit  Marina,  for  a  [wriod  ol  (biee  yean,  by  means  M  SO 
ore  bin|ia.  placed  about  80  rards  apart  (inatflad  at  100  yanls,  the 
di«Uuico  beCwoen  oxuiinK  declrio  lamna),  tbe  whole  of  the  lamps 
te  bo  llffhtod  from  (unMl  to  12  aataniffbt,  aed  after  (bat  ium 
each  alternate  lamp  to  b«  extlngabbea,  and  tbe  otbcr  tamps 
to  be  kopt  altnlie  till  *aarli«,  Iho  company  undertaking  to 
nukistain  a  st^dy  llitht.,  ff««  from  oxtlnctMiM,  at  CH  pec 
lamp  per  anniiui,  iho  contract  lo  oomnMnoe  a«  *oon  aa 
the  companv  liivl  made  tbe  neoswanr  additlMis  lo  tbdr 
machinery  (w'hich,  Ibi^  committee  were  infotmed.  woeU  be  ol  Iba 
loust  luid  iDOfC  iii]|>rovod  tyjie.  and  depUoBtcd  to  pnvesil  aay 
toiluio  in  tho  •  a[ii>l)'l  nnd  extended  the  maina,  ale.  llieeenimJttoe 
hitd  fully  dlicii'MHl  llio  oom|xvny'K  offer,  and  had  reoeimt  trotn  Ibe 
boroiij;!)  •urx'oyni-  a,  ro{Kitt  projiacod  by  him,  la  •ocordnoco  wtlb 
their  liii'triioMiiri»,  fur  ihalr  guidance  and  lafonnation  on  (he 
(ubjeci,  uriil  tiiiil^ii  idl  the  droomatancas  lecwnmetided  that  lecb 
olTor  OB  uliuvL-  !et  forth  be  accepted,  and  lliat  the  town  clerh 
aathoriiu^  lu  aHii  the  commoa  acal.  In  due  oourae,  to  tbe 
Mu-y  lormil  contract  with  the  compaay, 

OMsaeUlor  Doko  maved  tho  odopliun  ol  the  tefntt.  He 
il«l4iiluil  nil  the  |iro|>oiiituii>*  a«  ceaitoinod  in  Ibo  rv|iQci,  mhI 
dllatod  u|ioo  the  nKsmity  ol  hairii^  cttbor  gm  or  eleoMo 
light  UiMicad  of  botli,  as  al  piewat  Tbe  ufwant  oeet  ftr 
electric  lamp  waa  £9»  per  annem,  which  meaMt  a  total  eipaeM 
of  liVn)  |>er  sniiiim  for  the  whole  ;  ■hiUi  tl)«  praiieaal,  U  earrW 
out,  wuuhl  Dociire  ee<4i  lamu  at  Ci-'i  p«T  annom.  Tbs  anaoo 
bolween  tlie  Flab  Market  and  tVeit  Marina  *-m  at  (iTMeiit  llgMed 
by  IS  el<K4tiiT  Uatpa,  60  Wbllehalb,  and  4S  ordiiui^  auurte 
bumoni,  aad  ibo  tout  coat  wa*  XI, MS.  The  eew  electno  lamp* 
would  hai-enoama  tbal  woetdlbiowaBbailaw,aadid  (he|ifOMwt 
onc^  Coinpattnic  <be  proposed  elecsrio  lightias  with  that  uaarl 
Al  pr«mnl,  th(««  nould  be  a  rreal  advantasre  in  cnndle  (lowar.  Ta 
ll|{bt  tho  Frval  with  WhItebaU  lampa,  nlaeod  -Hi  yanU  a|iart,  SM 
would  berecinlred.  ntacoatof  t'i.CMfl  lAt.  Id.  |>er  anauiu,  «4dlM 
the  profMaed  lyMein  would  cofi  £i,.liK>.  or  about  CXO  men  than 
the  otber.  Tbey  ware  all  ssnaibla  of  the  onooUsnoc  of  tbe  White- 
hall lampa,  but  be  feU.  that  the  nieiiuers  and  tbs  psbHo 
Saoerally  woald  not  be  heel  pUied  bj  tbe  electric  Ugbl  batec 
one  away  with.  With  rwanf  to  tbo  (jnoitton  o(  Ibo  Oor)wratlaa 
havl^  Ita  own  light  worka.  il  WM  proved  tbal  tbey  eauM  not 
aep|)lT  tlfibl  ao  cheaply  m  tbey  could  fel  il  troao  tbe  eleetrte 
llgbi  company. 

rnaanlllnr  Xlwerthr  seconded,  aed  said  tbal  there  wm  aae 
thing  oettaln,  asd  tbal  was  they  eoetd  not  taka  a  resroKiade  ats|^ 
as  the  eJeetric  light  was  tba  Illumlnut  of  the  (ntoro.  Il  wm 
aekaowledsed  by  all  handa  that  the  (iraMnS  tlgbttuK  waa  bad  ] 
aaytUan  tnoea  miasrablo  they  oould  not  ooiwsive.  At  Ibe  pswaat 
time  tbe  eteelrio  light  was  pot  out  at  1 1  o'clock,  and  tben  the  sea 
was  redeted  to  halt  ita  power,  which  put  hnn  bi  mlMl  d  we 
niaeraUe  Moditlon  et  aflairs  tbey  eapariaaoad  in  Ibai  put  ti 
London  in  which  b«  liied  when  a  bovi  aad  when  (be  oil  lam|H 
ocro  umd.  What  tbey  bad  to  eaoMder  waa  Ibe  diftreoce  c( 
tlia  power  at  tbo  two  Qfchla.  Be  bad  aaada  a  ealmbtian  of  the 
dUTerence  of  the  power,  and  he  found  ibal  tbe  maxlasom  eleetrte 
tia^t  woutd  give  a  ll([ht  *l\  tlmea  as  grsal  aa  tbe  f\  and  tbe 
dSteencetai  ibo  ro«anlli;ht  iiM  four  tioHs  ae  mat.  nbenibey 
took  into  eonaidention  that  altar  IS  o'ctocli  only  bait  of  the  buua 
would  be  ligbted,  tluU  wottld  meaa  baii^  six  uues  aa  etoeh  UmI 
aa  iboy  KOt  at  iNreaoM  tnm  Iba  ffar.  The  eompany  bad  ^read^le 
|Ht  down  n  MfMrale  nsaln  for  tbe  lam]ie.  aail  tad  (piaiautevd, 
when  tbe  now  machinery  waa  eroMod,  to  itiie  ■  oaattaiooaa,  (4aady 
llgbL  Tbo  laoipa  would  be  M>  yard*  ajiart,  aod  he  bad  nwla  a 
tMt  and  had  oosne  lo  tbe  eencluaion  tbal  there  would  be  no  dark 
■liaoo  balwotei  the  two  lamp*.  Ha  thoujtbt  the  altwaUoe  woahl 
be  a  ireal  hnproTMneal  to  the  town,  aJMl  bofied  that  the  teaohS' 
lien  wooUl  be  eanied. 

OeoMUlav  BtUa  aild  up  toiwonof  tbeprerloaaday  befaraena 
the  ajterauon.  but  then  be  waa  given  oartala  labniBSlaa  which 
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had  |nit »  diftbrenl  oompleiion  upon  llie  um.  In  Ihu  inHltvr  ho 
wma  a  Uytn»i>,  and  hod  U>  b«  goided  by  tli»  wirice  ot  raon  who 
«r«r« qualified  to  slve  Aelinlto  mfomialiini  apon  the  point.   Uc  had 

I  ft  gnat  raapacL  (or  tlia  opinion  of  their  Burroyor,   who   wu   ku 

'-■^piMOr.  but  another  gentlonum  he  hail  met,  wliom  he  ei|unlly 
NHWOlod  M  an  engineicr.  forraod  quiic  it  dtllotoDt  ojiimoii  to  thnt 
ed  Mr.  Pnlmor.  Tha  two  {[ontlomon  Ki^Atly  dlfTcr«d  aji  to  ibo 
lUttminalion  thoy  would  rocoivo  (ram  tlio  oloclric  Ll^ht,  and  h«tor« 
any  d«oi«ioD  wu  arrived  at  ho  l^oucht  it  would  b»^lt«r  that  an 

'  indapendflnt  eaaiaoer  fhonld  b«  aaK«d  to  make  a  tliorou(;h  teol, 
and  report  to  t.ho  Coimdil. 

Hr,   Palmer   rvm»rlced   tliat   the    guiilleinan   who    had    k'''v 
iQfomiiii.Iiiii  ti.>  Ooiinciilor  Ellin  wiu  an  iDt«r«at«)  party. 

CouooLUsr  nua  luiid  ho  hud  an  muob  confidoneo  in  ono  gentlo- 
timii  Iks  iha  uiKor,  but  ho  did  not  wiah  to  take  a  leap  In  thedark 
Aldcmmn  Joiinor.  Coundllora  SuiiiBer  and  Wright,  Aldenaen 

,  Bray  and  Kmiiimm.  Coaoolllorf  Shoeai&tth,  Ealon,  Tupi>*nn«y,  and 
I>ako  &11  joined  the  diNRUMiion.  Ulliieauly  the  resolution  wan  put 
to  the  inootin([,  and  tlie  tollowing  voted  in  favour  o(  it :  I'oimcillor* 
Duko,  Tupufinnoy,  WriKlit,  Higott. Chapman.  8bou>tnith,  Eaton, 
Suttor,  Olid  Bloorthy.  Thcxv  who  votod  ogaimt  il  wore:  The 
bUyor,  Aldeimun  Jennur  ond  Bradnnni.  ('ouncillor*  Hatching" 
and  Stangor,  Councillor  Eltia  did  not  vote  Aldorinnn  Bray, 
ConndUora  Stnbbi.  Wchmd,  Slado,  and  Rllloi,  being  oliareholdere 
in  ono  or  other  o(  the  companlea,  could  not  roi«. 


LEGAL    INTELLIGENCE. 


THE  ST.  BEHET  FIHK  AND  ST.  NICHOLAS  COLE  ABBEY 

FACULTIES. 

Transformer  Chambers  for  the  Electric  Light. 

At  a  MttinB:  of  tlio  <*onj>iJ>L<ii)'   Court    »(  l/^>ri(luii,   licld   on  the 

3rd    iniil.    in   St.    I'liul'*  Cal.tnilml,      l.«(uiv     llr.     Tri"lnim,    IJ-C. 

Cli*nc«llor  o(  Lh«  Dtootwe  ul  L^TU'lon.  "Im  hili-  attrnded  by  Mr. 

IS.  W,   L«e,   the  legiabrar,  the  Cbonoollor  «r   LoBdon  delivcri>i1 

r'judgdieal  hi  Ibeee  oaacB,  on  follou-i.  On   Monday  Innt,  the  '20th 

alt.,appUaalion  whs  mode  to  thin  Court  to  authoriic  by  faculty 

the  cooalruction  of  lianaformor  cbnmber*  or  raoll«  in  tno  City 

chnrcJiyarde  Ions  di*aiod  lor  burinlii— one  in   the  churchy nitl  of 

St.  BonotFiok.  doM  to  tha  Itoyol  Ejtchantcc,  and  tho  otiier  In  the 

obarobyard  of  St.  Nlchola*  Cole  Abbey.  In  Queen  Victor[n>4treel— 

I  for  tho  uiNi  of  tho  Clly  of  London   Rteoiric   Li)i;lilInK  Comuany, 

Limitod,  to  enable  the  ooinpuny  ti>  inlrodoce  the  eleetric  lighting 

into  ihoM!  pari*  of  the  City  in  which  the  ohurohyarda  are  ntuntodT 

The  conelruolion  of  theno  chainbem  will  invnlvu  the  diiilurbaneo 

of   hunun  remainti  anrt  ihcir  roniovnl  and   reiniccmont  in  K>mo 

other  mnoeomud  burial  jjround.     Tho  politionora  for  tlic  faculty 

for  thi!  MOiHlruction   of   a  cbambor   In   the  chnrcbvard   of    8t. 

Denct   Fink   are   the  Mayor  and    Corporation   of    Ijindon   and 

Uio  roctor  and  cburobwardeni<  ol  the  narleh,  and  the  politionera 

In  the  caM  ol   St.    Nlobolae  Cole    Aubey    are  the   reolor  and 

ohurchwardeiM  ol  tho  iMirieh.     Baoh  of  the  applications  is  eu|)- 

port«d   by  teaolutione  of  the  vunlriM  of  tho   re*peolii-e   iKtriihea 

;  paaeed  uiianfiBOuely.     C«rtain  of   the  fnoia  adduced  by  ttie  T>c(i 

tionere  in  eum)art  □!  the  t;>*'ntin)t  a  faculty  are  cotnnion  to  both 

apiilicationa.      Ii    appear*    that   the    City  of    London    Electric 

Lighting  Company  wu  eatabltihod  br  Act  of  Parlianioiii  with  tho 

F  object  of  UEhtins'  tho  ntrcol*,  oIGpcs.  and  liouaea  in   tho  City  with 

I  electric  light*,  wich  a  nominal  naiiilal  of  £800,000     The  cgnipeny, 

I  In   fuitbcranoo   of   Ihia  obJKt,   lioa  durInK  tha   loat   I'i  inonl.hF 

•xtjonded  £3AO,00O,  and  hae  oontrxned  with  the  Corpomtion  of 

I  London  to  light  tho  elreeCa  of  tho  City  for  en  nonn»1  uaymonl  of 

fO0,0D0  on   the  conptetioti   of    the  sygtein.      The    enaroh    and 

rriX»  and    tlle  oburehyanl   of   8L    Benet   Fink   were  by   a   local 

I  Act  of  fHrliatnenl,  5  and  6  Vic.,  cap.   101,  v«at«d  in  the  Mayor 

[  ftnd  Corporation  of  London,  with  a  view  to  extend  tho  avenues 

Lwtjoiiiiti^  to  the  Royal  Exchange,  and  a  portion  of  the  tite  waa 

^ppngrMboi  under  the  Act  (or  that  purpoic      The  Act  provider 

tliai  ae  aoon  aa  tho  "inld  church  and   burial   ground   shall  be 

eloaiod   for  tJio  purpoao*  of  the  Act,  tho  mayor,  aldoimen,  and 

commann   in  oommon   council   wuonibted   ahaJl   cauao  the  wnie, 

i  «zc«|>C  eocb  part  thereof  an  ■hall  be  laid  Into  the  elreete  or  pubtie 

[«ayR   or   approprtat«l    (or    panoDi^E*  faoiuee,    a*   In    the    Act 

LweMUoned,  to  be  aneloeed  by  a  eabetantUI  iron  railing  or  other 

MubataBtial  fence,   and   the  reeidue  of  tho  •aid   >it«  and  burial 

■.sronad  ehall   remain  for  ever  unbuilt  upon    and  unappropriated 

t  b>    any     purpoee    eioept    such    orniunontal     purpOH    ee    the 

I  >Bid     mayor,     aldermen,     and    comniona    in    common    council 

I  ttaaemUod,    with     the     coDWOt     of     tho     Biihoo    of     London 

[for    tbe    time    being,    algnifiod     by   writing    under    hii    hand, 

Taball    think    8t    to    dimt."      By    thI*    aoction     tlio    Court    U 

1  precluded  from  doallD;t   with   tho  lito  of  the  churchyard,  and  by 

[Uia  Act  the  Coiporalion  bavo  now  no  power  to  deal  with  the 

I  vault*  underneath  tho  tilto,  and  the  vHiille  bebg  In  oonaeorated 

[ground  tlib  Court  haji  Jurlfdiclton  to  make  eueh  ordere  in  relation 

I  to  UiMD  aa  the  drcuinetAOoee  o(  Ihu  «aae  may  require^     The  quoa- 

[•tloo  i>  wbether  II  ba*  under  thociniumatanceeof  this  and  thunext 

<MM  diaeretlonarjr  porer  to  make  the  ordere  naked  for.   In  support 

ol  tbia  applicatim,  the  following  (ncra  uppeurixl  in  evidvnoo  :    By 

tbe  oaaetrnctian   of  tbe  chamber  the  compiuiy  will  be  enabled  to 

r  light  an   area  compriiiag  Cornhill.   part    of   Btahopaicato -street 

L  Within,  Tlireadacodlo  atreot,  part   of  Old   Broadalreet,  Throg- 

^moMon-irtreet.  and  the  leiuor  thoroutfhfarca  leading  between  tho^c 

Mlwete.     For  tbe  pnrpoM  of  Ibrhtinu  thin  area  7,000  incandoeoont 

llffau  have  already  been  applied  for.  Including  1,200  lamp*  by 
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the  Bank  of  England.  To  light  this  area  it  ie  neoenary  that 
the  oompany  should  have  a  tranefonner  chamber  withle  SO  yards, 
at  Icaeti  of  Stv  Benet  Fmk  ohurehyanl.  Tbe  Comnieaionei*  of 
SewBfB  ha%-eerBnt<Kl  iwrmuaion  for  the  erection  of  theeeohnmberv 
in  niurow  thorough faica,  but  have  refuaed  permueiou  in  the 
prevent  coao,  ni<  it*  conntructiott  «-ould  dbwrrange  ^le  telo|kboiio 
and  celeRrajih  and  gaa  and  wator  companies'  pipe*  ;  and  owing  to 
tho  aiie  required  being  a  crowded  thoronj;hlnrie.  It  would  be  for 
nthor  reseon*  objootion^le.  Tho  oompauy  bas  aleo  appioAohed 
owners  of  adjoining  property  wilb  a  view  to  anaiige  for  a  sale  of 
the  eite  required  without  Buomaa.  They  have  no  comjiuLsory 
power*  to  oompel  a  esle  of  land  for  the  purpose  under  thetr  Act ; 
and  in  tiie  reenlt,  if  tbia  applleation  wore  to  foil,  the  orcA  in 
quealionwill  romain  enlightocl  by  electric  light.  Tbe  petitioner* 
have  thus  made  out  a  alrong  coao  of  urgency  in  tho  latoresta  of 
the  paruhionerii  and  pul>llc  In  favour  ol  thetr  application.  It  also 
appaere  that  several  a|ipli«itlons  faav«  been  meide  to  the  oompeDy 
to  light  the  City  churobes  for  Sunday  evenisg  eeivlcee,  whieb  aM 
veil  attended,  and  it  is  therefore  gainst  the  interests  of  the 
Church  that  the  aoheme  Hhoulil  faiL  The  oompany  also  aHer  the 
peyment  of  C2S  to  be  appropriiiteil  towardn  the  chiirah  uxpensen 
of  tho  parish  church.  Tho  ■poctal  faota  in  sopiiort  ol  the  applica- 
tion in  the  CAM  ol  St.  Nicboiea  (^le  Abbov  are  as  fallows  :  The 
church  and  churchyard  abut  on  Queen  Vlotorla-etreet.  Part  of 
til*  churchyard  u-a*  many  year*  ego  appropriated,  under  an  Act 
of  Parliament,  for  the  censtruolion  of  the  IHstrict  Heilwey.  Tlie 
chamber  required  caoiiot  bo  constructed  under  the  streets  owing 
to  tliere  being  a  eubway  for  the  supply  pipM  of  liie  water 
auil  gas  companies,  and  the  company  hare  faded  to  iici|uirc  a  rito 
by  prtvnto  purchaw.  Tho  proposed  chamber  will  supply  from 
2u,000  to  99,000  Incandnacent  lamps,  and  thoro  he*«  tAfMij  been 
apiiUcatlone  tor  0,000  lankp*.  Tho  church  la  lighted  with  ewctrfc 
liiCnt,  and  the  company  oner  an  annoal  ]iayBient  of  £30  tOWMrd* 
the  church  nervioM.  If  tbe  faculty  is  refused  tha  eleetrlo 
llghLiiiij  of  tho  church  will  ooase.  The  area  to  be  liebted 
from  tnii!  chamber  will  be  the  whole  of  Queen  Viotorla- 
street  as  for  sort  as  Cjinnon .street,  a  grout  portion  of  Upper  ■ 
Thamwstrcet.  Knightridcr- street,  and  the  lessor  intcn-onmii  I 
thoroughfares.  Tho  refusal  to  grant  tho  fecultiea  asked  for  will '  ' 
deprive  the  street*  and  houses  and  office*  In  tho  areas  mentioned 
of  the  advantage  of  being  lighted  by  electric  light,  and  the 
iiiieation  before  tbe Cburt  is  whothor  ti  has  ■  tliseretionary  juria. 
diction  la  the  matter,  and  i(  it  has  whether  it  would  be  proper 
exorcise  of  it  to  uranl  the  faculties  prayed.  It  ha*  ■Ireadty 
gnuited  two  fociiltlM  to  this  oompany,  giving  it  the  use  (or  xl 
yeere  of  portiont<  of  two  churchyards  in  tho  City  for  tho  eonstove- 
tion  u(  an  entrance  and  lubway  to  ttnnsfonner  chambers^  oon> 
structod  by  permisaion  of  iho  Commluioneni  of  Seweie  under 
muTaw  Blrooti.     Tbia  case  doc*  not  cnmo  witliin  the  class  of 


referred  to  in  "Tho  Qoocn  against  Twisa'IL.K    4,  Q.R  Cases, 
407).     The  nile  applicable  to  Uiis  and  kindred  caws  le  thus  laid     j 
down  by  Sir  John  Niolioll ;  "  Faculties  are  to  be  granted  ut  the     I 
discretion  of  the  Onlliutiy,  but   il  must  bo  a  sound  discretion,      ' 
having  a  due  legnnl  to  liuius  and  circvmstanoae,  and  to  IJie  righle 
and  interests  ol  all  (lartiai  concerned  :  if  an  onsound  disoretioit  be 
exercised  a  [inrty  may  B|>|jenl  to  a  (uporior  tribunal  "  ("  Bntt  r.     J 
JunM,"'.2Haffg'>  EcgI.  Rc[is.,  124^     TboCourt  Is  of  ODiolon  that     I 
it  would  not  bo  exceeding  Its  jnriiidiction  in  grant.lBg  tlie  faculties 
prayed,  and  that  under  the  ozoeptional  clrcumslanoe*  of  theee  two 
eases  It  wIU  be  exercising  a  sound  dlseretion  In  granting  Ihem.    It 
thniof ore  decree*  the  faoultlee  aeptsyed— the  faculties  not  to  issue 
within  in  days,  and  advertisements  to  be  inserted  in  the  Tiuvi  and 
City  frfM.     So  as  to  ennbto  any  members  of  families  buried  in  tho     M 
vaults  to  make  ajipUcatlon  lo  mo  in  cbambeni  relating  to  their     I 
reraoviU,  a  praviso  will  bo  tneerled  in  Ibo  faculty  nermitting  tho 
removal  of  remains.  If  deelred,  by  tnombor*  of  tho  families  to  any 
consecrated  burial  ground  soleeted  by  them.     Tho  other  romalns 
will  bo  removed  to  the  parochial  burial  grounds  of  the  rsepeotive 
parishes    for    roinlorment    In    the    consecrated    porUon    of   the 
cemetery. 
Mr,  Arnold  Stalhnm  spiieared  for  the  petitioners. 


COMPANIES'  MEETINGS. 


CITT  OF  LONDON  ELECTRIC  LIGUTINO  COMPANY. 

The  second  annual  general  meeting  of  this  Company  was  held  at 
Wmohnster  House,  Old  Rroad-street.  EC,  on  Thursday,  the  1st 
inet.,  Sir  David  Saloinone,  Bart.,  chairman  of  the  Company, 
presiding. 

The  ClialrnMB  said  that  on  the  last  occasion  he  hod  the  honour 
of  appearing  before  them  it  was  with  oonsiderable  difficulty  that 
they  succeeded  in  getting  Uw  one  sliarebolder  (o  altonJ  who 
eocatibuted  their  audieaoe.  lb  waa  gratifjing,  tberetere,  to  Snd 
Iboro  was  a  Kood  attendanoo  of  aharebolden.  It  ebewed  that,  il 
before  they  bad  oouplete  eonfidonco  In  their  Board  to  carry  ouD 
the  afRdis  of  the  Company,  their  intcreet  had  been  awakened ;  but 
he  trusted  that  tboir  confidence  wo*  not  lessened  in  conse(|a*ooei 
Before  moving  the  adoption  of  the  report  he  ptopMSd  giving  then 
fl  full  M'noiiiit  of  the  work  they  had  done  elaoe  the  last 
time  he  addreewd  then.  AppUoalion  was  made  (or  ebarM 
amounting  to  £800,000,  which  Ihey  considered  very  good, 
having  rewd  to  the  fact  that  the  times  were  bad.  AG 
the  periof  he  spoke  of  CIOO.OOO  worth  of  aharor  remained 
to  be  applied  for,  out  the  amount  had  since  been  loken  op.  he  wee 
glad  to  say,  and  the  moner  would  be  employed  al  their  works  in  a 
very  short  time.    It  waa  tnerefore  the  intention  of  the  Board  to 
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bmo  pniferaKOe  ttock  totheunoantof  £900,000  at  S  n«rcont.,uid 
toglvetlia  thmkiMtn  ibo  flnt  cJiuica  at  obUinitiB  tu  Tli«l 
(  pOTMak.  wat  rtry  wM  Mntirtd.  and  it  micht  b«  r«KMd«il  m  • 
Bill  lll>li  nropcly  uhen  in  tliDir  lianili'.  Bwore  icrjr  ton); — hadid 
mllMMi  In  a  nonth,  or  ovcd  m  montlia,  but  t'°''^'>['*  ■■>  '^ 
inonlha.  h«  did  not  want  lo  ba  loo  hapnful— tbav  would  be  able  to 

I  my  a  i)iv»il*(id  to  tb«  onlinary  ■>har«lioI'lnr«.  nattorn  wmo  now 
■  i:"<"i"X  ^  m««l.  Ttia  artl  dilfioultlM  whioli  had  to  be 
•ai<ouiiivr«d  h>i)  h««n  mat.  and  tlielr  kffafr*  ««ra  b«f  tnninc  to 
lakv  a  tura.  Thair  •lationa  wer«  worklns  at  a  umati  proflt,  wlileh 
wwtldsKwaa  tbe  nacbinm^iiaimaionaDd  more  into  work.  They 
war*  not  woiktng  at  full  load,  bat  aa  Umo  went  on  the  i>r<il!ta 
wotiU  InctwwD  Al  tbo  proKiit  time  tlioir  (ilea  and  buildinn 
and  oibw  works— in  fact,  » 11''**''  Biany  maltar*  wlilch  ho  would 
iMt  Iroubte  tham  *ibli,  but  whlcli  iniwl  •< lit —brought  in  no 
tMiirit  That  wai  a  n«c«Miiy  witli  uiid«rUkinLn  of  that  natura. 
All  iii«  Nioaay  thoy  wor*  now  viiH'ndinj;  wouliTtio  Irnltful.  Tliera 
war«  oMo  or  two  (luinta  in  tlio  ru|K>rt  hv  would  liko  to  oall  nltun* 
tton  to  Thoy  iiUt«d  tJiat  "  from  cAlcuIntioni  biu«d  on  Iho  lampa 
ainady  wnnecttd  to  tJie  Company'ii  main*,  il  apiicArcd  Uint  the 
c<)«wuiii|>Uoii  of  curreal  |M>r  uirafi  inrtallod  Id  C^ly  ofHe<a>.  i>ho|ia. 
«M  .  wubl  ba  much  )C'^*^t«r  than  «<l*  atill(<iiialtd."    ll  hod  brnn 

Klntail  out  14  liiin  Ihnt  that  mitEht  lici  iiikon  lo  mean  tiiat 
)  f<on*atDer»  of  aloclrlc  onwvy  in  Uie  ('ity  were  in  toinf 
wny  nl  N  dinaflvKiiiave.  Rut  that  waa  not  m.  In  th(>  Wmt- 
enii.  where  tbsre  wero  dmwin);  roonur  and  occaaionnl  parbiep 
nod  (bops  which  wen  only  tiifhi^  (or  n  ihort  period,  the 
numbcc  of  Inmpa  in*tBlto(l  wu  four  tiinca  more  thon  tlioso  in 
|{«i«nl  Ufo.  In  the  (."itv  all  Iho  Immfm  woald  bo  In  um  whon  the 
waaiher  wta  dark,  ana  ooiuoauanUy  tlio  roluni  would  bo  far 
(TMUr.  It  did  not  nuaa  tlua  the  ouetooMra  in  the  Ciky  would  be 
UadlaadTMiUwe,  but  tkat  theolKuanalMiMa  were  favourable  lo 
the  Cooipnay,  Sir  l>*vld  thea  <lwelt  Od  Uie  imporlaaoe  el  not 
■tintio{{  money  in  putting  up  tho  fittings  Xotbi»t>  hod  brou)jht 
n  bud  nnine  to  eltcttic  lij'litinK  lo  tbo  (ity  ki  much  an  cboap 
flttinK*.  \Vith  water,  na,  and  aaaitalion  they  wore  mo<t  mi- 
tlonUr.  Wliy  ahonld  they  nobbew)  with  the  alectric  liRbt !  The 
whole  of  Ibo  evil  woaironerallyatlribatabteto  Ibo  Inwcei  tender 
for  tlie  wofk  boinK  aooeptcd,  laataad  of  Ukln|t  Uie  olTor 
of  the  firm  tbat  would  execute  the  requirement*  in  the  mo*t 
MtMaotory  i&auner.  AU  tb«  work  exmut«d  by  llie  Company 
in  eteotini;  ibalr  Qulaaa  wm  exlreni«Iy  well  done.  Theru  wiw 
no  biul  work  o(  any  kind  anywhere.  Tliey  wanted  lo  make 
tho  oonciim  an  eiampM  to  London  and  all  tho  othi>F  eroat  cilics  of 
the  world.     There  would  be  oo  hurn-,  and  lb«  Comjuiny  wore  not 

Kiii|i  to  allow  a  bod  niune  to  be  broaght  on  M  the  City.  No 
idEm  wa«  bednK  aparod  by  the  BoaTd.  who  K'^'o  overy  attention 
lo  tho  dotaili  in  connection  with  the  afTair,  They  h*d  tho  eiperl- 
BDOe  of  other  coaipanlM  of  a  ncnilar  nature,  and  the  eltareholdem 
ware  WIbx  the  benefit  o(  that  know led)^.  Tliore  waa  only  on* 
natter  (or  regret  fao  had  to  mention.  One  of  the  direoloni,  the 
Hon.  Ahtn  Charterie,  who  had  taken  a  rooat  inteUlKon*  int«r««t  in 
all  tbev  bid  been  doiiiK.  became  luddonly  ill.  and  ho  hod  been 
awey  lor  aome  time.  It  waa  ({nitilvlnK  to  know  that  ho  hod 
retumod  (rum  abroad  i-ery  much  Htter,  and  they  all  hopod 
very  >Don  to  find  liim  at  tho  Board  meoUnu*  oncte  mnro.  In 
tho  ■i>caunu>  tho  aumof  £1,300  apiinvrod  a*  being  due  for  call*, 
hui  that  Imd  noaity  all  boon  |>ald  Aince  tlie  balanco-nheet 
wa«  pnnlod.  Tho  acoounta  aa  ptinlod  did  not  convey  very  much 
tnlormntlou.  but  that  could  not  be  helped  darinr  the  proerew  uf 
the  work.  They  ho|ied  to  send  tbe  ■karebolMn  a  much  fuller 
elalement  praMotly.  In  tiM  Weet  end  there  would  be  a  conaidor- 
•Ma  amount  of  turrent  uted  batwoen  the  hour*  of  4  iim.  and 
t  pLan  ,  bet  at  other  Umea  the  demand  would  bo  ■moll.  The  liffbt 
!■  the  City  wouM  be  very  ditTwent.  The  mnount  of  eurrent 
required  woubi  be  far  more  oonatAnt,  and  thii.  of  couno,  waa  a 
*erv  ROod  thin|r  for  tho  aharDholdoni,  bocauao  they  would  bo 
■naklnK  a  Kroat  cinal  more  out  of  tho  machiiioiy,  whioli  they  would 
bi  iMMiod  to  koop  runoinK.  What  they  ware  lontfln([  (or  waa  a 
«k1  [^ndonfoe.  They  hwl  aoino  axperlaaoelaat  week  of  ailarkilay 
tai  London,  which  (rlibMned  thaan  a  Uttle,  but  the  troublo  would 
■•Ttrooeuraf^a.  'RMy  wanted  aome  good  h>||«~  (aiourable  dark 
daya— M»d  then  thay  wouMba able  todUoover what  Ibadtypopu. 
lanen  really  r«quired  of  tliem.  The  Board  had  olwnya  andeavaured 
M  HHily  the  current  an  cheap  aa  powiblo,  and  if  they  wet*  able 
to  redwee  it  Ibey  would  b«  Klnil  to  n«e  Iho  eonaumer  tbe  benofit 
ol  It.  He  ouuM  not  aiKiak  too  hij;hiy  ol  the  work  done  by  thoir 
ol&oerii,  whokad  bean  pvahtnc  niattan  forwaidaamnc^inapoMtblo 
eonalaMBtwitb  raaaoB.  AUtUat>*tlaao«  weald  have  Id  iMf-inidHxl 
on  the  part  d  the  nnUte  and  m  a  hw  montha  Uwv  w»uUI  t>«  alilo 
Ki  ItIto  onttre  aab^oUon  to  thedUnae.  Thaybad  labl  nndor 
the  KTOUnd  much  more  (itanl  than  would  be  reqnired,  but  la  ajille 
of  iMt  (act  bla  prirato  ofiliikin  woe  that  the  demand  fur  the  light 
wo«ld  grew  ao  I»|iidly  IMt  they  would  have  lo  have  the  City  up 
main  awl  lay  more  maiss.  But  that  we«ld  not  bapiiaa  for  five 
years.  The  crane,  pnmiw,  aod  other  m»eU»UKj  U  tlte  atatioiM 
were  to  be  worked  by  •leolric  motive  power  beeenae  it  waa  «on- 
vealeMt  vA  obeap,  and  the  public  wookl  then  be  able  lo  aee  that 
the  vyalom  wa«  an  eeononuoal  one.  They  ho|iod  that  railway 
abailoaa  aad  other  public  placea  would  KNia  be  lighted  by  thalr 
Uyht  wbao  the  Boanl  of  Tride  roKulatloat  war*  len  aavere.  By 
the  *|wiB|r  ol  neil  year  it  waa  expected  that  thalr  atattona  wo«U 
be  able  to  aiitf''y  'I^OOO  li*c-p.  iaoandeeoent  lampe,  in  addition 
lo  Iho  7UU  lain|ie  in  uae  now.  Their  groaa  aamlng*  were  now 
C2CbO0O,  and  every  iMmaae  at  llfht  maaat  a  oonaiderable  meaaune 
of  proflt^  In  onUr  that  they  ohould  Mt  be  taken  unaware*  when 
the  dark  day*  oaaa,  they  intawdad  nakhia  an  experioMOI.  They 
ptofiaaed  to  lake  obaervatioM  (nun  Usb  oLoaa  lo  aae  If  fogs  were 
OMMng.  Ttia  Docka  Committee  bad  kuialy  pn>iai«ed  lo  telegruih 
amf  lafomatloo  of  fog*  eomiair  up  the  river,  and  other  bodlM 


would  oommunlcato  with  then  aa  far  na  poaitUo.  U  they  oolv 
bad  10  misulW  riotioe  at  the  coming  of  Uic  fog  tbcy  wonM  be  all 
right  I  and  if  tbe  tog  came  from  above  without  any  inUmalioa  — 
wall,  thoD  they  would  trim  it  their  beat  attention  wbilo  it  waa 
here.  A»  rcgudod  street  work,  a*  much  oa  30  milo>  of  tubing 
had  been  placed  underground  In  n  week,  but  the  average  waa  10 
milea  a  week-  The  oootracle  witli  Ibo  Corixwatlon  (or  arc  lighting 
the  main  Ihoiougbrarea  would  be  oomrMo  In  two  or  thiw  waeka. 
In  addition  to  thatthay  b*t  put  up  many  llghca  whtab  wort  tiM 
compultorT.  Tbeir  laatday  toreompletten  waa  Noienbar  »,  bvt 
they  hod  nniahait  two  monUi*  before  tbe  fltipulaled  narlod.  The 
ahareholdon  would,  he  thought,  ngtoo  wilh  him  tbat  tboy  bad 
ia  no  way  been  oaleep.  He  Ui*a  inoved  tbe  adoption  o(  tbe  report 
and  balance  ahoel. 

Mr,  A.  Pnreeell.  OlO.,  aeoonded  the  propoaltton.  which  waa 
avreo'l  to  uiih^iut  diwaarion. 

McHra.  \\,  H  I'nonnll  and  Co.  were  re-«Jeotod  anditora  ai  the 
('ompony  at  the  remuneration  of  100  gainea*. 

■r.  Copland  propoeed  a  vote  ol  oan(idei>M  in  tbe  Beard, 
rcmnrkinRlhai  the  (harrJioldcrw  wore  very  much  ii»d«bted  to  them. 

Mr.  E    M.  Smart   aocondod,  and  tlio  reaotutloa  waa  adoprtod 

THcCbalrman  thanked  the  ahareholder*  for  tho  oompUmont. 
nnd  hu(>e>l  tho  re>ult  of  tho  l>irectarB'  worli  next  year  woukl  be 
Nilinfaclory  lo  the  |>ropnWora. 

Tho  jirocoodingK  then  teriiiiiiatod. 
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raoaliiu 
pondliv  I 


Cltertaer.— Advertuemonta  are  lo  be  laaoed  tor  oStra  to  light 
the  diatrict  oloetrically. 

Oreol  Rorthem  Telegrapk  CNOpaajr.— The  rooeapte  tor  tho 
month  of  AuiruBt  wore  £.'i3,iyui. 

KaUway  Steraa.  -Miwnt,  Aiigoa  and  Co.,  of  Ltverpoot,  aro 
invlltnn  tcndota  for  0>  tons  of  gnlvani-cl  telatcrapb  wtro. 

Waat  India  bb«  PoMUftn  Tele«ra»b  OoMpaay.— Tba  («aaipt« 
ior  tho  lialf  month  ended  August  31  were  CI.9M,  agalaM  C2,«». 

aiatol. —Sanction  haa  been  givon  by  the  Local  Qororwmiwt 
Booid  for  tho  borrowing  oi  OeTOM  tat  eleotriceUy  Ifg^ini  tba 
lown. 

■aetem  TeloKrapb  CeBapaay.—Tfao  rtOtlpOt  for  tba  Morth 
of  Au^at  wore  L't9.0^,  ac  n^-iiiii-t  CnS,3M  tor  Ibo  ceweapowJIag 
period. 

CslM  RRbmarliie  Telegraph  Campaay.  Limited.  —Tho  rooallito 
(or  the  month  of  AuKuat  were  £11  loM  than  (or  the  eorreepandU|t 
period 

LoBghberoncb.— I>htns  tor  tho  ttxtenaion  of  factory  and 
lor  tlio  Bruah  Electrloal  lln^neerin([  Company  have  booDapi 
by  the  Town  < '-ounciL 

Derby. —Tendein  aru  invited  for  ebxitric  lighting  loacbuMrv  aail 
accoworloa  at  tlie  cotitnil  aUtlon.  Full  partlculora  wtU  be  ioand 
In  our  advcrtiaemcnt  columna. 

DolseUy.-Tho  UolgoUv  Local  Board  have  deoUed  lo  light  ibo 
town  with  electricity.  Mr.  Hall,  «(  Uvervool,  baa  aontiwMod  to 
light  tho  town  during  the  wtoler. 

rulootarr.— Mentr*.  A.  and  J.  Uacnaughlon,  manulaatwwra. 
have  lust  oomploted  the  ruccoMtuI  tnetolUiton  ot  olectrio  Ugbt  lo 
their  II tUnhry  t¥reed  mill*  and  wMeboMoe. 

WeaOera  ««d  BraatUaB  Telegraph  Ceipaay.— Tho  ro«l(Aa 
for  the  poat  week,  after  doductlng  IT  p«r  eaak  payobW  la  tho 
Ijondon  Flatlno- Brazilian  Company,  were  £3,109. 

■e*tiBrd._Biia«lrttaaototheqiMrtMMaf  tho  eleetrlo  IMlhw 
o(  Hortfonl  are  being  aoado,  and  the  looal  aathoritiea hofaiMMa 

a  pami>blet.  ii)a7n  iho  •tib}<icl  <)rlaltlng  the  advaotagaa. 

Herthem  Bleetrlo  Wire  Ooanvaay.  —The  Northora  CIlrtllB  Wlt» 

and  Cable  .ManalaclurlDK  Company,  Litnited.  Hallfoi,  bavo  again 
doclond  their  interim  dividaod  at  the  uaual  talo  ol  71  per  oast. 
|ior  annum. 

DnbUa.  -  Application  haa  been  mado  br  tbe  wonMpol 
auihoiitica  for  a  loan  of  between  £1,500  and  £ljMO  (or  tbe 
aupply  of  electric  light  fitUnga  to  tho  Corporation  olMoa  and  tbo 
Are  brli^ado  aUitiona. 

Blaokvom.— A  deputation  from  the  Town  Goaocil  baa  boon  in 
eonaoltaUon  with  tho  Local  Board  to  cooaidor  the  uoantion  ol  tbo 

Krohaaa  by  tbo  (.teporation  ol  eartaln  land  htioaaina  t*  tba 
ard  for  the  pnrpoM  of  erecting  aa  olocirla  llghUag  iiatian. 

Barnot.  — Sooio  mombato  ol  tho  Bamot  Loool  Board  ba*«  bovi 
engaged  in  obtaining  (urthor  inionnatkin  abont  oloottto  ligbUng, 
and  a  apeclal  oommUoo  «ttl.  we  anderatand,  ramt  lo  tho  Looil 
Board  roeonmending  an  ap|)lication  (or  a  proviMOaal  order. 

CooaorwaUTe  Qtub.  -Tbo  cunt racrt  (or  the  wiring  ol  the  Oao- 
•erratli*  ( 'Ub.  St-  Jamoa'a  atroet,  which  work,  oa  maallonod  laal 
woak.ia  being  carrtod  out  nndar  the  •aperintondoaoo  af  Hr. 
A.  A.  C.  fiwbton,  ba*  bean  placed  with  U«nra.  Haneoeb  and 
Baron. 

Tilaagiu  —Tbe  CorporaUon  TTwmwaj;*  (^Onndtlao  bivlM 
ilaaliea*  ol  aa^     '    ' 
rontoa  tor  worUnfr 
wllb  Ihalr  goaonil 
(llaagow. 


I 


■boiittlag  oatfanatoi  to  equip  eortafai  ol  thalr  lM«way 
■rUoft  on  tho  OTerhood  wire  avatooi,  lo  oownnonloata 
ptnonii  maaofor,  Hr.  John  Yo«ag,  Ch)r  Cbaabw^ 
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Ottjr  aii4  Sovtb  LumIoo  R»Uint)r  Coiapaay.— The  receipid  for 
the  week  ondin  '  '-■  \  ■■  mlier  (  wcr*  £T3T,  agMinst  £07'i  tnr  tlie  Mine 
period  allaai  J...:.  ...  ,11  InpreaM  of  t'lM,  The  toWl  rfcoipw  (or 
lS92*]i«w»  total  incKOMOf  £Btil  oi'Or  thoeo  rorlhacoTtMpontline 
period  of  1891. 

S«ab«Ma  Loap  OwnpMojr.  —  ThU  Oanifuiiy  notiff  that 
AlUiou){h  Ihcy  liiit-o  torajiorBnly  Dowiad  tho  mftnufncturo  of  th« 
SnnbeiuD  lunp.  th«j  >ra  mill  aujiplylnit  llielr  patanl  Suubwun 
bMtt.  and  the  Eduttn-Swan  CompMiy.  to  luMt  tbv  dvmiuid,  «re 
mkUaK  lamp*  l«  «utl  lb«M  bohJont. 

Ufbt  M)4  Fowor  at  Tonuiranto.  ~  Tlic  wnCor  (»m)i«ny 
int«ndii  to  orwL't  n  light  &nd  (wwor  nUktion  lot  Lho  duuibalion  a4 
eoerur  in  the  diatrku  of  Bmto.  Logaaa,  4i*Unr«ta,  and  Mttnn.  It 
■H  mt«ndod  laorecCaptnntiiulllc;i')'ittadli'U'lbul«£&,(luah.p.,atKiul 
half  of  which  i«  required  for  tiM  dinriot  ol  MUan. 

BatU«r.  ~  Wo  undontaiid  ttial  (he  tender  of  tha  Briuh  Com- 
iiAoy.  amounllug  t«  JCI&,760,  hat  bMn  MCO|>l«d  for  the  cleotric 
lu[htine  at  Ilitnim',  and  saaoUaa  ia  to  be  oblalovd  for  Ihe  hortawing 
ofii^.iOii  for  thu  pur]M>»e  and  alto  for  £5.'it<J  tor  buililtnft*,  etc., 
the  aoMHtib  «o  borrowed  to  bo  rei^id  trithin  SO  )««n. 

TlUm—l'.— U  ha«  been  rMolTcd  to  oonneot  OlM(nw  and 
Belfavb  tU  Stanraor.  Oporatlon*  hare  been  oonioeiHed  aiuiul' 
Uaeoiwly  at  Ghutfow  and  glanraer  with  th*  formalioo  of  a  trunk 
wiro.  and  tho  cable  will  be  laid  in  ths  -pring.  It  ia  intended  to 
tap  the  wlro  at  wreral  plane  between  <ilaB|^w  nnd  Strixnioor. 

Saeknieadwtke.  —  A  meDting  of  the  rntepayen  whi  convonod  to 
POMider  the  quiKtiun  o(  tho  pro|ia*eil  ^ecuic  lighttn);  of  IIccli- 
mondvike,  but  osing  to  tho  iDclenioocy  of  the  weather  and  otlier 
cauHBt  tho  attondnnco  wna  voty  amall.  It  wa«  sugiteewd  tlial  Uie 
meeling  nhould  bo  pontjioned  to  aoothor  evening.  The  nidcoftion 
waj  adoiited. 

ChelBMlofd. — The  teiio«b  of  tbo  Ligbbing  Commtttee  to  the 
Uouncil  ^vo  umuvount  of  an  intoiTiow  had  with  a  repreMnl«tive 
of  Ucmtil  Cromplnn  and  Co.,  Limited,  aa  to  the  Irregularity  in 
tke  electric  llttbtini;;  of  iho  [own,  MowrtL  Crompton  and  Co. 
wrote  tKHdofT  that  tho  nnw  aro  IninpH  would  be  fixed  in  eeven  week*' 
(Itne,     Tbey  w«'u  mnltin^i;  evury  olTorl  to  get  the  work  through. 

OhatkAB.  — I'topoiuila,  it  in  ■tctted,  nro  now  being  mndo  that  tho 
Chatham  CorpotKtion  abould  purchaw  the  cleclric  liifbt  undor- 
takutg,  wbici)  U  at  preaeat  In  tho  hand*  of  a  company,  At 
Ma,id*UiM  tlio  pravl(ional  order  l>u  been  retained  by  tho  (.'oriiora- 
tMD,  br  whom  the  power*  vlll  probably  be  utliued.  L'antorburv 
and  l>jver,  on  tba  other  luind.  have  jiractloally  ooiao  to  teruu  with 
the  Bnieh  Company,  and  early  inatalUtions  may  be  expected  in 
bolli  loirna. 


•,— Tboae  who  rave  about  the  antiijue  arc  diuatiitiod  with 
Uie  lighting  of  Rome  by  eieotricity.  It  i«  a  grout  pity  that  «oiuo 
of  lliaee  people  could  not  bo  relegated  into  the  modiavtU  tlcoe*.  or, 
better  etui,  00  coovpalied  to  lite  In  toaie  part  of  tbe  earth  where 
they  oowld  retain  thebr  ueouliarltloii  of  dvllUed  life  of  ■  thouaand 
yean  egoi.  Why  ehould  a  city  like  Kome  be  deprived  of  tho 
■dvaaca^^  of  light  beoauM  a  few  thickheaded  iDdiriduaU  tike  to 
ne  it  ae  It  waa  in  the  daya  of  the  Civaarii  ? 

Bnqr.— The  electric  lighting  of  Bray  will  be  finally  completed 
\m  the  ooaree  of  a  few  day*.  The  oonlractor*,  Meuni.  J.  E.  H. 
Gordon  and  Co.,  II,  Pall-mall,  lA>ndon,  have  been  ru  nit  lug  the 
plaat  for  eooM  tinto,  but  tbe  CommiMioiier*'  oonbroot  will  not  oom- 
mioiMe  until,  n«  etipuUted,  the  water  power  is  duppieimented  by 
eleam  plant  for  time*  of  extreme  dn}0);ht  ur  frost.  The  engines 
are  now  almont  oomplote,  and  MoBtrs.  Goidon  oipuct  to  (eminence 
running  ondor  eonlruct  by  the  end  of  thii  wook  or  early  next. 

OoapkBlaaef  tbeMeintb.— Tho  following  electrical  ooni|in[ii(it 
bave  been  roglnterod  during  the  iiut  inontli  ; 
OoUier-Marr  Telcfjhone   and    Klootrloal   Manufacturing 

Company.  Limited,  £IOshateE £tOO,IXH) 

Hove  Electric  Lighting  (Jompany.  Limited,  CSsharoa  ,,  40,000 
Kennedy  Stoiugo  Battery  roinjuuiy,  Limited,  £1  sharea  lOO.UINJ 
United  Electric  Scwago  and  Chemloal  Syndicate,  Limited, 

£1  ehareo S.OUO 

Darby.  -  The  Town  Council  luu  bought  sovetnl  liouies  and  a 
liie«o  of  land  for  tho  pur|>090  of  enlarging  and  improving  tlib  now 
eloetnc  liithting  itation  when  oocaaion  requirea.  The  Kleettic 
Lighting  Committee  have  accepted  the  tender  of  MoMt*.  1i. 
Flotchor  and  Co.,  Derby,  for  boUera  and  MNMMoriei  at  the  electric 
light  atAtlon,  and  tho  building  and  dynamo  contraota  are  in 
prepar»tdon,  Tbe  eommittee  neommend  tho  appeiititneot  of  a 
IMldenc  electrical  eogineor  to  act  oaolcrk  of  (Jie  worlu  during 
tiniz  oonttruciion,  and  to  manage  them  when  completed. 

We))H'tilice.— Tbroo  mnntha  alnco  tlio  nuthorittea  granted  blie 
promoter*  of  Iho  electric  light  at  Weybrldice  an  eitennon  of  three 
iDOnUia  In  order  that  they  mitiM  be  able  to  raieo  cupitAl  and 
aatb^  the  requlMnWnta  of  the  Board  ol  Trade.  Tliii  three 
noath*  hae  expired,  and  (ho  oompuny  hiui  pnaticnlly  done  littlo 
or  nothing  towaida  tho  mat.lvr.  A  meeting  ho*  been  called  in 
Wevbridge,  and  a  Binall  oamniittco  aiipoinled  If  the  neccuary 
eapjtal  oanuot  be  rai*ed  locally,  a  lyndicatowlll  probably  take  the 
matter  op,  k>  under  the  ciccumetancae,  tlio  Authority  hiw  gmntvd 
a  further  ciiotikion  of  thnM  months. 

WUtoliaro&.—At  a  Enoetlnxol  the  Eleotrio  Lighting  CoiQinitlue 
of  tbo  Wliltehaven  Town  and  Uarbour  TnictoM,  tenders  for  iron 
and  aleel  work  for  foundations  ol  engines  and  dynikinon  to  be 
plaeod  In  the  Maerage  enginehouse  fur  tlio  purpowi  of  electric 

btlag  were  considered,  and  it  waa  rocoumondcd  that  tlio  totidor 


%btla 
oTUm 


UeMTB,  Ranuiay  Bro*..  bmng  the  lowort,  bo  occepteil   by  tlio 


Trutieea,    It  wa«  bIm  recommended  tliab  the  tender 


Mi  by 
ol  Me 


oten. 


Ualloway,  Limited,  of  ManoheRlar,  for  two  boiUre  be  acoepledi 
and  the  lender  e<  IhelntornalionalOkonlteCompaDr.Mandieitor, 
for  conduMois  be  alao  aceopled.  The  acoeptance  of  theao  tendetv 
la  subject  In  tlie  laiicUDn  of  tlie  Local  Uoieriunent  Board  being 
obuiineil  to  the  Ioab  lor  electric  lighting  porpoMa,  M'hieh  hae  been 
np)>1i«i1  for.  ■ 

Bumtay.  — Tlie   Looal   l^oveiiinienC  Board   h»   annctioned  thai 
apiilirniion  made  b»  the  Council  for  imrmiuion  10  borrow  £2.1, noO^ 
for  the  purpOM*  oJ  the  etectHo  ligliting  of   Ilie  borouuh.     Tho 
Electric   Lighting  Bub.  Com  mil  ten    ntao   aceepted   the  following 
tondera  In  connection   with  tho  work    miuirtd   in  the  orootioii 
of  the  electric   lighting    Blation  in   (iiim^hnw -»tr*pt,  on   the 
site  o(  the  old   I'llTlnnllKld   Mill:  T  Smith.  Burnley,  «cav»Uug. 
ni»eonr>-,  and   brick  Invent'   »o»k,   £27114.   11*.:   E,   Wood.  Mon- 
chutter,  ironwork,  t'4M  ;  V   Doen  and  Son*,  Uurnley,  enruenteriDBJ 
and   joinpfing,   t5.W :    Omen  and   Co..   Buniloj-,   plumbing  oadj 
gludng,  £-260  :  WhitiiiUer  and  Sehofleld,  Bumlfy.  dating,  £I:!H ;  I 
T.  S.  RAlclilTo,  Barnlny.  plnrteringnnd  |jiufiiin(t,  £l«l  7*.  M.  Aft] 
ntneetingof  I  ho  Fire  Brigade  Stib  Committee  the  t«mderoif  Mr., 
John  Harritl  w*i  ncceptOcTtor  the  fitting  up  of  a  iwrie*  of  elecurie 
Are  aUrms  from  tlie  eeiilral  flro  ulAtion  to  the  houMi  of  the  firemen.  I 

Uaaally. — In  eonnaotion  with  the  propoeed  lighting  ol  oertain 
itrcete  In  the  town  by  electric  light,  the  Local  Board,  at  .Monday'* 
meeting,  considereil  a  rejiort  ol  the  committee  of  tbe  whole  Botwd 
upon  the  subject  of  Die  oiler  of  the  Brili*h  Electric  InatolUllon 
Cominny,  Litnited,  to  lake  over  the  jirovieiooal  ordor  and  coel  nf 
bho  name,  the  Board  te  hm-e  inwvr  lu  purchase  the  undertaking  ab 
any  time  witiiin  42  yenrn.  etilier  by  capi(Ali«inf{  tlie  net  ■■t'olHa  or 
paying  the  actual  capital  expanded,  aa  ahown  by  lliu  boohi-  of  the  M 
oom|iany,  the  pureliaae. money  to  be  paid  in  bonda  or  stock  of  the  f 
Boerd,  bearing  intereal  at  3  per  cent.,  rodeomablo  at  |Jar  at  tbe 
end  of  SI  yeaie.  In  the  event  of  tho  company  having  a  diridend 
of  10  per  oent,  upon  the  oapllel.  the  price  oh«god  to  connumen  of 
electricity  to  be  redeoed  a  ^d.  per  unit  for  every  complete  lU  per 
cent,  paid  over  and  abot-e  10  per  cent.  Clauee  03  of  tho  order  to 
beexcvi>tod  (rem  the  tramfcr,  the  Board  alao  to  have  the  power  to 
excavate  the  Crenchea  for  laying  tho  mnina,  the  oompany  paying  thaj 
co-t  tliereof. 

Hayle.  —On  Saturday  evening  laet  the  electric  light  wan  inaiiru-  I 
rated  for  tho  first  time  in  Copperhouee  on  the  preraue*  oceutned  \ 

%Mouir*.  J.  and  F.  fool,  metal  perfonton  and  Ironmooger*. . 
o  eonbracb  lor  the! natal lation  waaaeciiied  by  Mr.  F.  H.  Newton, 
of  Taunton,  and  the  work  haa  been  moat  ■ucecaBfally  carried  out 
by  hia  repieaentatlvo,  Mr.  Edgar  Pool.  Tbe  light  waa  awibebad 
on  by  MiM  W.  Pool,  tbe  whole  of  the  oatnbliahmRnt  being  Imme- 
diately illuminated,  the  contraet  between  the  old  and  now  light 
bein^-  i«ry  mnrked.  The  motive  power  ueed  for  drlvin|r  the 
Taunton  dynamo  ii  aupplied  by  the  engine  which  drive*  the  per- 
loiatit.g  morliiuerv-  The  dynamo  ia  eauable  of  enpplylng  H 
IS  c-)i.  bni|><.  rtU  <^  which  can  be  controller  from  the  engine' room 
by  Rifana  of  n  •»  Itch  board,  upon  whloh  ore  also  the  inatninenta  to 
iiulichte  the  voltage  and  (lie  number  oi  amporoa  eenorated.  Each 
iHiiip  haa  alM  a  eeparAte  awitoh.  eo  that  anv  number  con  bo  turned 
oil' at  ploaeure  l>uritig  the  evening  an  elOCtHc  aoardi-tighl  wai  M 
iliiip1ny«l  from  the  rear  of  the  premita*  by  Mr.  Pool.  I 

AaatratU.  -  Tho  Rockliikin|iton  Una  and  Coke  Com paiij^'a  report 
jtwt  to  hand  wyi :  "  Since  the  last  meeting  the  work  ol  ineUuling 
the  electric  light  haa  boon  pr->coedod  with.  The  bulk  of  tbe  plant 
has  already  arrived,  and  l*^n  ooiir«  of  erection.  Special  coro  hae 
been  eier^«ad  iaprocurlnn;  the  beat  and  moat  improved  deacrlptlon 
of  dynamM,  enginee,  boilera,  and  otlier  Imiiortant  machinery,  and 
the  director*  are  aaeured  by  the  electrical  engineer,  upon  whom 
they  have  to  ilepend  for  advice  in  all  maltera  appertttiniug  to  the 
in«i«llai.ion,  that  tbe  liBhl  will  be  aatiafocbory  aiuf  reliable  in  uvory 
teapccU  It  i«  oxpoclnd  Chat  the  electric  crurrent  will  bo  in  opera-  1' 
tion  by  the  end  of  August.  The  general  offiooa  and  ahowrooml 
aro  now  located  in  the  new  building*  In  Alma-attoot,  and  havoj 
already  bi»H]  <rf  great  aervioe  t«  the  company'*  canatltuenta.  Ae 
you  ore  aware,  debenturea  to  the  value  of  £10,000  were  iwued 
about  two  years  ago  in  anticiiiatioii  of  the  onpital  rsquir«d  fur  the 
electric  Ugot  inatallation.  lb  wan  afbetwarda  cankered  ivlviMbla 
to  devote  part  of  thta  for  the  erection  of  a  new  gMholdot.  which 
reduced  the  amount  by  orer  £3,000 1  other  enlatgonieiila  in  the  , 
goe  phut,  notably  tho  extenidon  ol  the  main*  to  North  Rockhamp- 
too  and  thehofpllal,  havealaoencroachedonbhca.nountorif^naUy 
in  hand,  and  it  will,  bberefoie,  be  neoeaaary  to  laaae  nore 
d«lientur(«oraharee  to  keep  paoe  with  the  further  davelopuentB 
lliHt  will  lake  place  with  both  the  gaa  and  eleotrio  light*  All  the 
prujuciod  eitenaiona  promiae  a  very  good  return  upon  the  oapital 
involved." 

Akerdeea.— Tho  Town  Council  of  Aberdeen  at  their  bat 
meeting  dieeuaiied  tho  rocommondallon  of  the  Gaa  Committee 
that  the  Cor)ioration  ahonid  proceed  with  the  lighting  of  the 
en*t«rn  diatrict  of  the  city  at  an  eetimaled  expenm  of  £2t,000. 
I'rof  Kuiinedy,  l..ondon,  who  had  been  eonaulted,  renorted  that 
tbe  cumpulBory  nrea  shotiUI  include  CaatleMlreet,  Unlon-atreet, 
»*  tar  weel  na  Bon-Acoird  street.  Market. street,  Broad-atroet,  Sh 
NichoIofl'Stroet.  the  aouthornmonl  block  of  (ieorge-etreet,  School-  ■ 
hill,  and  the  circuit  round  the  new  rood  by  the  Free  Ubrnry,  and  ■ 
down  Union -lor  race.  About  lO.OOO  lainiM  of  8  cp,  would  bo  1 
initallod.  of  which  about  7.1WO  wonld  be  in  tho  eajitern  and  3,000 
In  the  wcxleiii  diktricl.  The  ceTitral  station  will  bo  looated  in 
Cutlaii-Ktr4«t,  IF  Sij.  [ler  unit  were  charged  at  ittartinit  (this  being 
Id.  below  the  mnximum),  I'rof,  Kennedy  considered  that  tho 
Council  might  fairly  hope  to  earn  nn  income  at  the  rate  of  at  loaat 
9(1.  per  annum  ijcr  lamp  inatallod,  or  C4,.'>')0  by  tho  timo  thoy 
bod    tho    opiivnlnnt    of    1(1,000    Umpa    on    circuit.      Mr.     BiMOt 

moved,  and  Mr.  Johniton  «econded,  that  the  Mheme  be  proceeded 
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B«Ui«  Niool  n»>r«d  m  nn  wnendinwit  th*t  >l«fi«  ahoald 
. ;  b«  Uk«n  (or  the  putpMO  ol  aaenUininfr  Ui«  pmtMibIa  kdidIw 
OoaMndts  in  Uw  diatrict  prMwMd  tA  b«  UfchMd,  uud  thi*  wm 
wUd  by  Ur.  F«t)ulMViioii.     On  »  dtTWoa  (I  wm  raaolved  l^ 
nly-four  to  flia  lo  prooeect  witli  tbo  Iif>httiiK  ot  tlio  SMUrn 
atrlet  u  IndlcoMd  In  lb*  raportv  snd  11  wu  remitted  to  the  GaM 
CaiMnltt«e  to  have  the  Hheme  curiod  into  eOeot. 

MMTMunbe.— A  dopalAtion  from  the  Tnutoamon'o  Aaiocinllon 

from  FloMwDod  went  tbo  otlicr  (U]r  to  impact  Iho  olectrlc  lisht  at 

MoKcnmbc  -  MoMn.    8.   FlMch«c   uid  J.  Soiyth.     Mr.    Bicliord 

EdtnODKin.  of  Ijondoii,  o(  FI*«twood  jiior  f*iiM,  wm  »Im  on  biMiO, 

u  w<ill   HM   MiMMnt.  T.  CiMk,   R.   Cftiter,  •od  Lewtliwailo,  who 

,  ■ccomiNUikid  lh«  rF)imwriUlirM  of  the  TradMmen'ii  AuouintioD 

jito  tht  oenlrkl  li^hlinj;  nliktiun.  uh^rn  thoy  were  rhovcn  round  by 

filr.  Cotliaion.  the  nupiirinlotidenc.     They  lokrnod   that  Iheic  wiu 

pliuitat  UorecAtabo  eaual  to  1.000  kiupa  <lic.p.),     Thocontnf  Iho 

plant  wu  £4,000^  and  they  bnio  more  appllcatloni  for  ilie  li|;ht 

tbnn  they  oftn  nupply,  M  wMt  until  they   Inrrnem   their  povtir. 

Upon    nuking  further  eaqulriee  Uwy  Kiakoed  tram  Mr.    Cult*. 

CMmltl.  who  had  cine  8-e.p.  1ain|«  in  hi«  eetablbhmmt.  thut  llio 

talMtrteUgbteott  him£4.  10*.|«rennum,>ndbiii  g&ibillpreviuusly 

Inn  from  £10  to  £1S  per  year.     At  the  next  ibop,  tlie  (iroprietor 

ttito  «eid  the  elMlrfi?  lisbc  wki  undoubtedly  [!hea|«r  than  gw.  and 

padviecd  thmn  by  nil  Diekna  to  urKc  it<  adoption  at  rioolwood. 

Hr.  Birhclt.  rhemwt,  abid  he  bail  eJKht  H>e.p.  lanitia.  for  which 

be  paid  £.'!.  IJ*.  per  annuni.     He  hod  contracted  for  the  li)>ht  for 

throe  yean,  and  thereby  gM  a  redaction.     He  wae  alao  allixrei) 

1  per  oant.  olT  the  above  pric*.     With  the  Mme  numbea  ol  (caa 

khte  bla  bill  wa«  from  £j  to  £S  per  year.     At  the  t^ntral  ntetion 

nede]>titolion  abo  innpected   the  arcumulntora.  whioh  are  nued 

(or  etoHni;  during  the  day  the  power  required  at  nif[ht.     Tho 

afleM  i*  to  keep  op  »  aliwdy  eurront.    Tho  aupply  cannot  be  xliut 

off  Id  ■  inotnent,  and  if  the  uhuiixt  bIoim  the  acoomuhition  !■>  Ihero- 

We  be)iet«  a  rery  favourable  report  will  be  pctMBled    to   the 

Ttadeamen'*  AMOoiaiion  regarding  the  elMtrfo  li^t. 

Cork.  — The  Cork  (tu  Conaumera'  Company  haa  given  notice  to 
tbe  CorpofBtJOn  that  il  int«ndii  to  apply  for  a  jiroviaional  order 
to  BUpply  eleclrie  energy  within  the  mnnicmal  borouifh.  At  I  lie 
laat  meeting  o(  the  Corporation  a  doputAtionttvmi  th<>)rn«  roitijiany, 
oeniiiitiDiC  oi  Mr.  (too.  Lyneh  {chairman),  and  Mr.  I>«iiiiy  Uine 
'yeoretaiyl.  attended  the  meeting  In  euppoti  ol  tlie  i^jplicalion. 
'r.  Lynob  pointed  out  that  altiiou|;h  not  abeolutelr  neoeuary  to 

itkin  the  eoD«Mit  of  tho  Coqwration.  it  would  facilitato  matters 
doiaK.  aod  the  ^-aa  oomiieny  being  ontirely  coioiioMd  al 
'-eititena,  they  had  no  wi*li  to  bnvo  any  contention  with  tho 
CorporaUon.  If  the  <>>uod1  thonshl  tbn  tluie  liod  e^mo  when  the 
dtynhonld  have  the  advantaKoof  t£o  electric  liKht.  (he  jranconijiniiy 
•ould  oert«tnly  atipply  it  on  better  terma,  and  on  more  od  van  tugeouH 
'  Be,  th«n  any  electrio  light  oompany,  who  would  have  to  dupeml 
proSt  »olely  upon  tbe  eteetrio  tlghL  They  oould  aupply  the 
Corporation  on  better  term*.  Some  pereonn  hM  fcot  the  Idoa  that 
if  the  Ka*  company  Kot  the  electric  llghtinft  into  their  bands  thoy 
woald  Btaive  It  for  the  bcneAt  of  the  |ia«  buainoaa— ho  promiaoi) 
that  thli  would  not  bo  h>  Tho  Kna  company  had  no  itawoi'  at 
ireaent  to  apply  any  |iortion  of  their  funda  for  eleetrii-  h|;litlii)f, 
_t  the  ulovtrlci  liiflit  wna  Introduued,  the  olty  wouhl  be  beller 
lighted  than  it  waa  al  preeeut.  Mr.  L^nth  uoiuted  out 
that  It  wati  not  well  liirlited  now,  owing  to  the  olani  of 
burnere  the  Corporation  h«d  plaoed  on  the  lamps.  Of  courao,  the 
ei|«ndlluro  would  be  incteaaod,  Mr.  Lane,  nftor  norno  oonvona 
tlon  bolwoca  llio  chairman  of  the  Cetponitton  and  olhom,  pointoil 
tntt  that  the  gaa  company  would  bo  in  a  povtion   to  •opply  at  a 

,aeh  oheaper  mt*  than  any  other  eomiiony,  and  deeeribad    In 

ttait  themaBote  In  wblob  the  light  would  beeupplled  througliont 
the  city  for  honaehoM  and  munMpal  ooiMumption.  He  thought 
the  electric  light  could  be  aopplied  in  the  Itiet  init«nc«  at  (id.  per 
uit,  and  tbe  price  dinunlahed  aa  the  oon-tumptioa  InnreMBil.  An 
HMndMienl  to  tbe  aceept*nce  of  tlie  ewi  company'*  protMieitian 
«M  neile  by  Ur,  Julian,  who  wanted  the  matter  eont  back  to  the 
BiMlrle  UgnUng  CSommtttee  to  bo  ooottdered  wUh  the  InenikMd 
iitfenMtion  no*  before  them.  Sir  John  Barkw  Sootl  eeeondeO 
tkie  amendment,  and  when  put  to  the  vote  loo  reeall  «*•  aii 
eqaality  of  vote*  lor  and  agaliwt.  The  ohainaan  would  not  give 
nCMIing  Tale,  «o  that  Iho  amcudmnnl  loll  through.  Mr.  Aklcnnan 
Dale  propeaed  oa  a  further  amendment  that  tho  coiuidorntiuo  of 
the  gu  company'*  appboation  ahould  be  p(«t|ioned  until  thoy  hod 
a  report  from  the  oommlttoo,  and  thb  engKaetion  wa>  adapted , 
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ArnitsT  2(1. 
1M69L  iBwrevement*  In  elvialliBi  apparatna  for  telepborMn. 

(ioofK  F.duttfd  lioyl,  4.  Ltttio  UoirfiBldB,  London.     iC^tB' 

picle  iiHiolfientlon. ) 
IM77.  luprorementa  In  the  moau  for  aad  MOtboA  at  wl— g 

melali    and  other   materlala   by   eloottleUyi       AnglM 

Frtr-1i!Mi-h    Wil)ii~tiii    Kinnieii.    '•).   Market  Kreet.    MMIt- 

i^iO*t«r.      (('iimplfil*  "i«i--ilii.-iiti™i.l 
1&I02.  baproveneata  relating  to  tJie  labrleatlen  ot  parlia  ef 

otMAtnery  with  the  atd  ot  •leeonetty.      UeBr?  Rarri* 

l.nkn,  4.'>,  ^i'>tlthalIl|>Ion-tllllIdm|[1l,  rhaiKery.buw.  London. 

(Jiilianii    t'rledriuh  Auguet  Hoper  and  Albert  Jaoobeen, 

(ii^i'inaoy.l 
15501.  DnpreveMente   In   Menna   Ibr  Ugbttu  aU   IHipe   %r 

•toetrlolty.      Jo*«|^    DomMq-Ouons,    4,   Sonlb^treol, 

Fiiij-Ihk),  London.    (Coinplota  epecUleallon. ) 

AtiiiiitfT  30. 
litiliJ.  impromaMBta  in  and  reiutnc  !•  •teonie  etgnr-Ugliilng 

lamp*       WUllaoi  Joteph    Eawtman,  77>    ChanderyUae, 

London.     <CompleM  *|ie«illoation.) 
I.VOI.  Inprevomoaia  In  elootrlc  aro  laatpa.    Johnnn  Chrieilan 

\Vii>t,  Korlolk  Hoiwv,  Norlolk  hiroet.  Strand,  Lioadea. 
Aii.rnT  ;ii. 
lu&tll.  ApparatoB   for  oentlsnoaa  dcoompeattton  ot    alfcaltna 

ehlortdee    by  eleetrolyUe    malon.      Jean    Outotk,    iH, 

SouII)nm|>t'>i)  buildinjf*.  Chancwy  luiio,  Ijondon. 
l.VU».  Klootrlo  apparatni  for  lUoMlnatlng  the  elxbta  of  ON- 

arme   at   Dlslit.     ■^iiivaiiiii   iJnraHlno  di  lliovanni,   3^ 

HoutliATriiiton.buililingH.  (.'Iiancvry-Une,  Ijondon. 
SEnKHMH  1, 
lltSeA.  A  method  ef   eltnlDatlns  Ike  oroaa-maKnetloa  U> 

armataraB    ot   cootlnuone    rurreet    dvDiuno    eleetrla 

generatora  aad    aistoffa.      .laniee    l>i('k    hihI     VV>'iIu>bi 

Scotl.  lii«nl'.<Aii,  <:ln«;ow. 
15671.   Medicated  «l«oit1ol(]r  or  epeelal  oae  aad  appUoaUaseC 

■leetrtelty   for   modloal    parp  neee,       t>iii|i|    BalnitORl. 

2^Jt  Stv  Ahdieu 'jL'f.laizc,  Itindfurrt. 
1S68U.  ImprereaMBtala  relaya  for  aloatrleielegTapha.  Cyjvlen 

Iteneldo  .lci*oph  Wlltot.  47,  LiiiFoln't  inn  livlilk,  Looilan. 
1&690.  ImprevemenU  la  orerhead  UoUey  for  elootrte  raUwalW. 

Ilonjaiiiin    Koclia  and    Albert    Kucli-.   .'J,  Chanmry  ' 

London.      (Coniplcto  •ptcifioation.) 

136(11    ItMproTwaeata  la  eleeiile  air  alUpoL    Chariot  Drill, 

Chancery -lane.  London.    (Complete  epecrtBtknt. ) 

SarTMNaKK  i.  

1^767,  Improremcata  ta  gtut  outlet  Talvea.  er  ping*  Mr  eleutlle 

iMtlery  colli   or  olber   Itko  ToaaaU       William    Momitoii, 

4i,  Ijncoln'ainn  ncldi.  Ijoudon. 
l.'iTtKI.   Aa  otoelTla  Uatan.    Honry  Cliaika  (;«v«r.  St,  tiout)>a«i|h 

Ion  buttdintr*.  <.'h»nrcrj'  innp.  London. 
lnTU.7.  Welhod  e(  eoaalilnx  or  orcilioatloB  trea  or  other  ntMnk 

hy  mean  ef  elootrteliy.     (ail  i>uMaf  f'atrik  do  Laval. 

TT,    CbaMwy-laav,    London       (Date  applini    fur    undea 

I'ateata  Act,  18tl3,  Ste.  IM,  Uaivh  h,  |<i»i.  belag  dai«  ol 

a|>]ilicali»n  in  Swoleo.) 
15;9S.  Am  iMpmod  ayetem  of  eleeirteal  dUtrlbaUen.     Sydnay 

FerrU  Walker,    <&,  Sou thamptoii-buiM  Inge.   IImmw;- 

Uno,  London. 
ISTDO.  An  Improvaueal  la  galvanle  batterlea.     Edwanl  Kimnn 

and   John    William    Netion.    I»).    Floel  (trtet,    I^Nilna. 

iCompJeto  ipeoiliuntion. ) 

Sanuiau  X 
ISXIX  iBpraraiienta  In  the  terMOtleiB  efjaaetleaa  ler  aleoCrla 

Bwtae,     Arthur  U'oir  TV>uiii|x>>ii.  Kolli  lUtik,  t'ltt-ir. 
I.UXI.  ImproreMaata    In    telegraphle    apparatua.      WtlUam 

l'hdlli»  Thoui|*an,    «,    Lord-atoeet,    LlnrinoL      (Loala 

Dill.  Cvnnany.l    (Complece  epectAmian  ] 
IMVl  iBprorencata  la  eJoetrte  are  lampa.       KiHikn   Kvolyii 

Ball  I  riitiiplun  utvl  t^dntiind  Arthur  Nimitan    IWhlii,  U, 

ChnJ>cH<fj'  Inttv^  \A>tultit> 
l.'iMM.  iHprowHenu  la  elaelrieal  avitehea.     Clauile   SVIUlaw 

Atkiueon.    I,  Maoeo  Victoria  Mreet.   I.oii'lon.     iC'oNi|i)ola 

epndlkatlon.) 

SPECU'ICATIONS  fUHI.I^HISn. 

im, 

II7I-J.  Boetnebalterlaa.    Iloll. 

lIUUi    Dyavno  ataeUnee.     Ilammouil  ■oil  Hall. 
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aad  another  I 
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Company.  1 
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NOTES. 


FllaeD. — The  muaicipality  has  obtained  the  consent  of 
the  State  for  the  conBtrnction  and  working  of  an  electric 
tramway,  and  the  scheme  already  prepared  will  be  carried 
out. 

BoMUio. — Calle  San  Martin,  Rosario,  has  beea  lighted 
by  electricity,  and,  in  consequence  of  the  dispute  with  the 
gw  company,  it  is  believed  that  its  use  will  be  extended  to 
other  streets. 

Blnnlnsham.— The  "  Looker-on,"  in  the  Birmingham 
Pod,  auggeits  that  it  is  about  time  "the  Corporation 
followed  the  example  of  the  British  Museum  and  other 
important  libraries  and  adopted  the  electric  light." 

Kimberley  XxUliitlon. — A  short  time  ago,  visiting 
the  works  of  Messrs.  Mather  and  Piatt,  we  inspected  the 
electric  lighting  apparatus  which  was  designed  for  the 
Kimborley  Exhibition.  We  understond  that  the  plant  is 
working  admirably. 

Tomaavar. — Negotiations  are  aaid  to  be  in  progress 
between  the  Brush  Electrical  Engineering  Company,  the 
owners  of  the  central  station  at  thia  town,  and  the 
municipality,  with  a  view  to  the  latter  purchasing  the 
station.  The  price  asked  by  tha  company  is  222,000 
fiorina. 

AIx4sa>BaIn8. — This  well-known  pleasure  and  health 
mort  has  been  provided  with  an  electric  lighting  station. 
The  local  gas  company  propose  to  work  the  station,  but 
it  is  aid  that  the  municipality  have  received  offers  from 
private  individuals  to  supply  electric  light  30  per  cent. 
cfaofMr  than  the  gas  company. 

■toetrlo  Traotton  In  Brosaels. — Some  time  ago  the 
^omaoD-Houston  Company  made  certain  proposals  to 
local  nulway  companies  with  a  view  to  the  adoption  of 
electric  traction  on  their  lines.  These  offers  have  been 
aoeepted,  and  tiie  local  authorities  have  given  their  consent 
to  the  construction  of  three  or  four  new  electric  tramways. 

Tho  Popp  System. — It  is  rumoured  that  differences 
have  arisen  between  M.  Victor  Popp  and  a  number  of 
important  shareholders  in  his  company  who  are  German 
bankers.  It  is  said  that  the  latter  wish  to  interfere  with 
the  a^ira  of  the  company  and  put  M.  Popp  in  the  back- 
ground. The  latter,  it  is  stated,  will  resign  rather  than 
tolerate  any  interierence. 

Bleotric  Uffhting  of  Trains.— The  Western  and 
Eastern  French  railways  have  made  experiments  in  the 
electric  lighting  of  some  of  their  trains,  and  although  the 
reiulte  were  not  conclusive,  they  were  yet  encouraging. 
The  testa  were  made  with  the  Meritens  battery,  which  is  a 
modification  of  the  Sm^e  battery.  It  is  proposed  to  make 
farther  tests  during  the  coming  winter. 

A  Ulalatnre  Chnrolt  Installatioa. — Probably  the 
smallest  electric  light  installation  in  the  world  is  to  be 
foond  in  the  little  village  of  Bremen,  near  Dermbach,  in 
Thnringia.  It  comprises  a  single  arc  lamp  installed  in  the 
church,  the  lamp  being  energised  when  required  by  a  email 
dynamo  arranged  in  the  village  mill,  and  driven  by  the 
mill  wheel  by  the  power  of  the  mill  brook. 

A  ZiitUs  Mistake.— A  lady  in  the  Palace  Hotel,  San 
Francisco,  requested  the  clerk  to  call  a  messenger  boy. 
Not  receiving  a  prompt  answer,  she  concluded  to  "  press 
the  button"  herself.  The  "button"  she  happened  to  select 
proved  to  be  the  electric  light  switch,  and  when  she 
operated  it  the  whole  first  floor  of  the  hotel  was  thrown 
into  darkness.  When  light  whs  restored,  the  lady  had 
vanished. 


A  New  Cnrrent  Regulator. — Mr.  Oustav  Cons,  of 
Hamboi^,  has  devised  a  maximum-current  regulator.  Its 
object  is  to  prevent  an  increase  of  current  over  a  certain 
maximum  pressure — not  as  an  ordinary  lead  fuse  which 
completely  breaks  the  circuit,  but  it  renders  possible  the 
further  passage  of  the  current  by  the  insertion  of  a  resis.t- 
ance.  It  is  proposed  to  use  this  device  with  batteries  of 
accumulators,  and  in  place  of  electricity  meters  in  house 
installations. 

CaSHl. — A  report  has  been  published  concerning  the 
working  of  the  central  station  at  Cassel,  which  was  started 
in  July  of  last  year.  The  report  is  brought  down  to  the 
end  of  March  last,  when  there  were  180  arc  lamps  and 
2,609  incandescent  lamps  connected  to  tha  mains.  This 
number  has  since  been  considerably  increased,  and  elec- 
tricity is  about  to  be  adopted  as  the  motive  power  in  some 
large  works. 

Uglitninff  Oondnetors. — The  German  fire  insurance 
companies  have  commenced  a  scheme  to  compel  policy 
holders  in  country  districts  to  erect  lightning  conductors 
on  the  buildings  insured.  One  company  proposes  that  at 
least  two  conductors  should  be  erected  on  each  building, 
the  cost  to  be  equally  divided.  Another  company  is 
offering  reductions  of  from  5  to  10  per  cent,  in  the 
premium  to  those  owners  having  Ughtning  conductors  on 
their  property. 

Glasgow. — Some  time  ago  the  Gtasgote  Herald — if  we 
remember  rightly — gave  an  excellent  series  of  articles  upon 
the  tramways  question,  and  it  seems  to  have  commenced 
another  similar  series  at  the  present  time.  In  the  first  of 
these  articles  the  question  of  the  use  of  accumulators  is 
discussed,  and  the  conclusion  arrived  at  is  that  so  far  accu- 
mulator traction  has  not  been  a  success.  In  the  second, 
statistics  and  comments  are  given  on  cable  traction.  The 
information  is  up  to  date. 

Dundee. — The  men  engaged  in  Tally-street  preparing 
for  the  electric  light,  in  their  digging  this  week  have  come 
across  some  human  bones  and  also  parts  of  skulls.  The 
vicinity  of  the  East  Church  favours  the  idea  that  in  the 
long  past  a  churchyard  must  have  been  located  here.  It 
is  surprising  how  many  of  these  relics  of  the  dead  are 
turned  up  in  Dundee  streets  whan  for  any  purpose  these 
have  to  be  opened.  Much  of  the  ground  throughout  the 
centre  of  the  town  seem  to  have  been  places  of  burial. 

Newcastle. — It  is  gratifying  to  see  that  the  tradesmen 
are  beginning  to  take  an  interest  in  the  lighting  of  the 
streets,  and  have  induced  the  Town  Council  to  put  up  an 
electric  lamp  at  the  junction  of  Newgate-street  and  St. 
Andrew's-street.  It  has  been  a  diEEicuIt  job  to  move  the 
Council  to  act,  for  we  understand  that  Mr.  Aves  and  the 
Newgate  councillors'  ward  have  been  endeavouring  to 
obtain  this  boon  for  the  last  18  months.  We  are  glad  to 
find  that  they  have  achieved  their  object  in  the  end. 

Hanley. — We  are  glad  to  see  that  the  local  people  are 
supporting  the  action  of  the  Corporation  in  undertaking 
the  work  of  supplying  the  electric  light.  In  a  few  years  it 
is  absolutely  certain  great  credit  will  be  given  to  those  who 
had  the  foresight  to  undertake  this  work  themselves,  and 
who  had  sufficient  stamina  to  laugh  at  the  ever-ready  cry 
of  those  who  would  wait  till  doomsday  before  taking  action. 
All  people  who  consider  the  question  unbiassedly  must  see 
that  the  properties  of  electric  lighting  are  so  much  and  so 
many  in  advance  of  those  of  any  other  artificial  illuminant, 
that  in  the  long  run  it  is  bound  to  become  commonly  used. 

The  Bodapest  Eleetrie  Railway. — According  to 
a  report  for  1891,  the  traffic  on  this  well-known  electric 
railway  considerably  increased   during  thtt   year.     Tha 
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length  of  the  lino  iocroasod  from  91  kilometroi  at  the  end 
of  ISMtoll  kilometroi)  in  ISdl, and  since  then  the  lino  hu 
bflan  ft)i>io  oxtcmleU.  The  croaler  portion  isdoiiblo  track, 
and  62  cars  are  in  aervice.  The  plant  at  the  k<"^*'^^'''S 
•Ution  hu  b«on  iiugnienUd  to  700  b,[i.  In  1S90 
7l>8,eS6  CM  kilometre*  were  run,  and  in  1891,  1,489.109 
car  kilomettea.  The  nnmber  of  passengers  c^rrici!  in  IfiOO 
was  l.i^O.S^f,  and  in  1691,  8,019,315  )>«r«oii>  were  trans- 
port«d,  the  receiplx  beinf;  almoet  double, 

fitenatUtnff. — Rxi)erimenta  have  reconlly  been  made 
from  the  aummti  of  Mount  Waahington  by  moans  of  a 
aearah-I{fi;htt  nndcr  certain  condition*  of  the  iky,  by 
throwing  iho  light  upwards  at  an  alible  of  about  45dog. 
The  rcHoction  was  seen  about  85  miles.  Telogmtihtc 
newageE  by  means  of  fluhes  were  aonl  from  Monnt 
VTashinRton  to  the  Western  Union  offices  in  Portland,  and 
answers  returned  by  wire.  It  is  said  that  this  visual 
•iftnalUnf;  by  oloctricity  is  better  by  snnlijchL  We  bee 
leave  to  doubt  it,  inasmuch  as  everyone  who  could  witncsa 
the  effect  of  tlic  li^ht  ui>on  the  cloud  couM  be  able  to  read 
tho  intelligence  which  was  being  transmitted. 

Bownosa. — The  lighting  qitostion  has  progrcsKod  a 
step  further.  The  proposition  ts  to  utilise  the  water 
power  at  Troutbeck  Bridge,  and  the  company  propose  to 
dislribtite  tho  lisht  throughout  the  districts  of  Bowness  and 
Windermere,  the  main  cable  being  laid  from  Bridge  Mill 
to  Windermere  Station  and  od  to  Bowness.  At  the  Board 
meeting  Mr.  Fowkes  oz|>lained  all  the  pro]>oaal>,  and  stated 
that  it  was  not  contemplated  at  firat — if  the  company  could 
obtain  the  leave  from  the  local  autboritJos — to  obtain  a 
(ffovisional  order,  but  tbeclork  to  Uie  Boaid  tuggeat^d  that 
it  would  b«  advitnble  to  have  a  provisional  order,  as  the 
coat  would  be  trifling  provided  there  waa  no  opposition 
from  tho  two  Boan)*  iiitereMoil  in  the  matter. 

TatiBton.— Tho  correspondenco  with  regard  to  the 
proposed  electric  light  sutfon  still  continnes  in  tlio  looal 
papers.  We  have  now  the  astonishing  informatioQ  from 
Ifr.  Standhet  that  be  estimates  tho  lirst  yonr's  loss  at 
nearly  £7,000,  but  it  is  diflicult  to  im^igine  bow  any  sane 
man  can  obtain  the  amount  aa  he  does,  lie  puta  down  as 
loss,  among  other  things,  tho  procuring  of  a  license  X3IV0, 

Eknd  then  the  procuring  of  a  provisional  onler  £160.  We 
do  not  quite  bm  Ibat  they  require  both  a  provisional  order 
and  license.  Thon  tho  paying  ofT  of  the  principal  ho  puts 
down  as  loM.  Anyone  who  can  give  figures  of  this  character 
miist  be  very  hard  up  for  legitimate  criticism,  and  anyone 
wbo  can  aeoept  figures  of  tliis  kind  must  bo  ready  to  swallow 
a  wha]«,  no  matter  how  largo  it  miy  be,  with  his  eyes  abut. 

RabblBh. — A  Oolonel  llonklo  proposw  to  conatruot  a 
house  across  the  brink  of  Niagara  FalU,  and  ao  utilise  the 
power  of  the  (alls  to  drive  electric  generatora,  transmitting 
the  ]>ower  obtained  to  long  disuncos.  Our  contcmjiorary 
Klrftrifilv  suggesta  that  Colonel  Honkle  should  bimsolf  be 
exhibited  at  tho  World's  Kair,  and  that  be  shotild  be 
allotted  ample  spoco.  We  quit«  agree  with  this.  Un- 
fort4inat«ly,  idiotic  suggsctions  of  this  kind  made  from  time 
to  timo,  not  only  in  America  bat  in  England  and  on  tbe 
Continent,  are  duly  telegraphed  to  Otir  onlinnry  newspapers 
and  genonlly  meet  witb  the  honour  of  big  type.  It  may 
be  that  Oolonal  Hankie  will  try  to  got  money  on  this  side 
for  the  purpoee  of  investigation.  It  he  does  and  g«u  ity 
tho  result  will  be  another  proof  of  the  old  adage— ^a., 
"  Fonb  and  their  money  are  soon  parted." 

LUibtlBi;  In  SpalB. — A  correspondent  of  the  EieJUro- 
tf(hni/f<t  /,filf^!.njt  in  Spain  States  that  tb«  firm  of  Plana*, 
1-laqucr,  and  Col,  o(  Geroiia,  ia  the  only  concern  in  that 
country  which  buikis  <lynamo«.  The  company  was  started 
tn  18A7  aa  an  iron  foundry  and  engineering  works,  and  in 
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18S7  an  electrical  department  was  added.  The  lack  of  coal 
causes  small  towns  and  oven  village*  either  to  adopt  oil  or 
the  electric  light  as  an  llluminant,  gas  olToriug  bnt  little 
competition  throughout  the  greatest  portion  of  tlM  country 
to  the  electric  light.  Water  power  is  uwd  at  tlM  Qerona 
oentr.ll  sution,  and  both  alternating  (Ganz)  and  continuoua 
current  machines.  The  same  writer  concludes  that  German 
tirms,  and  it  may  also  be  said  English  u  well,  who  wish  to 
do  business  iti  Sjtain  will  have  to  meet  tho  keen  competi- 
tion of  the  Spanish  works,  as  the  Spaniards  believe  in 
[>rotecting  native  industries. 

Xieeda — Wemaya«ld  the  following  information  to  tke 
note  we  hiid  in  our  last  issue  on  this  subject.  We  than 
said  that  tho  company  hoped  to  commence  laying  Um  mains 
in  the  thoroughfares  which  it  is  proposed  to  light  ns  a  com- 
mencement These  street:!,  as  our  readers  are  aware,  inclwle 
practically  all  the  area  bounded  by  Wellington- street.  Boar- 
lane,  Briggate,  Upporbead-row,  Wood  house-lane.  Cook- 
ridge-street.  Park-lane,  Eist-parado,  and  King-etrect,  and 
itto  certain  slroctJt  beyond  this  boundary,  such  aa  Kirk- 
gate,  New  Briggate,  St.  Paul'B.«troet,  etc.,  aa  well  as  tlM 
entire  distance  to  tho  Oak  Inn,  Ileadingtey.  Tho  erection 
of  the  works  in  Whitehatl-roiiid  ia  |trogressing  rapidly,  and 
the  construction  of  the  plant  is  aim  in  an  advanced  sUf[a, 
some  of  it  indeed  being  already  in  its  |tUee  at  tbs  worka. 
There  seems  to  be  no  reason  to  doabt  that  tbe  com|auijr 
will,  in  accordance  with  their  previously  expcesaed  opinion, 
bo  in  ponition  to  eiipply  electricity  in  November. 

Eleotrio  TraotiOB  in  Paria. — It  ia  intended  to  work 
two  tramways  in  Paris  by  electricity  a«  soon  as  the  aatbo- 
risation  has  been  given.  The  first  will  sUirt  from  tho  Plaee 
de  la  Madeleine,  and  will  lermiiute  at  the  Saint-Destia 
(Place  au  Uueldres),  and  will  be  slightly  over  five  ntles 
long.  Tho  second  line  will  start  in  Paris  at  Rue  Taitbout, 
and  will  finish  at  the  other  end  of  SaintDenis,  at  Lt  Patte 
D'Oie,  and  will  be  nearly  six  miles  long.  The  can  ant  of  j 
the  storage  battery  ty|>e,  and  Ifi  will  be  placed  on  tite  two  % 
lines.  Each  car  is  fitted  with  two  motor*  of  the  Man- 
chester type,  and  tbe  roduction  in  speod  is  effected  by  two 
sets  of  gearing.  The  cars  each  carry  03  pasaengera,  and 
the  accumulator*  are  contained  in  six  boxes  ptaoed  untler 
the  longitudinal  seat*.  Tho  accumulator*  have  been  osailt 
by  tbe  Soci^t^  pour  le  Travail  Electrique  dee  MeUnutx. 
The  depot  will  contain  four  steam  engines  of  125  h.p.  eacb, 
nmning  at  from  70  to  160  revolutions  a  minute.  Theae 
engines  will  drive  Desrozien  dynamos,  each  giving  W 
kilowatte.  The  experiment  with  these  Ifi  oars  will  be  nude 
by  the  Northern  Tramway  Com|)any. 

Speed  of  Eleotrio  Laiuiolies. — l\eferring  to  tka 
notice  of  the  "  Kloctra "  for  Chicago  Exhibition,  Mr. 
Magnus  Volk  write*  about  tbe  company's  claim*  tltat,  "  U 
is  a  |>ity  such  wild  statements  are  made  as  to  the  speed  ei 
electric  boau.  I  have  fitted  up  about  15  electric  launebse 
from  28(t.  to  7ML  long,  aiKl  I  much  doubt  if  in  still  water 
(tbe  only  tine  test)  it  is  poeaible  by  any  ireaiis  to  gat  an 
electric  launch,  umlor  90ft.  long  on  water-line,  to  make  13 
miles  an  hour  in  siill  water.  I  have  a  great  many  diaframa 
of  speed  and  electrical  boree-power  abeorbed,  and  in  spit* 
of  glib  statcmonts  of  small  boats  running  eight  and  nine 
miles  an  hour,  I  find  that  seven  miles  an  boar  is  about  tke 
most  to  be  got  out  of  electric  laiiMhes,  and  with  the  c«Ua 
in  two  parallelt  4}  to  \\  mile*  an  boar.  Now,  admittbg 
that  tbe  alatament  of  seven  miles  an  hour  is  correct  for 
half  tbe  K.M.F.,  putting  all  cells  in  terios  would  not  give  a 
sjMwd  of  12  miles,  but  only  abont  10  miles  an  hour.  But 
from  the  curves  I  have,  tiie  average  shows  that  the  |iow»r 
required  incieascs  at  a  greater  rate  tban  the  square  j  In 
(act,  the  power  curve  stand*  abuat  midway  belween  iba 
curves  of  tbe  lecond  and  third  powers.     I  once  tried  tbe 
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effect  of  putting  double  the  number  of  cella  in  a  40ft.  boat, 
her  Domal  full  speed  being  just  over  7 J  mileB ;  the  reault, 
with  all  the  cella  in,  waa  a  gain  of  half  a  mile,  or  a  bare 
flight  miles  an  hour. 

IndlanblMr.— The  United  States  Consul  at  Singapore 
reports  that  there  is  a  royalty  charged  on  rubber  collected 
from  the  junglea  of  Borneo  of  10  per  cent,  advalorem.  He 
diatingoiBhea  the  different  species  of  the  plant  fumiahing 
gntta  found  there  aa  followa :  1.  Manungan  puian,  which 
cornea  chiefiy  from  North- West  Borneo.  It  is  a  JFUlugltbeia 
barbidgei,  and  ia  specially  identical  with  the  "  gntta  sing 
garip"  of  the  peninsula.  2.  Mauganbuf/oi:,  aajd  to  yield  the 
bert  gntta  of  the  Borneo  forest.  It  is  a  Leucoitolis  engeni- 
fdiHt.  This  species  is  also  found  in  small  quantities  on  the 
peninsula.  3.  Manugan  manga,  which  yields  a  very  good 
gotta,  is  pfMsibly  a  WUlughheia,  as  also  is  Surapit,  for  the 
latter  yields  the  same  milky  exudation  as  Manugart  pulan, 
but  ia  said  to  be  a  bad  gutta,  and  seldom  collected. 
Seriabu,  or  Petabo  pulan,  is  referred  to  aa  of  little  value  as 
ftntta,  except,  perhaps,  for  adulterating  the  better  kinds. 
The  other  kinds  of  gutta  met  with  in  the  Malay  Peninsula 
are:(l)  Stiiggarip  jnttch,  or  Gaitasudet ;  (2)  Singgarip  hitam; 
and  (3)  Ovttajeluhng — the  latter  is  only  used  for  aduUe- 
raUng.  The  guttapercha  production  and  export  is  much 
larger  than  the  trade  in  indiarubber  properly  so  called. 
The  name  ia  given  to  the  inspissated  juice,  which  is  pro- 
duced chiefly  by  Dkhop^  gulla,  called  by  the  natives  gelah 
tahtM  merah,  and  often  confused  with  caoutchouc.  The  tree 
is  of  luge  aise,  from  4ft.  to  5ft.  in  diameter,  and  from 
lOOfL  to  200ft.  in  height. 

■dooatioii. — We  have  received  the  prospectus  of  the 
day  and  evening  claasoa  at  University  College,  Liverpool, 
lor  the  aesnon  1892-93.  It  is  ot  course  no  news  to  our 
readers  that  some  of  the  ablest  professors  we  have  are  to 
be  found  at  this  college ;  Prof.  0.  J.  Lodge  occupying  the 
chair  of  experimental  physics,  Prof.  H.  S.  Hele-Shaw  that 
of  engineering,  Mr.  Francis  O.  Bailey  being  demonstrator 
in  electro  -  technica,  Dr.  J.  L,  Howard  demonstrator  in 
phyiica,  Mr.  Edward  E.  Robinson  being  lecture  assistant, 
and  Mr.  Wakeling  laboratory  assistant.  There  are  two 
courses  of  lectures  on  electro-technics,  one  of  them  elemen- 
tary, oaly  to  be  attended  by  those  who  have  been  through 
the  junior  course  of  physics  for  the  session,  the  other 
more  advanced,  and  assuming  that  the  student  has 
attended  intermediate  physics  aa  well.  The  syllabus 
matters  to  be  treated  during  the  ensuing  session  is  found 
in  detul  in  the  prospectus,  pages  82  to  84.  It  is,  perhaps, 
a  pity  that  as  yet  not  one  of  the  technical  paj>ara  has  found 
it  expedient  to  follow  the  lead  of  the  Lanctt  as  regards  an 
educational  number  towards  the  beginning  of  the  autumn 
seuiOD.  We  merely  throw  this  out  aa  a  suggestion,  for  it 
can  hardly  be  expected  that  we,  who  are  rather  prone  to 
advereely  criticising  the  action  of  a  good  many  of  the  pro- 
fesBOn,  can  either  obtain  their  patronage  or  the  necessary 
information  in  sufficient  time  to  undertake  the  task,  or  even 
to  make  a  auggestion  which  may  ha  worth  their  attention. 

Aoaiiaston. — It  will  be  remembered  that  we  have 
mentioned  the  proposal  of  the  municipal  authorities  of 
AccringtOQ  to  purchase  the  gas  and  water  undertakings  of 
that  borough.  One  of  Uie  members  of  the  Council  recently 
enquired  whether  the  Legal  and  Parliamentary  Committee 
had  prepared  any  report  with  regard  to  the  electric  light  in 
accordance  with  a  resolution  passed  a  month  ago.  It 
appears  Utat  no  such  report  has  been  made,  but  it  was 
stated  that  aa  one  of  an  important  character  had  just  been 
received  from  Mr.  Horsfall,  who  had  been  going  into  the 
question,  tiie  committee  will  be  able  to  give  some  informa- 
tion at  an  early  date.  Mr.  Horsfall  thinks  that  the 
qoaition  of  Hu  destroottwa  and  the  electric  light  go  hand- 


in-hand,  and  he  eatimatea  that  when  the  deatructors  an 
erected  they  will  obtain  aufficient  power  to  light  the  Town 
Hall  and  the  market,  and  probably  a  good  deal  more. 
There  seemed  to  be,  however,  a  feeling  that  the  position 
was  a  somewhat  precarious  one,  in  that  the  time  during 
which  their  provisional  order  ran  had  expired.  The  old, 
old  arguments  were  used,  that  might  be  summed  up  in  two 
wordt,  feslina  lente — the  members  of  the  Council  evidently 
being  of  the  opinion  that  other  authorities  may  carry  out 
experiments,  and  that  they  would  rest  and  see  the  result  at 
no  cost  to  themselves.  Progress  would  be  delightful,  and 
certainly  hardly  characterised  as  rapid,  if  every  business 
man  was  to  follow  the  same  course. 

Photometry.— Mr.  Van  Choate  suggesta  a  new  form 
of  photometry,  in  which  selenium  cells  are  employed  to 
receive  the  light-rays.  The  instrument  ia  in  the  nature  of 
a  balance  connected  with  a  differential  galvanometer,  the 
standard  light  being  arranged  to  affect  one  side  of  the 
balance,  and  the  unknown  strength  the  other.  Two 
lanterns  are  required,  in  which  the  lights  are  pkced,  and 
tubes  of  these  are  arranged  axially  in  line.  The 
light  to  he  measured  is  placed  in  the  right-hand 
lantern,  the  standard  lamp  being  in  the  left  -  hand. 
Each  tube  contains  a  selenium  cell,  that  in  the  tube 
from  the  standard  lamp  being  adjustable  by  means  of 
a  pinion,  and  having  an  index  flngei  moving  along  the 
index.  Now,  taking  the  right-hand  coil  of  a  differential 
galvanometer,  one  of  the  terminals  is  connected  to  the 
zinc  pole  of  the  battery,  the  other  to  the  selenium  cell 
and  through  the  resistance  coil  to  the  copper  pole  of 
the  battery.  Similarly,  one  of  the  terminals  of  the 
left-hand  coil  is  connected  to  the  copper  battery,  and 
the  other  terminal  with  the  adjustable  selenium 
cell  and  to  the  zinc  pole.  The  galvanometer  can  be 
brought  to  zero  by  adjusting  the  resistance  coil.  The 
selenium  cells  being  alike,  if  the  lamps  are  equal,  the 
distance  between  the  selenium  cells  and  the  respective 
lamps  will  be  the  same ;  if,  however,  the  lamp  to  be  tested 
is  inferior  to  the  standard,  the  cell  facing  the  standard 
lamp  will  have  to  be  moved  until  the  galvanometer  shows 
equilibrium.  The  difference  in  the  distance  between  the 
selenium  cella  and  the  lamps  is  indicated  on  the  scale,  and 
gives  the  basis  for  the  calculation  of  the  relative  intensities 
of  the  light  of  the  two  lamps,  calculations  being  made 
according  to  the  law  of  inverse  squares. 

Ohitaary, — Long  since  the  name  of  Mr.  F.  N.  Qiaborne 
hat  faded  from  the  view  of  preaent-day  telegraphists,  but 
in  Canada  he  has  been  doing  good  work.  On  August  30th 
he  passed  away  from  this  sphere,  wherein  he  played  a 
prominent  part  in  the  history  of  submarine  telegraphy.  It 
was  Gisborne  who  first  directed  the  attention  of  Cyrus 
Field  to  the  question  of  Atlantic  telegraphy,  and 
these  two  gentlemen  worked  harmoniously  and  ener- 
getically in  the  realisation  of  the  project.  They 
lived  to  see  it  a  complete  success.  Mr.  Oiaborne, 
was  born  in  Broughton,  Lancaahire,  England,  March 
8th,  1824.  In  1842  he  started  on  a  tour  around  the 
world  which  lasted  nearly  three  years.  He  finally  settled, 
in  July,  1845,  in  Canada.  But  he  was  not  long  content 
with  the  life  of  a  fanner.  He  had  a  keen  interest  in  tele- 
graphy, and  in  1847  he  deserted  his  farm  for  a  place 
in  the  office  of  the  Montreal  Telegraph  Company.  Not 
long  afterwards  he  opened  the  firat  office  of  the  com- 
pany in  Quebec.  He  advanced  rapidly,  and  in  1860  he 
was  the  chief  officer  of  the  Nova  Scotia  Telegraph 
Company.  About  this  time  he  conceived  the  idea 
of  connecting  Newfoundland  with  the  American  conti- 
nent, and  though  the  work  led  through  adversity,  and 
even  through  prison,  he  was  constant  in  his  efforts,  and 
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finiJl7  cUTiAd  it  oat,  ux)  furtber.  for  not  only  Newfound- 
land, but  Europo  wu  through  thia  initiative  connected 
with  the  American  contineut.  Aft«r  the  cable  was  finally 
Uid,  Mr.  GiiboTTM  wu  npi)oint«d  superintendent  of  the 
CuadiMi  Oovanunent  Tetegnpb  and  (Signal  Service,  an 
Ofleo  tbkt  Ii«  held  until  his  death.  He  wne  the  inventor  i>I 
Ik  iiumbernf  valuable  electric  and  other  a])p]iances,  He 
wu  one  of  iha  origiiuU  raemfaBra  of  the  lioyal  Society  of 
CanvU,  *   y  "■  ■    . 

Blsotrio  TransnUaBloo. — fiome  time  ago  Afr.  E. 
^rillin  rciid  a  pitpot  before  the  Franklin  Initituto  on  "  The 
rleotric  TraiiBmuaaon  of  Power,"  which  [laper  has  been 
published  in  the  Septeuibor  iiumber  of  the  Journal  of  the 
inetitute.  There  are  a  few  conchuion*  and  itatemetiu  to 
which  we  should  like  to  direct  attention.  He  points  out 
UvHou*  truisms,  eiich  as  that  the  latest  types  of  dynamos 
^re  built  to  run  with  hIow  armature  speed,  unci  in  this  re- 
spect thoclectriul  manufacturersare gradually  approachinf; 
the  engine  makers.  Engines  work  most  economically  under 
full  load.  A  mean  of  several  electric  ruI way  power  st» tin ns 
showH  thts  livers^  load  to  be  about  60  per  cent,  maximum, 
and  iu  li^btinK  sutions  running  for  24  hours  the  chanfcee  are 
o(  course  much  greater.  In  the  latter  case  it  ia  irajierativc 
that  the  same  plant  bo  divided  into  numerous  units,  which 
can  be  gradually  brought  into  service  according  to  the 
demand.  The  aixe  of  the  dynamo  should  be  jiroportionate 
to  the  total  works  of  the  sution.  There  should  never  be 
l«M  than  two  generating  units,  and  preferably  more.  With 
*  totftl  of  3IH)  h.|iL  it  would  be  poor  practice  to  have  but 
OIH  3S0'h.|X  dynano.  Three  eighties  would  be  far 
preferable.  With  a  total  of  3,000  h,p.  it  would  be 
poor  |>ractic«  to  bare  35  80h.V'  dynamos.  Eight 
to  100  fifties  would  be  preferable.  As  we  say, 
these  truisms  are  reiterated  in  this  paper,  and  cannot  be 
too  often  dtiven  liome,  and  especially  when  there  are 
numbers  of  young  engineers  attemfiting  to  desif^  stations. 
They  are  more  likely  tbaii  older  men  to  lack  the  guiding 
reins  of  ex|ienenoe.  The  {xtper,  however,  contains  a  good  deal 
o(  inlorroation  as  to  various  stations  all  over  the  world,  and 
in  coiiDeclton  with  the  electric  railways  of  the  States  it  is 
said  that  lost  year  iw  less  than  119,264,401  imssengon 
were  carried  on  the  can,  and  not  a  single  individual 
has  ever  been  killed  or  seriously  injured  by  t)ie  trolley 
eoirent.  This  does  not  mean  that  there  have  not  been 
very  sad  accidents,  but  they  are  accidents  similar  to 
those  which  ooour  with  any  system. 

Ub«  of  Secondary  Batteriee. — A  pamphlet  under 
this  title,  by  Jutes  itourquin,  U  published  by  Qustuve 
Thiriart,  of  Lioge.  This  little  24-page  treatise  is  an  extract 
(ion  the  Pnuedmgs  of  the  Association  dee  Ing^-nietirs  Elec- 
brieien  Sortei  do  L'Institut,  of  Montefiom.  In  the  litera- 
ture of  secondary  butteries  (he  chemical  action  involved  in 
tbe  formation,  charge,  ■n<l  discbarge,  also  the  management 
and  descri|)(ioiis  o(  the  various  typee,  has  been  fairly  well 
treated  ;  but  bitberio  liule  has  been  done  in  the  direction 
nf  indicating  the  best  eonditioos  under  which  ibey  may  bo 
commercially  spfilied.  Tbe  treatise  before  us,  however,  Is 
an  attempt  in  this  direction.  In  the  treaUnent  of  his 
sobjeot,  tbe  author  divides  it  into  two  pans.  Chapter 
I.,  in  which  are  cunstdered  the  most  efficient  methods 
ol  cMrging  and  discharging  the  cells,  a  subject 
that  has  been  well  discuiaed  and  fully  ventilated  in 
Ibis  country,  terminates  witli  a  rtiiuiU  of  the  work 
already  done  in  this  direction  by  various  ioveetigaton, 
MtAf  eontinental.  Probably  many  in  this  country  will 
•eanisly  sgreo  witJi  tbe  author's  asterlion  that  liule  or  notii- 
inK  has  been  done  in  tbu  way  of  determininji  the  cheoiical 
■eUoB  in  storage  oelU  sine*  fJaston  PlanU-  gave  his  inven- 
tion and  the  result  of  bis  axperiiiwe  to  the  world  at  large. 


Some  stress  is  laid  npon  the  necenity  of  having  an 
alarm  for  suiubly  indicating  a  hurtful  condition 
of  charge  and  discharge,  and  the  apparatus  of 
M.  Fein,  of  Stuttgar^lt,  deviled  for  this  purpose, 
is  alludeil  to.  Chitjiter  II.  UeaU  of  tbe  bast  and 
most  commercially  economical  methods  of  utilising  soeoo- 
dary  buttories,  whether  they  bo  ot  tbe  jasted  or  Plants 
typos.  Referring  to  portable  accumulators  suitable  for 
miners'  Umpe,  the  Swan,  whose  weight  is  given  as  3'2 
kilofcrammcs  for  nn  electrical  capacity  sufficient  to  give 
between  10  and  13  candle-power  hours,  is  <)uot«d  as  Uing 
a  step  in  advance  ;  but  we  imagioe  that  several  maken  of 
these  commodities  can  show  supcrioir  results  to  this. 
Altogether,  M.  Bourqiiin's  little  paraphlel  will  well  repay 
a  perusal  by  all  thone  interested  in  accumulators. 

Prise  CompettUons.— At  the  last  prise  contest  tnsti- 
tute<l  I')'  ilic  i:ity  oi  I'aris  for  tbe  best  electric  eaeter,  the 
priEe  of  5,000f.  was  awarded  to  Prof.  Elihu  Thomson. 
With  Lhe  desire  tbut  this  sum  should  serve  for  the  develof*- 
ment  of  the  theoretical  knowledge  of  electricity,  be  baa 
requested  M.  K  Tburnauer,  general  maiucer  for  Europe  o( 
the  Thomson- Houa Ion  International  Electric  Company,  lo 
offer  1  pri):e  for  the  best  work  on  a  theoretical  question  in 
electricity,  and  to  organise  a  committee  who  ihould  propose 
the  eubjecta,  ciamino  the  productions,  and  decide  the 
prise.  The  committee  has  decided  that  tbe  prise  should 
1>e  given  foi'  an  itived[.i);.ition  on  one  of  tbe  following 
subjects:  1.  The  heat  developed  by  successive  chaif«i 
and  discbarges  of  condensers  under  different  conditiona 
of  frequency,  nature  of  dielectric,  aitd  quantity  of  charge. 

2,  It  has  been  shown  theoretically  that  when  the  two 
surfaces  of  a  condenser  are  connected  by  a  conducting 
body,  the  condenser  beoome*  the  sotuve  of  alternating 
current*  ua  khui  as  the  reaistAoce  of  (he  conducting  body 
decreatos  beluw  a  certain  limit.  The  formula  that  permit* 
calculating  the  |ieriod  of  this  oscillatioTi  has  not  yet  been 
completely  verified.  This  [leriod  of  oscillation  should  be 
investigated  experimentally,  under  conditions  such  that 
the  exact  moasuro  of  resitUnoo,  capacity,  aod  euoAdaot* 
of  self  induction  may  be  puaeible,  in  order  to  arrive 
at  a  complete  and   precise  verification  of    this  (onnuta. 

3,  When  a  condenter  made  with  an  fmt)erfect  lasts- 
lating  material  haa  been  chained  and  then  left  to 
Itaolf,  the  charge  is  gradually  dissipated.  The  tine 
necesaaty  for  the  charfto  lo  be  redtioed  to  a  given 
fraction  of  iti  initial  value  defwnds  only  on  the  nature  iif 
the  insulating  material.  It  is  [iroposed  to  investigaU 
whether,  an  certain  recent  theories  would  seem  to  indicaU, 
analogous  phenomena  do  not  present  themselves  in  uMtallie 
conductors,  anil  whether  theee  can  be  shown  experiraeauUy. 

4,  li  is  projKMed  to  arrange  and  syttosoatwe  our  jgasint 
knowledge  of  ibe  graphioal  solutions  of  elaotrieal  pm- 
bleroa,  and  deduce  from  tbsm  some  gensral  metboiU,  as 
in  graphical  statics.  Tkt  theses  itresented  may  be  writlan 
in  English,  French,  Uernao.  Italian,  SfMnisb,  or  LatJn. 
They  Obsy  be  in  mannscript  or  printed.  The  papen  must 
be  sent  before  Sept.  15,  1893,  to  R.  Abdank-AIiakanowieB, 
consulting  Nigineer,  ",  Ruedu  I.ouvto,  Paris- 
Cost  of  Eleotrlo  Traotton.— The  West  End  Street 

Railway  of  Boston  is  now  operating  1,000^000  eloetfk  Car 
miles  |ier  month.  In  June  the  revenue  elflctrie  car  mileajie 
was  S4S,9S;,  in  July  it  was  971,862,  and  for  August  It  wdl 
exceed  1,000,000  miles.  Tbe  remit  oi  this  larger  eleetrieal 
mileage  is  seen  in  a  deereased  eosi  ol  Diainienanee  and 
motive  power  per  oar  mile.  In  July  it  was  4.56  cenu, 
against  6.0S  ocnls  in  June.  The  total  cost  ol  eleetrieal 
motive  power  and  maintenance  iu  July  was  iK)^20dolB., 
against  87,fl96do)B.  in  JuBBh  and  yet  the  ear  nileaga  was 
I'i4,871>  miles,  or  14  per  cent.,  gieaUr.     In  Aognet,  with 
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1,000,000  miles  ran,  there  is  no  increase  in  the  number  of 
employ^  The  statement  for  the  month  of  Jnly  is  as 
follows : 

Total.      Electric.       Horse. 

GroMreceipta    $603,415   »383,149   8220,266 

General  expenses  27,246        16,666        10,579 

Track  and  car  expenses    ...    16R,716      105,602       63,113 

Motive  power 120,811       50,777       70,033 

Total  operating  expenaes  ...    373,838     212,589     161,248 

Net  earnings 229,577      170,559       59,017 

Miles  run   1,588,663     971,862     616,801 

Ratio  mileage 100         61.17         38.83 

Percentage  of  expenses  ...  61.95  55.48  73.20 
Earnings  per  mile  run  37.98c.      39.42c.        35.71c. 

Expense  per  mile  run  : 

Motive  power    07.61         05.22  11.36 

Other  expenses 15.92         16.65         14.68 

Total  eipanaes  23.63  21.87  26.14 

Netearnings  per  mileran...        14.45         17.55  9.57 

The  following  table  shows  gross  and  net  earnings  by 
months  for  May,  June,  and  July  compared  with  last 
year: 

Gross  eamittffg  .■      1892.  1891.  Inc.        Deo. 

May    $540,846      $521,086     $19,760       — 

Jnne   600,460        551,592       48,858       — 

July    603,415       565,739      47,673      — 


Total  $1,744,711  $1,628,417  $116,294  — 

S:^mues; 

May    $339,306      $364,210        —  $24,904 

June   368,416       353,135    $15,281  — 

July   373,838       366,317        7,621  — 


Total  

Nd  tammgs  .- 

May    

June   

July    


$1,081,560  $1,083,663        —  $2,102 


$201,539 
232,033 

229,577 


$156,875 

198,456 
189,422 


,664       — 
33,577       — 

40,155       — 


Total  $663,151      $544,754  $118,396      — 

Beetric  OraneH.— From  the  Institution  of  Civil 
Engineers'  Abstracts  we  note  that  Mr.  C.  J.  Bates  has  in 
the  SaSroad  Gazette  described  a  "  100-ton  "  (i.e.,  200,0001b.) 
crane  built  for  the  Baldwin  Locomotive  Works  by 
W.  Sellers  and  Co.,  of  Philadelphia.  The  crane  con- 
silte  of  a  rolling  bridge  of  two  parallel  girdtrs  of 
74ft  8in.  span,  and  7ft  deep  ont  to  out,  placed 
9ft.  3in.  apart,  and  carried  by  four  5ft.  wheels,  with 
doable-flanged  steel  tyres,  the  wheel  base  being  14£t.,  and 
the  rails  weighing  3601b.  per  yard,  and  carrying  a  rack  of 
2^  [Htch  and  4in.  face  in  which  work  the  iravelliiiK  gear 
wheels.  As  the  crane  has  to  lift  a  locomotive  by  both 
mdi,  there  are  two  hoisting  trolleys,  which  run  on  rails 
carried  by  the  lower  flanges  of  the  main  girders,  and  each 
trolley  is  in  itself  a  complete  hoisting  machine.  The 
source  of  power  ia  a  dynamo,  the  terminals  of  which  are 
connected  to  two  tV"*-  rods  of  copper,  supported  on  yellow 
[Mne  strips  and  glass-insulated.  On  the  rods  run  a  pair  of 
small  fonr-wheeled  trolleys  of  the  Wheeler  type  for  pick- 
ing np  current.  Each  trolley  is  coupled  to  a  40-h.p. 
United  States  Electric  Light  Company's  motor  of  constant 
speed,  shunt  wound  for  a  220-vDit  current.  Their  speed  is 
fiOO  revolutions  per  minute.  They  stand  on  the  top  of  the 
bridge  over  the  operator's  platform,  and  are  belted  to  the 
gearing  below,  which  operates  the  hoisting  trolleys,  one  set 
of  gearing  being  on  each  side  of  the  bridge.  The  two 
lyatema  are  connected  by  a  belt  across  the  bridge,  and,  so 
far,  there  has  bean  no  burning  of  either  motor,  as  might 
occur  if  one  motor  overran  and  turned  the  slower  one  into 
a  dypaipo.  The  systems  of  gearing,  made  up  of  various 
dsU^Mi^  ate.,  transmit  power  to  the  hoisting  trolleys 
throuf^  three  sqnsre  shafts  to  each  trolley,  and  on  each 
tcoll^,  for  boating  or  lowering,  there  are  four  speeds — 


viz.,  5,  10,  20,  and  40ft  per  minute,  and  two  traversiDg 
speeds,  60ft  and  100ft.  per  minute.  A  special  clutsh  holds 
the  weight,  and  prevente  a  "  run  "  when  changing  speed  or 
direction.  The  hoisting-block  has  two  sheaves,  and  the 
chains  are  also  in  two  parts,  and  the  winding  of  the  drums 
runs  towards  the  middle,  so  that  an  object  is  lifted 
vertically.  Each  trolley  will  lift  100,0001b.  On  one 
trolley  there  is  a  small  5-b.p.  Wenstrom  motor  and 
hoisting  gear  for  sm«ll  weights.  There  are  nine  levers  to 
be  worked  by  the  operator,  and  they  are  arranged  to  be 
moved  in  the  direction  of  motion  intended  to  be  given  to 
the  loads,  as  far  as  practicable. 

Hinflrs'  Eleotiic  Ziantp,  —  The  following  note 
apjieared  in  the  Times  of  a  few  days  since.  We  give  it  for 
what  it  is  worth,  but  in  our  estimation  the  practical  value  is 
infinitesimal.  However,  we  may  be  wrong,  and  for  the 
sake  of  miners  hope  a  suitable  lamp  has  been  obtained : 
"  Various  attempts  have  been  made  to  supersede  the 
miners'  oil  lamp  in  collieries  and  other  undet^round 
workings  by  the  electric  light,  and  of  late  considerable  pro- 
gress has  been  made  in  this  direction.  The  attempts  have 
largely  been  made  in  connection  with  secondary  or  storage 
batteries,  but  it  is  considered  that  the  conditions  of  working 
can  best  be  met  by  a  lamp  taking  it«  current  from  a  primary 
battery,  which  principle  has  also  been  laid  under  contri- 
bution. The  main  difficulties  which  have  hindered  the 
general  introduction  of  electric  lamps  underground  appear 
to  have  been  excessive  6rst  cost  and  heavy  cost  of 
maintenance,  limited  duration  of  light,  great  weight, 
and  the  necessity  of  skilled  labour  for  their  adjustment. 
These  hindrances  appear  to  be  overcome  in  the  electric 
lamp  invented  by  Colonel  Engledue,  RE.,  of  Byfleet,  Surrey, 
which  constitutes  the  latest  example  of  electric  tamp  for 
mining  purposes.  In  this  lamp  the  current  is  derived  from 
a  primary  battery,  which  is  enclosed  in  a  wood  case  measur- 
ing 6^in.  high  by  5in.  wide  ind  3in.  thick,  and  having  a 
middle  partition  forming  two  cells.  The  cells  are  lined  with 
lead,  to  which  are  attached  carbon  plates,  four  in  each  cell, 
thus  bringing  the  carbons  and  lead  into  electrical  circuit 
The  top  of  the  battery  is  hermetically  sealed  by  an  ebonite 
cover,  which  is  screwed  down  to  the  wood  casing,  an  india- 
rubber  washer  being  interposed.  Two  ebonite  plugs  are 
screwed  into  the  ebonite  cover,  one  over  each  cell,  each  plug 
carrying  a  round  zinc  element  which  dips  into  the  de- 
polarising resolution.  The  lamp  has  a  fixed  wood  cap,  and 
contacts  are  made  in  the  usual  manner  with  a  small  glow 
lamp  placed  in  front  of  the  case  and  protected  by  a  small 
lantein  with  a  reflector.  The  electrolytic  fluid  consists  of 
a  solution  of  sulphuric  acid,  hydrochloric  acid,  and  bichro- 
mate of  soda,  with  which  the  cells  are  charged  to  within 
about  an  inch  of  the  top.  After  the  lamp  has  been  nmninK 
for  about  four  hours  it  is  turned  upside  down,  and  instantly 
fitted  for  work  again  by  the  aid  of  an  ingenious  handle, 
which  can  be  reversed  and  locked  by  a  simple  move- 
ment and  without  detachiiig  it  from  the  lamp.  The 
reversal  gives  the  zinc  elements  full  immersion  in  the 
electrolytic  fluid,  and  the  lamp  yields  a  light  for 
another  six  hours  or  more,  bringing  the  total  duration  of 
light  up  to  over  10  hours,  the  practical  constancy  of  the 
light  being  maintained.  Tests  of  this  lamp  in  workings 
show  that  it  gives  a  sufficient  light  for  mining  purposes  for 
10  hours  or  longer,  while  the  cost  of  maintenance  is  stated 
to  be  about  6d.  per  week  per  lamp.  The  first  cost  of  the 
lamp  is  put  at  15s.,  while  its  weight  when  charged  fur  use 
does  not  exceed  5tb.  In  view  of  the  importance  in  collieries 
of  a  light  which  cannot  be  exposed  without  being  instantly 
extinguished,  it  is  to  be  hoped  that  the  lamp  under  notice, 
which  appears  to  meet  the  requirements  of  both  masters  and 
men,  will  find  a  speedy  and  wide  adoption." 
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PRACTICAL   INSTRUMEKTS   FOR   THE  MEASURE- 
MENT   OF    ELECTRICITY. 


BY  J.  T.  NlUUCrr  ANI>  J.   T.   KKKS.  ILBU 


tvni. 
(Contutuai  /rom  jMtgt  I83.J 
Rkwi'tasck,  omlinufil. 
0pte  Fvrnu  of  H'htihU'ue's  /Jrix/^e.— Some  «(  the 
(HriHHi  Gxauplea  of  tho  Post  Offme  form  nf  WticAtstonv'* 
Bridge  conitUt  only  of  tti«  vurinblo  known  n»n»uiicc  K,, 
and  the  two  ntliMt  Kj  anil  K„,  tugnthcr  with  binding-scr'^wH 
tor  conRMting  op  tbn  gnlvnnotnctor,  th«  battwjr,  their  con- 
tACt-nukeni  or  kopt,  and  the  unknown  reajaiaoce  It.  An 
exampte  of  this  cUsa  of  iDatrumoiit  in  Bbowo  in  Fig.  15, 
wliicli  illu«trate«  what  is  known  ai  the  Pust  OfRaa  niitnt 
•tone's  Bridge,  Old  Form.  Tbn  battery  circuit  in  idiown 
with  a  key  K.  for  Kveraing  tlin  diruction  ol  the  airruot, 
while  the  galvanoinutnr  Imk  »  Mimpla  contact- nudcn-  K,, 
With  the  ftxce[ition  of  tJic  roaistaoce  coils  tlieinselres, 
which  are  ■hotm  dotli^d  in  Fig.  lli,  this  forta  of  the  appa- 
ratUH  ban  no  underboard  or  concealed  conocctions  w)iat«rer. 


Tui,  !&— Port  Office  WttMlaUMo'a  tbidgo-OliI  Form 


MO  that  ibe  wbole  arrangement  will  be  readily  undersloml 
from  the  diagtan,  which  ahows  ili«  apijaratuii  coonected  u{> 
in  leadlnwn  for  making  a  measurenieiiL 

Hie  reMistance  ooiU,  the  cooatriHtion,  calibrattoii,  udjuHt 
meni,  etc.,  of  which  will  bo  treated  in  a  >ubM(|ucnt  artioie, 
tuually  connirt  <>f  longtlm  of  hirii-re»istanco  tnsntat4Nl  wire 
wowid  on  bobtMnM  or  (pools  whico  are  fixed  undomeath  tho 
haaaboanl,  the  ends  of  tbo  coils  being  connected  in  mioh  a 
way  to  the  brass  or  gttn-metal  jonetton-piecea  above,  that 
wh«D  the  plug  between  any  two  adjacent  junction -pieces  is 
remored  from  ita  aoatu^f,  the  drouit  then  include*)  the  coil 
directly  beneath.  Each  coil  is  earefolly  calibrated  w>  as  to 
hare  the  exact  reaiaianoe  indicated  on  Ibu  baMt)aanl 
Above.  The  wire,  whicfa  I*  tuually  of  Oonnan  nilver, 
inoid,  or  pUtinum-mlver  alloy  for  the  better  clasa  of 
lunents,  is  wonnd  dooUe  on  Ifao  bobbins  to  {Prevent 
Mlf'indniitive  aolton  in  a  (•oi\  when  a  current  ts  sent  throngh 
it.  The  liaselManl  o(  tbu  inHtrument,  on  which  the  jundi^Hi- 
piooee  are  Hxed.  ooosiats  of  a  iilub  of  Inaolating  material, 
uiially  vtilcuniie,  luul  tlw  Uiivrod  ]>lng>i  for  innerting 
between  the  junctionpiMCM  when  it  ia  dcnired  ta  cot  i«ut 
Um  raasianoos  bridging  the  g^t  l<«tween  IhMu,  are  uMudly 
of  the  MOW  uatal  as  the  jnnetioa'pioee*  thamMlvee.  and 


I  >bov« 

K 


nr  I  i<  '  <i<  I  iti.  vulcanile  inmUating  handlaa,  These 
I'l-ij^-  ,11'  .11  ."II. 'hilly  fitted  to  tboir  leatings  eo  is  to 
afford  a  large  »oilace  of  contact  which  will  ofier  Utlln  or  no 
reaittance  to  the  paseage  of  an  electric  current,  and  they  ar« 
mode  inturchaiig^blti  so  Ihat  any  plug  can  be  used  for  any 

8»^ 


Fict.  10.-Po*i  Office  Whosuiono'i  Bridge— Now  Form. 

Muii^  fornm  of  «lioi  l-circuiting  junrtioD-phigK  have  lieen 
fiom  tini<!  to  timo  tuggustod,  but  the  very-slight Iy-Ui>cr«d 
ri»ind  plug  (of  which  thoaa  used  in  the  iomtrumont  illoa- 
tnu-xl  in  Fig,  IC  are  examjtlee)  now  aUnost  univenally  used, 
lum  booD  found  to  give  the  b«st  results  owing  chiefly  to  its 
Nglf-cleaning  prO|>ertieB  and  the  axoetleiit  contact  obtained 
thraagfa  the  acrew-like  wedging  action  wbi:n  it  w  iircwwd 
and  turned  in  ita  socket. 

In  the  T^Mt  OfBoo  Wheatetonc'e  ltridgi.%  Now  Fono,  of 
which  a  coinniorcial  examplo  is  riiown  in  Fig.  16,  and  a 
(]iui< ram  mill  ic  ropresentAtion  (showing  all  the  ooanectiona 
iiiiidii  in  rKLdinees  for  measoriug  a  reeiatance)  tn  Fig.  17, 
tho  gnlranometer  and  lottery  keys  are  both  inoorporated  in 
the  instrument  itself,  an  well  us  the  rotion  R^  aitd  R,  and  the 
known  variable  re(ii«tancv  It,.  Itwiile*  tbo  addition  of  the 
keys  K,  and  K-j,  It  will  Iw  eettn  on  mniparing  Fig*.  15  and  17 
that  the  known  variable  resistaooo  R,  is  arranged  in  a  more 
conipkct  manner  in  the  new  form  of  the  inatrantent  than  in  the 
old.    The  undcrboard  connectiona  from  the  keys  are  ahown 


Fm.   l7-tNagram  of 


POal  Oftoe  Wboatotone'ii   bridge  — Kew 
Fona. 


dotted  in  Fig.  17,  the  dotted  lines  lepreieii ling  thick  pieeea 
of  copiicr  wire  which  ofTcr  pradiMlly  no  niaiatance  to  the 
iiamajin  nf  an  electric  cnnent  tlimugh  them.  The  balb>ry 
key  K,  is  oonoeded  to  M,  the  jntnt  where  tha  ratio  R, 
joins  the  known  variable  naiilanoe  R, :  and  tha  galvwHBMter 
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k«;  K,  is  nmilarly  connected  to  the  point  P  between  the 
two  ntioe  S^  and  IL,. 

In  both  of  the  examples  here  shown  the  coils  in  the 
variable  known  ragiBtance  R^  are  arranged  on  the  1,  2,  3, 
4  aystem,  and  the  two  ratios  R^  and  Rg  consist  of  three 
coils  of  10,  100,  and  1,000  ohma  each.  In  the  New  Form, 
Fig.  IT,  both  of  the  infinity  plugs  must  be  in  their  places 
while  a  measurement  is  being  made,  but  in  the  Old  Form, 
Fig.  15,  the  plug  between  tliel>indiiigf«crewH  Q  and  N  mnst 
be  removed,  so  as  to  throw  into  oiidtit  tbe  unknown  resist- 
ance R  whose  ends  are  coiuiected  upto  Q  and  N. 

In  the  example  of  Post  Office  Whiatstone's  Bridge,  New 
Form,  shown  in  Fig.  16,  tiie  instrnment  is  fitted  in  a  polished 
mahogany  case  provided  with  a  dust-proof  lid  which  renders 
it  very  compact  and  suitable  for  travelling. 

The  binding-screws  used  in  the  various  forma  of  Wheat- 
stone's  Bridge,  and  in  a  large  variety  of  other  electrical 
instruments,  usually  consist  of  a,  shoulder  and  projecting 
screw  on  which  are  fitted  a  pEur  of  faced-up  nuts  with  milled 
edges,  two  nuts  being  provided  to  facilitate  the  connecting 
up  of  two  or  more  separate  wires  to  the  same  binding-screw. 
Sometimes  additional  provision  for  making  connections  is 
aflforded  by  an  extta  nut  on  a  stud  projecting  at  right  angles 
from  the  side  of  the  binding-screw,  instead  of  putting  both 
the  nuts  on  the  same  spindle. 

To  render  these  iratruments  more  serviceable  and  con- 
venient when  used  for  throwing  resistances  into  circuits  or 
for  other  purposes,  it  is  usual  to  provide  them  with  more 
binding-screws  than  are  absolutely  necessary  for  ordinary 
measurements  on  the  Wheatstone's  Bridfc-e  i>rii(ciple.  If  in 
nsing  either  of  the  instruments  illustrated  in  Figs.  15-17, 
in  the  ordinary  way,  it  is  found  that  the  known  variable 
leaiatance  R,  is  too  small,  additional  resistance  may  be  thrown 
in  by  removing  the  infinity  plug  at  the  bottom  right-hand 
comer  in  Fig.  15,  or  at  the  top  left-hand  corner  in  Fig.  17, 
and  connecting  up  the  additional  resistance  to  the  screws 
at  the  side  of  the  gap.  Provision  for  throwing  in  additional 
resistance  when  necessary  is  similarly  allowed  for  in  the 
variotu  other  forms  of  these  instruments. 

(To  be  amtinued. } 


ELECTRIC  LIGHT  AND  POWER. 

BY  ABiaOR  P.  OCT,  ASSOC. MBM.  INST.  ELECTRICAL  ENIIIKEESS. 

(All  rights  reserved). 

I— EVOLUTION  OF  ELECTRICAL  ENGINEERING, 

Advantaojw  of  the  Electric  Liuht. 

A  pure  and  healthy  atmosphere  is  dependent  upon  the 
amount  of  oiyg»i  present,  and  the  following  arc  the  per- 
centages of  gases  which,  being  mechanically  mixed,  form  the 
atmosphere  : 

gSS.-:::::::::::::::  ??'■","'•)  ""*'• 

Total  100 

There  are,  in  addition,  very  small  quantities  of  carbonic  acid 
gas  (COj),  Jiydrogen,  ammonia,  and  organic  matter. 

All  substances  and  matter,  when  burning,  consume 
oxygen — that  is  to  say,  the  act  of  combustion  of  any  matter 
signifies  the  chemical  conibining  or  mixing  of  the  vapours  of 
the  burning  matter  with  the  oxygen  of  the  atmosphere.  Hence 
if  matter  be  burnt  in  a  closed  vessel  containing  atmospheric 
ur,  the  matter  would  continue  to  burn  until  it  had  abstracted 
all  the  oxygen  out  of  the  air,  and  when  that  stage  had  been 
arrived  a^  the  combustion  would  cease  through  lack  of 
oxygen  ;  the  volume  of  the  new  gas  thus  given  ofT  is  often 
poisonous,  according  to  the  nature  of  the  article  burnt.  The 
most  common  ways  of  obtaining  light  is  by  oil,  candles,  or  gas. 
Of  these  three,  candles  are  the  most  unhealthy  light,  because 
they  abstract  more  oxygen  from  the  air  than  the  other  fonus 
of  illumination ;  alt  three  vitiate  the  atmosphere  and  give  off 
poisonous  fumes,  the  carbon  which  they  contain  mixing  with 
the  oxygen  from  the  air,  and  so  producing  the  deadly 
carbonic  acid  gas.  known  to  chemists  as  carbon  dioxide,  or 
COf  The  operation  of  breathing  has  a  similar  effect  on  the 
atmoBpliBre — pore  air  is  inhaled  by  the  lungs,  but  impure 


air,  containing  carbonic  acid  gas,  is  exhaled.  It  is  this  that 
makes  a  room  close  or  stuf^  when  a  person  has  been  sitting 
in  it  any  length  of  time  with  doors  and  windows  closed. 
One  gas  jet  of  14  c,p.  consumes  about  20  cubic  feet  of  air 
[jer  hour.  A  man  with  good  respiration  will  consume  about 
four  cubic  feet  of  air.  From  this  it  will  be  seen  that  one 
gas  jet  vitiates  a  room  to  the  same  extent  as  four  persons 
would  do. 

The  following  table  shows  forcibly  the  weight  of  the 
preceding  remarks,  each  illuminant  giving  a  light  of  12 
standard  candles  for  one  hour  : 


Illuminant. 


r;,w,^  f-=t  ^f  Cubic  foet  of 
Cubic  feet  of,     ^i 

aircooeumed    p,^„^. 


Ercbric  light 

Common  gas 
ParafGn  oil... 
Wax  candlee 


None. 
I7i 

34 
42 


None. 

H 
H 


Cubic  feet  of!? 


He«t  evolved 


air  vibiatiod. 


iQlbe.ofwat'r 
raised  10°F. 


None 
348J 

484 
6321 


131 

278i 

382 

3S3 


Illumination  by  means  of  the  electric  light  keeps  the 
atmosphere  pure  and  cool.  Respecting  the  first  claim — 
namely,  that  of  purity — the  proof  is  made  self-evident  by 
simply  stating  that  the  light  is  enclosed  in  an  air-exhausted 
and  hermetically-closed  glass  bulb,  thus  absolutely  severing 
the  light  from  any  contact  with  the  atmosphere.  Under 
these  conditions  the  lamp  filament  cannot  burn,  through 
absence  of  oxygen  ;  hence  there  can  be  no  evolution  of  heat 
from  combustion.  Most  people  fancy  that  the  electric  light 
dues  not  give  out  heat ;  this  is  a  very  great  mistake,  since 
there  can  be  no  light  without  heat.  When  a  substance  bums, 
its  atoms  unite  with  the  oxygen  atoms  of  the  atmosphere, 
and  this  chemical  affinity  causes  such  a  great  evolution  of 
lieat  that  the  )mrticles  are  raised  to  a  state  of  incandescence, 
or  white  heat,  consequently  we  obtain  light. 

In  the  case  of  an  electric  incandescent  lamp,  the  small 
amount  of  heat  evolved  from  it  is  due  to  the  high  temperature 
of  the  lamp  filament,  and  on  account  of  the  vacuum  in  the 
lamp  there  is  no  conducting  medium  for  the  heat,  which 
is  thereby  much  diminished.  This  is  shown  by  taking  in 
the  hand  a  glow  lamp  that  has  been  burning  some  hours ; 
it  will  be  found  that  there  is  a  comfortable  degree  of  warmth 
without  burning  the  hand.  Compare  this  with  the  effect  of 
placing  the  hand  close  to  a  gas  jet  of  equal  candle-power, 
and  a  practical  example  is  found  at  once  of  the  relative 
heating  pro])erties  of  the  two  iltuminants. 

The  great  value  of  the  electric  light  and  the  boon  it 
confers  cannot  be  over-estimated,  particularly  when  it  is 
introduced  mto  manufactories,  mills,  shops,  etc,  where  the 
articles  about  are  of  a  highly  infiammable  nature,  and  the 
danger  of  fire  so  great  in  the  presence  of  naked  gas 
light.  The  act  of  lighting  by  electricity  can  be  done 
automatically  and  instantaneously  throughout  the  whole 
of  a  large  establishment ;  this  avoids  the  risks  and  dangers 
of  gas  lighting  by  hand,  as  well  as  time  and  labour,  and 
therefore  exiwnse  in  so  doing. 

The  best  proof  that  can  be  put  forward  as  to  the  great 
safety  in  the  use  of  the  electric  Ught,  is  that  the  insurance 
companies  look  upon  its  introduction  with  favour,  yet  it 
must  be  borne  in  mind  that  the  insurance  people  have  had 
to  draw  up  very  drastic  rules  in  order  to  protect  themselves 
and  the  public,  and  the  electrical  industry  should  be  greatly 
indebted  to  theni  on  this  score,  because  without  any  such 
compulsion  unscnipulous  firms  would  scamp  their  work, 
thus  throwing  discredit  upon  the  whole  industry.  These 
kind  of  people  never  hesitate  to  do  electrical  work  at  prices 
with  which  a  good  firm  putting  in  good  work  cannot  possibly 
compete.  Following  in  the  wake  of  this  type  of  contractors 
comes  a  long  train  of  nondescript  individuals,  who  take  unto 
themselves  the  title  of  electricians,  electrical  engineers,  or 
anything  elne  to  the  purpose  that  suits  their  fancy.  These 
enterprising  gentry  recruit  their  ranks  from  tinkers, 
plumbers,  ironmongers,  belihangers,  and  such  like,  and 
trade  upon  the  ignorance  of  the  public.  This  is  one  of 
the  attendant  evils  that  dog  the  progress  of  a  new  industry — 
a  veritable  "  old  man  of  the  mountain,"  and  the  same  thing 
occurs  in  the  development  of  every  industry.  Time  only 
can  cure  it.  In  conclusion,  it  may  be  said  that  Ihe  eledric 
light  is  the  safest  oj  all  illuwinants,  provided  that  the  work 
o/instaimmt  is  well  and  coiueietUiously  carried  oat. 


Qtfon)  ooaduili&g  tliem  maitrlu,  tbero  should  bo 
pmotod  oat  oiw  olber  adv&ota^  vhidi  tbu  elocUi« 
light  poweesM,  and  a  iiult«T  of  |Kkruuiouiil  iiit|iortaii«— 
namaly,  the  hinUth  and  penoual  iriuufvrl.  Wlio  b  tbero 
who  hm  not  (dt  tbe  exJtauiiling  and  iiijiu-iotu  effMU 
of  a  heat«d  and  oontoiiiIoatMl  attnoit|tli«r«  1  Tlic  riiHhig 
[ecling  in  a  thMti«,  or  any  other  jikca  nhoni  th«ru  i»  n 
DumbiBr  of  |)coplOi  U  partly  ihie  to  tliem,  bimI  partly  due  to 
th«  gw  tighta,  Tho  Bome  applies  to  workrooma  of  tvtry 
dMcriptiOQ.  Tliat  a  »ulistAQtml  iiupnn'eiuedt  U  vrroufcht 
hy  the  introduction  of  tbo  uluttriu  li^hl  there  b  do  jthadow 
of  ft  doubt.  In  tli«  (IvDonl  Po«t  Offics,  8t.  MnrtinVk 
Omad,  the  electric  liglit  nmU  XtOO  per  annum,  Wt  a 
hcolthitir  niinmphoro  is  jirncured,  and  tho  gr«at  benefit6 
and  comfort*  which  it  beetows  on  the  eraptojree*  is  aadi  tJiat 
it  has  diminisbed  tii«  hours  of  abwnce  two  boun  per  dny. 
In  addition  to  thi«,  the  Htaff  ore  able  to  work  betl«r  and 
quichBr,  due  to  the  abaencc  of  tho  Innsittulo  so  ofteo  felt 
in  heaUvl  atmoeiAaw.  Mr.  Prwev,  the  chief  clMtri^'iiiii, 
oonudcn  tho  incfooMd  onioBiit  of  work  obtained  from  the 
Bloff  very  nooHy  payB  for  tlie  coat  of  lighting. 

OiwT  Of  Ki-CTBiiirr  v.  (i>«T  or  Oaa 
A  great  doal  of  misleading  and  incorrect  mnttCT  boa  been 
publi^ed  oooeeniiug  the  relaUve  cost  of  gaa  and  eleu- 
tridty.  Bome  writers  have  made  electricity  two  to  thrf« 
dines  the  ooet  of  gu  ;  othtm,  again,  have  erred  in  tlm 
opposite  dirMtion,  and  tried  liord  to  nbow  oondunivdly  tlutt 
it  in  quite  on  cheap  as,  if  not  rhc4ii>cr  than,  gao.  1'bc 
author  u  of  opinion  that  neither  party  i«  correct.  Tbe 
cart  of  eleotrieity  deiiends  a  great  <leal  on  th«  circum- 
MoiMee  and  conditions  of  prodnction.  To  ebow  clearly 
what  ia  meant  by  this,  take  the  t*se  of  a  large  mill, 
owner,  who  bos,  «ay,  n  200-h.p.  steam  en^ne ;  from  thin, 
30  h.p.  eta  eo&ily  lie  re'<erve<l  for  dririn^  a  dynamo,  vfi-y 
Uttle  more  coal  will  be  burnt,  ncarccly  any  nttcjitton 
rpc|uirud,  tliv  only  outlay  nf  money  being  for  tho  dynuno 
and  fixing  up  of  lamjis — hvn  the  cost  of  the  light  will  he 
far  below  gas,  ]KM»{bly  not  much  mere  than  oiie-lialf.  Now, 
take  the  other  extreuioi,  buying  current  from  an  elci'trtc 
supply  company  in  Ixmduu  ;  the  general  diar^e  in  T|(l.  ))er 
unit,  and  ihU  works  not  to  nn  w|uivalent  owit  of  Gx.  id.  ixv 
1,000  eubic  feet  of  ^jax,  which  ix  more  Uian  dmible  the 
average  cost  of  gu  at  3m.  |<cr  1,000  cuUr  fpoi.  From  tliesn 
two  example*  tlie  rtador  will  at  nnce  pon-cive  liow  absurd  it 
in  to  make  a  sweeping  sdutiun  of  a  jirublem  which  admits  of 
two  such  diverse  interpretatious.  A  detailed  <<omparison 
Iwtwoea  gas  and  electricity  will  now  be  made — aauimint; 
the  electricity  in  Mupjtliod  frmi  a  oentral  electric  liglit 
station,  JuM  as  j^aii  in  Mippli«d  from  gas  works,  for  thif  ik 
the  way  the  general  puMic  will  obtain  their  el«clridty. 

faj  CourABiHON  wjtb  a  Orjow  Lxar. 
An  ordinary-sized  ^-a^  jot,  mcb  as  is  found  in  all  private 
houses,  tuay  be  judged  togireoutU  actual  caudt«-{iowor, 
wlieii  in  giwd  condition,  the  oonaumplioa  of  gas  being  taken 
at  the  rate  of  five  cubic  fe«t  per  hour,  the  gas  being  of 
good  quality  and  at  a  noruukl    ]>n>uun\      With  gaa  at  At. 

rr  1,000  cubic  fevt,  the  ooat  of  live  cubic  feet  would  be 
IH  penny,  so  tlutt  one  gos  jet  of  14  cj'.  bumint;  for  tlie 
•Moe  of  one  hour  would  cost  O'lK  [icnny,  or  tittk  to 
lliaa  ono-lifth  of  a  peony,  or  one  jt'noy  if  buniing  for  live 
hour*  ;  ami  for  1  cp.  tlie  cost  would  Im.-  OUH  j>enny  or  oim 
seventy  tioveDth(r'T)  of  a  |i*niiy,  orone  |>eony  il  iMirningfur  77 
houra — 1  c.p.  being  taken  oa  the  oUndard  m<euiur«  of  light  as 

flveo  out  Of  a  pure  Mpemac*ti  wax  oindlu  which  toosuncfl 
!0  gniM  of  wax  per  hour,  I'ataint:  un  now  to  etertricSty, 
OMiime  tliu  |>rKw  of  currvnt  ia  7  Id.  (ler  Ikanl  of  Traoo 
Mitil,  this  being  tbo  chaiya  matte  by  lh»  Motro|N>)itan 
Supply  OoBiliaoy  in  London,  aiwl  is  ii  (air  aTcrage  price. 
A  unit  Aigniftes  «  oerlain  sniotint  u(  oWtric*)  etier^y  (1,000 
watts)  acting  for  the  duratioi)  of  ouo  hour.  An  iiKaoduscent 
lamp  of  10  actual  isndtn-ijowor  nKinirw  !ti  watts  or  ^b 
watts  |>er  nwdlo  jMwcr ;  this  works  out  at  Qififi  jwiuy,  or 
I'g  penny,  \mr  hour  tor  I  cb.  Butldw  this  owt  therv  b 
the  oost  of  tbe  luii|>  itnolf  to  lie  coiMilorod.  An  ia- 
faodesoent  lamp  coats  3*.  ihl,  and  on  on  aroiago  has  a 
life  of  1,000  htmra,  at  tbo  end  of  which  time  thf  filament 
brtaki^  or  the  lamp  becmnos  so  biackunc<l  tliat  its  li^t- 
ai|iacity  is  wortbltas.  I'lMrvfote,  tliv  ciat  of  the  btitp  ooinm 
to  "OOSH  iMtnny,  or  ou«»-tiuve  huiidiod  and  h(ty-MV«ntli  of  a 


penny  (^  {^  penny)  per  liour  Of  oondls^wor.     Adding  th<ac 
two  costs  toK«ther  we  have : 

Coti  of  currant >      -02S0  paiuiy 

Ooet  of  lamp     -     "0028     „ 


llence 


Of 


(1  c  p.  per  hour  from  gas 
I ,      ctectrl«iiy 


k 


Total  -      (tSi&imay. 

-  "01 S   i>enBy. 

-  0278      .. 

fU    «         ..        ..      «"i«t  -  -18 

\lfi    „        „        „      glow  lamp      -   -44  „ 

Oos  being  reckoned  at  3&  per  1,000  coUc  (Mt,  and  eloo- 
tricity  at  i^d.  \>&t  1,000  walt-houts.  'it  [toauy  means  • 
trifle  nixU'r  one  lialfpeony,  «o  that  in  practice  it  b  usual  to 
take  the  tunning  coi4  of  a  IGcp.  glow  bmp  at  one  half 
|ienny  per  boor.  Simihuly,  t]ut  cost  of  on  8-c.p.  gluw  lainp 
it)  put  down  at  one  farthing.  Of  oourae  this  only  appUM 
when  the  cost  per  unit  ■•  7Jd.  H  tlu;  cost  be  Ittw  than 
7id.,  way  HA.,  which  is  what  tiuj  Kt  I'ancnw  Vestry  cAargo, 
tlion   tbe  cixtt  of   a   lOc.p.  glow  lamp  per  hour  would  M 

}  X  ^  -  J   penny  nearly.      \Vhcn  tbe  number  of  bmp> 

uned  and  the  hours  that  thuy  are  burning  an  a  flxeil 
number,  say  in  a  bosoees  Mtabltahmeat,  it  is  rery  easy 
10  arrive  at  the  total  eoA  of  the  li^L  Suppose  90  bnps 
of  16  c]i,  are  lit  at  dusk  every  day,  except  Sundays, 
until  H  p.m.,  upon  referring  to  tho  tattle  of  the  lighting 
Itouis  g^von  at  the  end  of  tho  book,  It  is  aeni  that  the 
number  u  742 ;  as  Sunday*  are  excluded,  onfr«eveath  of 
thU(^^'-l06)  must  be  dedu<:tad.  leaving  ;42-106-eM 
lumrs  of  lishlinft  »o  that  j  y  50  x  656  -  1,9W  penoe  • 
X66.  tm.,  uning  electricity  at  7|d.  per  uniL 

From  the  figures  given  above,  it  U  seen  that  oloctrkity 
in  the  form  of  glow  lampa  owta  more  than  <loal>le  gas,  since 
■02"8  is  more  than  twice  '013,  therefore  the  equivalent  coat 
of  gas  to  bring  tbe  price  up  to  that  of  eloclfkity  mnst  be— 

.3  Jiillings  X    Qilt^  .     , , 
-yTi — - — -  --  ( 6  pence  >'  M.  Id. 

The  table  Iwlow  b  ukon  from  a  (ttper  written  by  tbe 
author,  entitled  "Khali  (ia*  ITndtirtakingu  Supjily  Eleo- 
trieity 1 "  (see  TftuiMUtitHu  of  the  hKiir|K>nitnl  Una  lunlilute^ 
ISdO),  end  is  worked  out  tu  give  tho  ei(oiralent  co»t  of  gas 
(or  difrer«4il  prioeo  |«r  unit  of  electricity,  the  tiguna  faora 
Wing  corrocUd  onew: 

Psaoe. 
4      44    S     H    »     8t    7    YAf 
4Z48WHft4aB74    7t- 


I'cr  unit  ol  electricity    

t V  i  .001)  uuUe  feet  of  fas 


To  unit  of  elertrlclty    H    81  •    U     IV    10111 

}\r  {.OUOoubw  foetal  etm M  90  M  101  lUS  113  117 


lU  » 
1^  19 


I  given 


.ouo  oubw  foot  ol  gtm  M  90  M  10 

Tbe  above  l^res  relate  only  to  lighting  by  means  ol 
incaadeooont  or  glow  tiunjMi,  and  not  to  oiv  lampa.  It  will 
be  obeenred  that  bv  muhiplying  the  i^irico  j«r  unit  of  rfee- 
tricity  by  tbe  number  lOJ,  wc  obtain  ihr  correvpondliig 
w|uival«nt  coal  per  1,000  cubic  feet  of  gas.  F'oc  esaoi 
let  5id.  be  the  cost  i>f  a  unit,  then  5|  x  I0|  •  68, 
on  referring  to  the  taMe  it  will  be  seen  that  w  b 
the  c<|uivaleat  cost  of  gas. 

f<i)  CoHi-Ainoii  wrrit  am  Aru  LsMr. 
When  tbo  greatest  eeonony  b  required,  arc  lamp*  idionld 
bo  used  :  thb  kind  of  vhi-trtc  light  in  ]>articulariy  anitnble  for 
large  sjiaces,  such  as  buikling  ymrda,  warebouMs,  fie.  A 
l,VM  nominal  nndle  (lowor  are  lamp  takw  about  330  vaU^ 
or  one-third  of  n  unit,  and  may  be  Maid  to  give  out  ^lout 
IfO  actual  eandle-power  when  a  thin  ground  gUas-glebo  b 
tiMtl.  With  electricity  at  7  jd.  |>er  unit,  thb  works  out  la 
-OCiS  ]Kinny  |)er  candla-iiuvrer  |>er  hour.  Tliere  b  now  to  tat 
added  the  ooM  of  the  carlNw  eoasumed  iii  tbe  lani]*.  TUs  nay 
be  put  down  at  ]d.  per  hour,  tbanfora  thb  equak  -OUlli^ 
[wnay  \>er  candl»^po«ef  \m  hoar.  AddinK  hotli  together,  w« 
have— 

Coat  of  current  .    -     -OOSS    |«nay 

„     „nrbon  .  -     -00126 


Toiol -     -OOIIM    » 

Ilenoi  an  ore  bmp  giving  f  M  cp.  actual,  or  1,300  tM»ii 
ctaU  about  3iL  [Htr  hour. 

It  wss  found  that  tbe  eoM  of  );a«  ai  .to.  t>«r  1,000  en 
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feet  was  '013  penny  ]>er  eandle-iiower  )>dr  hour — hence  the 
oquirattiDt  oo«t  of  gstn  Ih 
SahiHiogs  x  -0069^ 


■013 
Pron  this 


=  lit'I  pence,  or  litUo  mora  tlwti  }».  6(1 


it  appears  thai  an  arc  lamp  of  4t$0  acttial 
er,  when  using  a  ibiu  grouiid-^aae  ^be,  only 
oorta  about  ouehalf  tlie  price  of  an  e<)iial  amounl  of  light 
from  gM.  Tliia  {*,  toking  gu  at  3s.  per  1,000  cubic  feet, 
and  «leotricity  at  7^d.  uiut,  and  with  then  «aine  prices  for 
gM  and  electricity,  it  was  shown  that  a  glow  laoi])  cost  mora 
than  double  that  for  an  equal  amount  of  light  from  gaE, 
h«u«e  the  arc  lamp  costs  lees  than  one-fourth  the  coat  of  a 
glow  lanii>  for  equal  candle-power.  In  the  case  of  the  glow 
lami>,  tbu  e<|uivalent  ctutt  for  gas  was  obtained  by  multiplying 
the  (iricii  [ler  unit  by  lOj,  and  iiinoe  the  arc  lamps  ROxta  lots 
than  one^uarter  of  the  glow  lamp,  therefore  multiplying  tli« 
price  per  unit  by  'i^  gives  the  equivalent  cost  for  gas  in  the 
caae  of  an  lamps. 

The  tabulation  below  shows  in  a  brief  form  the  respective 
coMa  per  oandlfrpower  per  hour  for  arc  lam|i,  glow  lamp, 
and  gas  jet ;  aho  the  coAt  of  tbnir  respective  full  candlo- 
powtf,  and  finally  the  ratio  of  thdr  cost,  taking  gas  us  a 
standard  at  100. 


Dlwmtnant. 


Arclsmuk 
Gkw      „ 
Rm  jes. 


CiM,  of  I  c^p.  |>or  hour.    fM  e.p.  pat  hoar. 


■00655  or  il,  penny. 
■027      or  ^ 
■013     or  ^ 


Ratio, 


for  (SOc.p'-Spenco  51 
.,  Iflc.p.  =  Jpcnny  207 
,.     14c.p.  =  i      „     I    100 


Take  aa  establiahment  lit  by  arc  lamps,  say  10  in  number, 
suit  mulling  the  Mme  hours  as  was  given  in  the  example 
with  glow  tamps,  that  is  6!tG,  excluding  Sundays.     At  3d. 

per  lamp  per  hour,  thb  =  ®*|i5jjLl?  =  £T9.    lOs.,   and 

is   the   cost  |ier  annum  for    illuminating  (lOwer  equal  to 
10  X  480  -  -l.tiOO  candlea,  or  about  3 1'J  ."jft.  goa  jeta. 

All  tfao  above  calonlations  have  heeo  based  on  the 
standard  siae  of  lamp,  or  that  sho  most  commonly  used — 
that  is,  16  actual  oandle-power  for  glow  lamps,  and  1,300 
nominal,  or  480  actual,  for  are  lamps  As  the  lamps,  both 
glow  and  arc,  increase  in  candle-power  or  siw,  no  the 
electrical  power  conMumed  by  them  becrimeii  iili|{btly  li^w 
in  pro|>ortiDn  to  the  oandle-fiowcr.  Hence,  thnir  cuxl  will 
become  sli);htly  luu  al.io,  but  ujtainiit  tliin  advantage  il 
miut  l>o  remomlwred  there  in  n  irrcatet  eonccntnttioTi  of 
li^ht,  whi<;h  is  a  dtndvantage.  This  mntt«r  will  be  Ain- 
cuiaed  fully  further  on. 

KiX>NOHI<-H  or  TIIR  ELKTHtii  Lliilir, 
So  far  nothing  hu  )>eeu  said  concerning  the  numerous 
mall  saTtDgs  that  electricity  effecta.  The  above  detnik-d 
eonparison  of  cost  nimply  rrfcr*  to  dimcC  ohargux.  I'pon 
examination,  we  shall  liml  tlint  tin;  direct  cliargea,  or  wliitt 
nay  be  termed  "  priutc  itati-ulittcil  out,"  will  be  con»id«mbly 
altered  in  value.  Take  into  account  the  great  waste  of  gas  that 
occurs  through  ligfatu  being  left  burning  unnecessarily.  How 
many  timen  a  day  are  gas  jets  left  full  on  upon  the  occupier 
leaving  a  room  for,  my,  10  minutest  It  is  too  much  trouUe 
to  tnrn  the  gns  out,  and  ptirliculnrty  to  relight  it ;  malcbee 
are  not  always  at  hand,  and  Kroj'inK  absut  in  the  dark  in 
ve«7  unploasant^-a  feat  more  often  than  not  attoiKlmi  wiih 
knocking  your  bead  or  shinH  against  articles  anything  but 
■ofL  Turning  ooi  tlie  gas  or  lowering  it  may  socui  to  effect 
a  very  trilling  saviuj{,  but  it  is  these  trillee  that  soon  add  up 
into  a  tupectable  total,  and  "  mauy  a  micklo  makes  a 
muckle."  Throe  time»  10  minutes  every  day  sigoiHes  close 
on  a  ooupleol  hundred  hours  jier  annum.     Xow  perform  this 

S ration  on  half-a-doiun  ga*  jets  nr  n\ovi  huu[)!i ;  it  reochca 
total  of  oeaily  1,100  jet  or  laint<  houn,  or  e<iuival«nt 
to  one  jet  or  lamp  bnmiDg  for  1,  lOU  hour*.  In  the  case  of 
gas  tills  ugniftes  not  far  otr  a  Mvoreign  wasted,  and  in  tho  case 
of  electricity  mora  than  a  couple  of  sovereigns  saved.  Where 
electricity  L«  employed  aa  a  lighting  medium  there  is  not  the 
(lightest  cxcuxc  for  suth  iK^i-dless  waite,  because  by  fijcing 
the  switch  clo6e  by  the  <mtiiin<!e  door  the  light  can  be 
tmiiiedi4tely  fiwib-hoil  on  before  entering  the  room  ;  similarly 
ihe  II]{bt  need  not  be  nwitchod  off  when  leaving  tho  room 
until  juBt  at  the  door.  Unly  tlioeo  who  have  oi|>erience<I  it 
Ao  appreciate  the  comfort  of  the  electric  light  in  a  bedroom, 


with  the  switch  fixed  close  to  the  bed  head,  and  randy  ti 
light  up  or  tarn  out  in  an  instant.  Anotlier  matter  of  con 
siderable  imiiortance  is  tlie  great  saving  that  electriclt; 
onHurea  with  regard  to  expendve  dMoratioos,  wlwtbe 
metal  work,  paint,  curtains,  and  dn^ivrim  d  delicate  fatu 
moulding,  statuary,  and  the  thousand  and  one  beautifn 
things  that  adorn  a  handsome  hall  or  room.  Such  place 
as  theatree,  hotels,  i>ublic  buildings  stc,  racognise  tbi) 
and  it  is  common  knowledge  that  some  of  the  hi^y-decorate> 
places  of  nmnsoment  save  a  very  heavy  sum  annually,  whici 
inevitably  must  have  been  siwnt  had  gaa  been  the  illununaol 
Whilst  speoJdng  about  amusement  plaoei^  hotels,  etc,  it  ma; 
readily  b«  iufet^  that  those  whicti  poasesa  the  cool  atmc 
sphere  due  to  electric  lighting  are  mora  likely  to^  and  in  fac 
do,  obtain  a  greater  shore  of  patronage  dian  ibt  others,  othe 
tilings  of  eoorae,  being  equal  Each  reader  can  now  plac 
his  own  figure  of  value  on  the  foregoing  economic  fmtnn: 
of  electricity,  and  this,  deducted  from  the  "  prime  calculato 
cost"  of  electricity,  will  give  a  fair  idea  of  the  "true  absolut 
cost "  of  the  electric  light  as  comjwrad  with  gaa. 

(To  be  amlinwd.) 


ON  THE  PHYSICS  OF  THE  VOLTAIC  ARC 

BY   PROP.   8ILVAHUS  TIIOHrSON,   V.It.S. 

The  author  said  if  one  measured  with  a  voltmeter  tb 
differance  al  potential  between  the  two  electrodes  of  th 
arc  you  6nd,  when  the  arc  is  steady,  tho  total  voltage  a 
observed  is  eomothing  over  40  volts,  and  it  is  known  ths 
part  of  this  vAries  with  the  length  of  the  arc  and  th 
current  sent  through  tho  sre,  and  that  part  is  prscticall 
independent  of  either  the  current  or  the  length.  Thero  i 
a  constant  part  and  another  part,  which  varies  near! 
directly  as  the  length  of  the  arc  when  the  current  is  ooi 
slant,  and  nearly  inversely  as  the  current  when  the  lengt 
o(  the  are  is  constant.     A  ueeful  iippruximnte  formula  fa 

the  stoody  arc  is  r=a  +  b  -.-,  where  a  and  b  arecotutanb 

I  the  length  of  the  arc,  and  i  the  current.  The  constant 
varies  between  30  and  39  volu  ;  whilst  when  t  is  given  i 
millimetres  and  i  in  amperes  tho  constant  l>  has  value 
between  8  and  18. 

Now,  this  constant  part  of  the  voltago,  which  is  indopec 
dent  of  the  strength  of  the  currcul  for  an  invariable  lengtl 
and  independent  of  the  teiiitth  of  the  arc  for  an  invariabl 
current,  isaometimes  called  the  apparent  back  E.M.F.  of  th 
arc.  The  arc  acta  as  though  it  were  the  seat  of  a  bac 
E.M,F.  I  am  not  saying  there  Is  actually  one,  only  that : 
acts  as  though  there  were.  It  is  |iossible  U>  account  for  tb 
thing  equally  well  by  sayin;;  that  there  is  noraewhero  in  th 
arc  a  resistance  which  proiiortion«  itticH  always  Jureraely  t 
the  current.  Now,  how  can  any  rcsistunce  proi>orttun  ilse 
10  to  the  current  ?  It  can  only  do  so  in  tho  following  waj 
If  there  is  at  any  one  surface  of  tho  arc  aaomothiiigoriuivj 
lent  to  a  transition  resistance,  then  if  that  varies  inversel 
with  the  urea  over  which  it  lakes  place,  and  if  the  area  ov< 
which  it  lakes  place  is  pru[>uriioual  to  the  current,  then  yo 
might  have  somothlne  of  the  kind  to  explain  this.  Son 
years  ago  I  cxiiloroJ  the  question  of  the  seal  of  this  SUj 
posed  buck  ii.M.I''..  and  eaiAblished,  by  means  of  tb 
meaeiuemeiiU  made  with  a  third  movable  electrode,  that  ill 
seat  of  this  E.M.F.  wns  at  the  crater.  This  was  when  takio 
the  ordinary  merhod  of  jiroducing  thoarc  between  two  carbo 
'jleclrodis,  an  upjior  and  u  lower.  I  explored  where  tk 
^reat  drot>  of  poteutisl,  3S  to  39  volts,  occurred.  I  foun 
ihat  the  dru|i  of  |)ute»lial  along  the  arc  only  amounted  t 
a  few  voile,  and  where  the  great  drop  took  place  wot  f 
the  surface  of  the  {>otitive  electrode  or  crater.  This  : 
where  most  of  the  work  of  the  arc  is  done.  That  bein 
settled  as  to  position,  the  next  tjueslion  was,  what  was  th 
physical  |>roces8  going  on  there  which  would  require  sue 
absorption  of  energy  which  made  this  great  (all  of  voitagi 
Mil  I  could  only  account  for  it  st  the  time  by  snpposin 
that  the  volatilisation  of  the  carbon  required  it.  1  was  Ic 
to  this  by  various  reasons,  one  being  Captain  Abney's  ili 
covery  that  the  surface  of  thu  cr.ilcr  is  always  of  an  eqm 


'  i'spcr  mail  before  tlie  Britinli  A>>>-aoiatiori  at  Rdhiltuii{h. 
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iubenilty ;  tlu)  brilliiuicy  r»r  thu  uino  <|unHtv 


of  carbon 
[Mr  squaro  ccniimctn  wim  alwaya  the  tamo.  1  was  led  by 
that  to  tliink  it  mti«t  be  simply  a<)aettion  of  voUtiliBatioD. 
Qnite  recently,  however,  Mr.  Crooku  has  made  the 
obMfvation  that  the  flaminc  diicbarfEe*  {iroduced  by  alUir- 
natinf!  electric  cumnu  at  very  high  nt«>  of  alternation 
and  very  bi^h  volUgo.  are  really  Midothsrmie  flaoios  ol 
nitrogen  bihI  oxygen ;  fn  other  word«,  tboeo  flaming  dis- 
charges are  Rimply  Hamn  which,  instead  of  giving  out 
beat,  absorb  heat.  Xow,  in  the  voltaic  arc,  aa  produced  in 
air,  Bomotbinf;  of  this  kind  may  occur.  There  must  be  a 
temiwratiire  hi^h  enough  (o  briitg  about  for  the  time  being 
the  combination  of  niUo>:eii  and  oiygeti.  We  know  from 
Frof.  DewoT  that  Kucb  Ci>mbinatJonK  are  going  on,  Tbo 
quoatiofi  conieqneDtly  occurred  to  mo  whotber  this  had 
anything  to  do  with  the  voUnge  of  the  arc ;  and  within  the 
Uet  month  I  have  made  a  number  of  ezperimeiiu  to  put 
this  particular  point  to  the  test.  A  number  of  experimenta 
were  made  in  my  laboratory  to  t«tt  whether  the  poattble 
combustion  of  nitrogen  and  oxygen  tO):ether  had  anything 
to  do  with  ibe  KM.F.'e  there  ob»f  rvwi.     W'«  did  tbi«  by 


na.  1.— UkIHi  Uiad  I'ctM.—BMk  Vl«v. 


KUTOundtDg  Ibe  an  by  a  glaM  tube,  into  whici 
intntduce  a  number  ot  gaiMi  ny  oxygen,  nitrogen,  car- 
l^aio  dioxide,  hydrogen,  and  oo  fortb.  Uninc;  always tbort 
^K  and  waiting  until  tfae  current  was  oitjiuted  to  10 
Bperei  aod  the  arc  adjusted  to  the  exact  longlb,  we  (otmd 
H  flOM  not  really  molie  one  volt  dilTetenco.  The  back 
E.M.F.,  or  whatever  it  is,  is  indepeiKient  of  the  surrounding 
Ktmoiplicro. 

Incidentally  we  have  observed  several  effecta^namely, 
tbat  when  chlorine  and  carbonic  oxide  are  used  as  the 
■tauwphere  in  which  to  produce  the  arc,  the  crikter  takes  a 
, quite  dlfferenl  form  from  that  of  the  n*iu1  arc.  The 
ttrbon  is  flaUwed  over  the  end  instead  of  hollowed,  and 
Um  nsgatjve  csrbon  is  alio  a  very  obtuse  cone.  Alto  when 
the  arc  ia  made  with  hydrocarbon  or  coal  gas  arouiid 
it  tbo  craler  is  formed,  but  tli«  edge*  do  not  burn  away 
u  ibey  do  whan  the  art  is  msde  in  air.  Cons«<)Ueiitly, 
tbere  Is  a  rvgutar  sooty  deposit  oil  roam),  and  the  arc  is 
iomed  up  insi<lD  a  sort  of  cage.  Whi  n  the  arc  ia  miulo  in 
oxygen  both  the  carbons  burn  away  very  (att.  Instead  of 
Ibeir  onlinaty  conaunptJon  tfacro  is  an  extnonlinary  con- 


t 


sumi)tiori,  which  burns  them  down  couically  a  long  way. 
We  Iiuve  also  observed  in  bringing  ihoM  gases  to  tbo  out- 
Kido  c)f  tlie  arc  it  is  necceaary  Uial  they  be  introdneed 
);ontly,  without  violent  draughts,  because  with  even  » 
gontlo  current  of  gas  the  voltage  ix  altered.  By  blowing 
on  an  ordinary  arc  in  air  the  voltage  has  been  made  to  rise 
to  as  much  as  7fi  volte. 

The  experiments  were  oondaeted  by  Hr.  Eostoeo 
Thomas,  one  of  the  demonstrators,  and  by  Mr.  Portbeim, 
one  of  my  students,  to  both  of  whom  my  thanks  are  given. 
There  still  remains  much  to  do  in  measuring  with  exacti- 
tude the  amnll  variations  which  may  lie  duo  to  endutbermio 
sctione. 


PORTABLE  ACCUMULATORS  FOR  STAGE  EFFECTS. 


In  thu  early  turi  of  thia  year  we  had  oocstion  to  notice 
in  tbuiie  (lagts  some  novel  elootncal  eflecte  as  shown  in  the 


tm.  c— Bhc«lk  BmS  tkwo.— mat  Vlvn. 

Crystal  Palace  |ia»tomime, "  The  Forty  Tbieres."  Recently 
we  have  biul  an  omiortuuity  ol  seeing  a  further  develop- 
ment in  this  direction  in  tfae  Urystal  Palace  ballet^  "  LlUM 
Red  Ridiog  Hood." 

It  ia  well  known  that  Mr.  Oscar  Barrett,  tfae  able  and 
energetic  manitgcr  of  the  Crystal  Palaoe  Theatre,  is  one  of 
the  iHoneen  of  electric  lighting  (or  stage  parposes.  Owing 
to  the  Dronouneed  suceeas  achieved  by  tfae  Litbanodc  Com- 
iwny'soatteriea  at  Christmaa,  Mr.  Barrett  was  epcouraf^ 
to  still  fiulher  extend  their  use  in  hi*  summer  production. 
As  a  result,  a  aeries  o(  charming  and  beautiful  efTeets  have 
been  produced. 

A  numbor  ol  ladies  in  this  excMdiosly  pretty  lialtei  have 
been  supplied  with  small  litfaanode  occnmuUtoni  and 
lamps.  As  shown  in  Fig.  1,  tbo  batteries  are  droppeil  into 
a  small  satchel  which  is  securely  fixed  to  the  dress.  Two 
silk-coveteil  flexible  wires  serve  to  carry  the  current  up  to 
a  sinall  four-voli  lump,  which  it  held  by  spring  terminals. 
The  battery  used  ii  small  and  compact,  aitd  weisbs  about  a 
pound.  The  incaitdcacent  lamp  la  fixed  in  the  oentre  of  a 
brighl  mcul  star  «itb  rodlauiig  arms,  as  rcpreaonted  In 


1^2.  ForlMd  temioals  fixed  on  ths  ends  of  tbo  con- 
nwting  wires  servo  lo  complete  (be  circuit  Lietvrucn  luioi> 
and  battcT}-,  and  Ui«Be  afford  a  muthoi)  uf  iiiaunuincousl}' 
ihrowing  the  lump  in  or  out  of  ;ictioii.  The  small  glow 
Uni|i  rciiuircfl  from  OS  to  OS  Ampuron  and  four  volla  to 
fully  li^bc  it.  Kath  cull  liu  n  ciipacity  of  1-5  itm|>ore-hour^, 
a  capacity  quite  oiitjiide  the  maximum  requiiement!!  of  the 
pernriBance.  The  haitory  consbt  of  two  celU,  which  are 
mounted  id  a  thin  metallic  coDtainin^  coae. 

A  special  fenluro  in  tlieee  batterieii  in  the  prvomiion 
taken  to  prevent  anj-  poRsibilily  of  Icakiigc  of  th«  elec- 
trolyte, the  escape  of  which  hiis  Hiifortimatoty  been  the 
rl  drawback  to  the  employment  of  all  forms  of  Wileries 
personal  or  stage  dttcontion  ;  and,  as  a  cooseqitence, 
althoagli  39  of  theae  baitcrioi  have  been  used  at  each  of  the 
100  p«rformaticeH  t(ivtn,  no  accident  or  damage  of  any  kind 
BtistOf;  from  this  oaiue  has  occurred. 

Viewed  from  the  front,  the  effect  of  the  oleotric  lamp*  i» 
most  charming.  E.ich  little  lump  appuunt  to  emit  rays 
tuuch  in  tbo  s*me  way  aa  u  veritable  Star,  and  the  light 
rufleclod  from  the  brijjht  metal  bockgrotuid  darU  about  in 
every  direction.     It  seems  almost  incredible  that  such  a 


figure  as  soon  as  the  carreot  is  switched  on.    This  amuij; 
meiit  is  shown  in  Kif;-  3. 

In  the  hut  scene,  which  piece  of  apparatus  is  push« 
bodily  on  Co  the  stage,  a  flowing  fire  U  represente' 
Under  onlinary  cunditiunit  the  fire  would  be  produced  b 
gaii  jelK,  which  are  exceedingly  unsafe  and  not  alto({eth( 
iiuilable.  Here  aKain,  however,  electricity  ii  called  in,  an 
a  (cw  small  glow  lamp*  worked  from  a  b«l lory,  which 
Hxod  to  the  scenery  and  goes  on  with  it,  gives  the  desirt 
result. 

From  lime  to  time  dmring  the  summer  months  dramat 
perfonoances  are  Riven  at  the  Crystal  Palace.  On  t) 
ocoasion  of  the  visit  of  "  Niobe  "  from  the  Strand  Thealr 
the  manai^ement  were  aomewhst  at  a  loss  bo  produce  lb 
electrical  tpuTking  which  in  supposed  to  bring  Niobe  < 
life. 

This  difficulty,  we  are  told,  was  soon  overcome  by  uiiliaii 
some  of  tbo  small  litbanodo  colls  to  produce  a  llunbine  ar 
which  piece  of  apparatus  was  fixed  at  the  bate  ol  tl 
Geure,  Again,  a  similar  efi'ect  was  produced  on  the  visit 
Mr.  Arthur  Itoberts  with  his  " Two  Lovely  BlackEyi 
Susan  "  company.      In   ihia  case  an  electric  lamp   wi 


rid,  a— KlHtrlud  Krrwit  in  UoUo*  I'na. 


brilliant  cSect  can  be  produced  from  so  minute  a  source  of 
light,  A  casual  onlooker  would  be  incliaed  to  judge  the 
lampe  as  being  from  3  c.p.  to  1  c.p.,  but  this  enhanced 
effect  is  doubtless  due  to  the  contrast  between  the  electric 
light)  which  is  nearly  white,  and  the  yellow  ^  light  which 
foma  tb«  baclcground. 

In  addition  to  the  light  shown  in  Fiss.  1  and  3,  other 
novel  eloctric  offoots  have  buon  introduced.  In  one  of  the 
teonM  tbo  iodispennble  "  good  fairy "  is  supposed  to 
dweeod  from  the  clouds  to  earth,  and  being  somewhat 
electrical  she  naturally  makes  for  the  nearest  and  most 
prominent  point,  which  in  this  case  happens  to  be  a  hollow 
tree.  In  this  piece  of  stage  property  the  lady  is  supposed 
t» secrete  herself,  andsheultimatcly  eraorijus  jiulinlime  to 
fnistrmte  tlie  designs  of  the  wicked  fairy.  How  to  produce  u. 
halo  around  the  fairj'-likc  ft>rm  while  enclosed  within  the  tree 
was  a  problem  which  could  not  readily  bo  solved  by  the 
employment  ol  the  ordinary  illumiiunts;  but  Mr.  Barrett 
•MOM  to  bavo  successfully  overcome  this  difliculty  by 
introdadng  the  electric  light.  To  this  end  a  number  of 
small  incandescent  Um[>s  are  llxed  within  the  tree,  and 
thoo  being  booked  by  rellectors  cast  their  light  upon  the 


ng| 
arm 


placed  in  the  lighthouso,  and  was  made  to  appear 
vanish  at  the  will  of  Mr.  Boborts,  much  lo  the  amueeme 
of  the  audience. 

Doubtless  theaiicceas  of  the  lighting  we  have  justdescribi 
is  due  to  the  fact  that  the  whole  arrangement  was  [dac 
in  the  bands  of  the  I.ithauode  and  General  Electric  Coi 
puny,  thuy  on  their  part  undertaking  the  recharging  f 
maintenance  st  a  stated  charge  |>er  lamp  per  week. 

Wc  have  probably  said  enough  to  show  the  enor 
possibilities  for  both  fixed  and  portible  electric  lig 
when  used  for  stage  lighting.  It  certainly  does  sec 
somewhat  strange  that  hitherto  so  very  little  should  ha 
been  done  in  this  direction,  A  light  so  safe  and  eaei 
managed,  and  capable  of  so  many  applications,  must  sun 
BUperse'le  all  oibera  at  no  very  diitaot  period.  Wo  a 
pleased  to  see  theatrical  managers  cooperating  with  eli 
trical  engineers  in  the  way  that  Mr.  Barrett  and  the  Ijilh 
node  Company  seem  to  have  done.  We  believe  that  I 
affording  each  other  assistance  to  their  mutual  benefit  mai 
beautiful,  safe,  atid  original  lighting  effects  could  bo  pi 
duced  on  the  stage  which  would  come  as  a  great  ai 
pleasant  surprise  to  many  of  us. 
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TO    CORBRIPOKDBNTB. 

AU  Hifhts  lltMTVtti.  Sterttarw  cut  Mana^t  of  6'on^ntM 
mt  VMiitd  to  fvruith  notke  of  Mfftin^s,  /mim  of  ifm 
Slutra.  IiutaUaliinu,  CoiUraeU,  aW  unjr  m/m-matiM 
enuiudeii  k%&  ^tdrkal  Ettfineniay  wiufM  may  bt 
tnUruhn^  to  tmr  readrrs.  Immtim  art  in/onntd  Ihai 
any  iicciMnl  of  thtir  tnwtUiom  taimiUed  U>  w  viU 
Ttceitt  mr  ktU  eetutdar^ton. 

Mtt  MmauifMaitom  uUenital  /or  the  Etitlvr  t/uuid  bt  addrtutd 
a  II.  W.  BtutiK.  139-1^,  HaiubuTS  (JWrf,  FJMt  Street, 
Lmdim,  Ji.V.  Animftmnu  mmmunmUtant  wiii  not  br 
vMceU. 


^H  TO    IDVERTIBKRS. 

r75iw(u«mna*  s/umUI  hf  -uidrfated  to  thr  I'Mukrr.  tSS-HO, 
[  Uliubvty  Court,  Fl«i  Strut,  K.C,  ami  iltmUd  rracA  Kim 

I         not  Liter  Hun  mon  «f  Tki^$daf.     Sp«oiiU  T«rmB  /or 
I         a  $ma  can  bt  itmnftd  m  tpjiJvattoit. 

8ITUATI0NB   VAOAMT"  And   "WANT    PLACRB"   Ad«crtUe- 
iiicou  will  be  ohkTgcdU  THREE  WORDS  for  ONE  PKNNY 
I         with  B  MINIHUH  ehftFfc  ftf  SIXFENCB. 

^V  TO    SUBSCRlBSttB. 

'Thk  EutimucAL  EkqInkkk"  ean  br  had,  by  Order,  /tom 
any  Neutageitl  in  Tmm  or  Cevntry,  mid  at  tJu  mnout 
HaUtMy  Statimu;  or  it  mm,  i/  prtfmed,  be  Mfyi/W 
dirtd  Jrom  Vte  Ofic«,  «n  Ott  feUcmitg  farm*  .■ — 

1  Bi«nUu  1  eionthi  It  nMtk 

VnlMd  KiiqtdoM 3>.    9d.      ...    4*.    6d.      ...     lit.    Od. 

Other  PU«M ««.  lOd.      ...    fl».  lU.      ..      19*.  lOd. 

(Peet  PTM    Pejratle  ia  Adrwee.! 

Cheqmt.  foit  Ofit*  atid  Poilal  (Mm  /or  Smbter^hoM 
tnd  AdwrtimMitU  Aoidd  bt  made  pa^/Mt  to 
C  II.  W.  BIOG8.  tS9-W,  Salid>ur9  Court,  FUd 
street,  hoadM,  and  bt  erveeed  "  Umim  Bank." 


BOUND   VOLUMBI. 

VaU.  I.  I«  VIII.  imii-d—,  mne  mtmi,  */  "Tuk  RtBCtMCAl 
Kxuimikm"  an  motu  nnif,  *itd  eim  he  had  btmiul  <b  Um*  oMA, 
giU  t^lfe4,  prtw  St.  td.  8mbeDri*ert  ea»  inam  Iknr  omw  toftia 
itmd  for  tt.  M.,  or  eoetr*  far  Smdimf  emt  he  ablmmed,  frioett. 


LOOKING    FORWARD. 
It  was  Tennyson  who  sang  in  "LocKsIey  Hall" — 

"  niien  I  dipt  into  the  hiiiir«  tar  ■■  humiui  eye  could  eeoi 
Saw  the  vUioa  of  the  world  niiil  nil  Ihn  wonder  tlutt  would  b«." 

and  deaceuding  from  song  to  story,  it  was  tbo  al>le 
engineer  to  the  Kensington  Voatry  wbo,  at  the 
meeting  of  Municipal  Engineere,  as  a  section  of  the 
Sauitttrj'  Institute,  jocularly  remarked  to  bis  fellow- 
memberH  that  Kensington  was  looking  forward  to 
inaugurate  tbc  time  when  dust-bins  would  Ife 
emptiad  by  electrical  means.  You  press  a  button 
and  electricity  will  do  the  rest,  was  bis  refrain.  That 
good  time  coming  is  btill  "  the  vision  of  the  world,"  but 
the  idea  is  not  sofar-fotcbedas  some  of  those  present 
seemed  to  think  it  to  be.  Mr.  Weaver  alluded  to 
the  'busvs  and  parcels  -  carts  that  are  driven  by 
means  of  a  secondary  battery,  one!  seemed  to  think 
that  secondary-  lotteries  might  possibly  take  tbo 
place  of  horses  iu  du8t*carts.  We  have  no  gntat 
faith  in  progress  in  that  direction,  but  if  the  mind 
of  the  electrical  engineer  is  allowed  foil  play  it  t« 
easy  to  sec  how  groat  a  share  electricity  may  play 
in  many  necessary  municipal  operations.  Assuum 
that  electric  lighting  becomes  general.  There 
will  then  at  every  bouse  or  ovory  lamppost  be 
terminals  that  are  within  easy  reach  for  what- 
ever  service  may  he  required.  For  the  moment 
restrict  the  outlook  to  dust-carts  and  drain  f^ullies. 
There  is  little  difficulty  in  designing  a  cart 
to  be  driven  by  a  motor,  the  motor  also  being  able 
to  be  nsed  for  other  purposes,  such  as  winding  a 
drum  coiiiii.-ctc<1  to  a  pulley.  Imagine,  then,  the 
houBehold  refuse  coUoctod  iu  a  pattern  receptacle, 
and  placed  in  certain  well-delined  positions  ready 
for  the  collector.  The  collecting  cart  could  be  drivea . 
by  a  motor  obtaining  current  from  street  lamp 
terminals  or  other  terminals  suitably  placed. 
When  it  was  necessary  to  lift  the  refuse  the 
cart  would  be  standing  still,  and  the  pulley  coald 
be  attached  to  the  motor,  the  refuse  tilted  as  high  as| 
required  and  tipped  iuto  the  cart.  The  pnlley  woul4 
be  switched  off  and  the  cart  be  switched  on,  and  to ' 
on  through  tlic  whole  round.  If  an  electric  traoi 
line  existed,  the  work  woald  be  still  further  Bimpli> 
fled,  especially  where  overhead  wires  could  be  lole-' 
rated.  Admit  that  the  idea  ia  merely  a  stretch  of 
the  imagination,  at  the  same  time  it  must  be 
admitted  that  it  is  perfectly  feasible,  and  that 
the  simplification  of  details  would  make  it  com- 
mercially practicable.  A  reel  with  a  hundred 
yards  or  so  of  flexible  armoured  wire,  with  plugs  to 
make  contacU  at  the  lamppost  or  other  tonniiMlfl,  i 
and  nith  the  motor  brushes,  would  be  do  very  i 
weighty  apparatus,  and  would  run  the  cart  &tHn< 
lamppost  to  lamppost,'  even  when  more  than  tba 
average  disunce  apart.  As  for  the  street  guUiea,  i 
it  ts  advisable  not  to  let  the  solid  dotrittks  from' 
the  Btroatt  get  into  the  drains,  and  so  traps  ore 
aeed  to  coutaio  the  solids,  while  the  water 
itoelf  mns  over  into  the  drain.  Mr.  Betwott, 
the  engineer  to  the  Sonthampton  Corporatioo,  hsa 
duvitMMl  gully  trapfl  to  be  raised  by  hydcMilia' 
preasoro,  or  by  coropreseed  air.  We  have  seen  the 
arrangement  and  know  how  admirably  it  oan  be 
made  to  work  and  what  a  great  saving  is  eflnc4>J  \ 
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thereby,  bat  it  seemed  to  as  tbat  the  pioperly- 
designed  cart  with  its  motor  and  pulley  could  lift 
the  trap  jost  aB  well  as  the  water  or  the  compressed 
air,  and  with  electricity  generally  in  use  would 
probably  be  a  much  less  costly  process  than  either 
the  hydraulic  or  compressed  air.  Thus,  while  we 
agree  with  Mr.  Weaver  that  there  is  nothing 
outrageous  in  his  idea — even  though  he  might 
not  have  put  forward  tbat  idea  eerioasty,  but 
rather  as  a  means  of  turning  the  laugh  against 
the  advocates  of  the  inexhaustible  mine  of 
steam  development  to  be  got  from  destructor  work— 
we  do  not  go  with  him  in  the  use  of  secondary 
batteries,  but  prefer  to  "dip  into  the  future  "and 
foresee  the  development  of  the  motor.  AVe  take  it 
tbat,  though  speaking  jocularly,  Mr.  Weaver  had 
serious  thoughts  behind,  for  the  remarks  arose 
during  the  discussion  on  a  paper  by  Mr.  Jones,  of 
Ealing,  upon  refuse  destructors.  The  reader  of  the 
paper,  and  the  various  speakers,  seemed  to  tliink 
that  properly-constnicted  destructors  in  most  districts 
would  enable  the  authorities  to  obtain  sufficient 
heat  to  generate  a  considerable  quantity  of  steam, 
and  that  this  steam  might  be  used  in  a  variety  of 
ways — among  others,  to  drive  engines  and  dynamos. 
Indeed,  in  various  towns  electric  light  is  even  now 
so  obtained,  as  at  Southampton,  where  Mr.  Bennett 
has  a  considerable  installation.  Further,  if,  as  Mr. 
Mawbey,  of  Leicester,  says,  a  greater  quantity 
of  heat  can  be  obtained  by  the  use  of  movable  bars 
and  other  modifications,  this  excess  of  heat  may 
lead  to  more  steam  being  available,  till  Prof.  G. 
Forbes's  anticipation  is  realised,  and  the  refuse  of  a 
household  is  found  sufficient  to  generate  the  artificial 
light  it  requires. 


THE  SEARCB-UGHT  AND  NIGHT  FIGHTING. 

When  the  arc  lamp  and  the  dynamo  became 
practical,  a  modification  of  the  former  was  soon 
introduced  as  a  search-light  for  naval  purposes. 
Now  all  ships  of  war  and  most  of  the  large  vessels 
of  commerce  are  fitted  both  with  search-lights  and 
with  electric  light  generally.  The  field  telegraph  is 
an  important  auxi'iary  in  all  land  operations,  and 
now  experiments  are  being  inaugurated  to  obtain 
information  as  to  the  value  of  movable  search- 
lights for  night  attack,  for  the  use  of  fixed  searcb- 
bghtB  is  not  so  new.  The  successful  use  of 
movable  search-lights  for  military  purposes  is  no 
easy  task,  but  no  doubt  iu  many  instances  will 
amply  repay  all  trouble.  It  has  been  left  for 
Lieut.-Colonel  Tully,  4tb  V.B.  East  Surrey  Regi- 
ment, in  conjnnctioD  with  Captain  Bonald  Scott, 
4th  Middlesex  Bifies,  to  attempt  experiments  in 
night  attack  and  defence  aided  by  search-lights. 
Captain  Bonald  Scott,  whose  experience  with  search- 
hghts  is  very  extensive,  supplied  the  electrical  equip- 
ment, using  accumulators  to  work  the  search-lights 
rather  than  a  dynamo.  This  seems  the  correct  plan, 
because  the  object  is  to  remain  hidden  whilst  the 
enemy  is  exposed.  A  dynamo  means  a  portable  engine, 
bat  ^e  accomulators  mean  nothing  more  than 
waggons  and  horses.  It  is  impossible  for  us  to  enter 
into  the  details  of  the  sham  fight  which  was  carried 


out  on  Wimbledon  Common,  bat  it  is  absolutely  cer- 
tain that  valuable  experience  in  the  use  of  the  search- 
light was  gained.  At  first,  instead  of  showing  the 
enemy  and  hiding  tbemselveB,  the  use  of  the  light 
produced  the  contrary  effect,  but  Captain  Scott, 
grasping  the  situation,  took  the  management 
of  the  light  into  his  own  hands,  and  thence- 
forth obtained  the  effect  desired,  with  the  result 
thus  described  in  the  Daily  Graphic :  "  When 
the  foe  did  appear,  therefore,  they  were  ready 
to  meet  him  with  effective  volleys,  which  seemed 
to  leap  out  suddenly  from  the  wall  of  night ; 
and  directly  the  attacking  skirmishers  halted,  the 
search-light  began  to  play  a  dazzling  ripple  along 
their  line  from  end  to  end,  now  dashing  in  one 
man's  eyes  and  then  in  another's,  so  tbat  not  only 
were  they  seen  clearly  from  our  side,  but  their  aim 
must  have  been  baffled  completely.  When  they 
began  to  advance  again  the  light  was  dashed  in 
their  eyes  again,  so  tbat  had  there  been  irregularities 
of  ground  marching  without  mishaps  would  have 
been  impossible."  We  have  no  doubt  this  Buccessfa) 
experiment  will  lead  to  a  more  extended  series,  so 
tbat  the  correct  use  and  true  value  of  such  a 
movable  light  for  night  operations  may  be  determined. 


CORRESPONDENCE. 

"  One  nun'i  word  ki  Do  mfto'i  irord, 
Juti»  Deed*  thHt  boU)  b«  h«ud/' 


HISTOEV  OF  LIGHT  AND  POWER 

Sir, — I  feel  sure  your  numerous  readers  cannot  fail  to  read 
with  pleuure  any  historical  work  or  commenta  which  may 
bring  to  light  the  evolution  of  electrical  engineering  and 
the  historical  work  of  iincient  electricians,  but  as  all  such 
works  to  be  of  real  value  to  future  generations  should  be 
based  upon  solid  and  indisputable  facts  relating  to  the 
matters  in  question,  under  these  circumstances  I  feel  sure  Mr. 
Arthur  F.  Gluy  will  forgive  me  calling  attention  to  one  or 
two  errors  which  have  crept  into  his  articles.  First,  Mr.  Guy 
fixes  the  adventual  year  of  the  evolution  of  electric  lighting  as 
1810.  Now,  I  think  I  am  right  in  su^esting  that  this 
should  be  fixed  as  the  year  1809  instead  of  1810,  especially 
as  the  first  practical  experiments  relating  to  the  production 
of  electric  light  were  carried  out,  not  by  Sir  Humphrey 
Davy  himself,  but  by  Dr.  WoUaston,  Sir  E.  Home,  and 
Mr.  Children,  the  designer  of  the  Cruikshank-Children 
battery,  as  used  for  the  experimental  work  carried  out 
at  the  Royal  Institution,  in  conjunction  with  Prof. 
Brands,  the  secretary  of  the  above  institution.  Sir 
Humphrey,  'tis  quite  true,  greatly  improved  upon  the 
earlier  experiments  of  the  above  in  the  year  1610  by  using  a 
battery  of  greater  intensity  and  by  adopting  charcoal  rods 
enclosed  in  an  exhausted  globe  filled  with  chlorine  gas. 
Hence  more  brilliant  effects  were  obtained  by  him  than 
from  the  experiments  of  earlier  workers,  many  of  whom, 
both  in  England  and  abroad,  were  working  upon  various 
methods  for  the  production  of  the  new  light,  and  whose 
names  should  not  be  allowed  to  be  buried  in  oblivion ;  hence 
my  object  in  calling  attention  to  some  of  the  work  carried 
out  at  the  early  part  of  the  present  century,  and  also  prior 
to  Sir  Humphrey  Davy.  I  may  say  I  have  no  desire 
to  underrate  the  grand  work  of  Sir  Humphrey,  but  simply 
to  bring  to  light  the  work  of  his  associates,  and  other 
inventors  at  this  early  period,  who  were  all  deeply  absorbed 
in  solving  the  long  looked  for  problem — viz., "the  production 
of  electric  light " — many  of  whom  deserve  great  credit  for 
the  various  contributions  and  experiments  brought  to  light 
by  tbem  between  the  years  1803  and  1810.  Amongst  them  I 
think  should  be  coupled  the  name  of  Bitter,  whose  early 
and  successful  experiments  on  battery  work  and  the 
storage  of  electricity  is,  perhaps,  one  of  the  most  interesting 


In  Uicio  moJcrn  timu.  Uia  Mily  work  i»  clearly  described 
in  lunta'i  "Manual  do  GalvAiume,"  &nd  other  Fronab 
iooTDals  publiidied  between  the  vean  1S03  And  ISOG. 
Ritt«r  was  apparently  one  of  the  foremoat  etectriciaus  of 
his  time,  aiid  I  have  iio  hesitation  in  laying,  accordiug  to 
Izarua's  deeoriptiona  of  Rittor'*  work,  tbat  to  tliia  lavaot  the 
credit  )■  due  of  baring  coiutruotod  the  drat  Jieaond&ry 
baltOT  known  to  scionce,  and  whoeo  oarly  work  Mid 
experimenti  on  storage  and  polarisation  batterios  gave 
Nobile,  Brugnaletti,  Zamboni,  Uecquerel,  Marianini,  Joule, 
Do  la  Uivo,  PUnt^;-,  Kirchhof,  Niaudet,  and  other  early 
workers  of  ibe  more  aucient  acbool ;  uUo  tlie  work  of  more 
roceiit  inventors,  ituoh  iu>  Purcivnt,  Kaure,  Woodward,  [trusb, 
&w«n,  and  others  belonging  to  the  modern  school,  whose 
OMoliiried  improvements  liar o  resulted  in  reliable  bsttterie*  ; 
but  at  thesiinie  lime,  the  fundamental  attdground  work  upon 
which  the  secondary  battery  industry  has  been  immortalitod 
certainly  descended  from  the  fundamental  principles  and 
pioneer  work  carried  out  by  Kittar.and  to  nim  the  credit 
of  this  invention  should  be  awarded.  Muroover,  1  fail  tu 
see  how  Sir  Humphrey  Davy  could  have  used  a  "  Orove 
battery,"  as  iuggcitcd  by  Air.  Guy,  which  battery,  if  my 
memory  serve*  me  rightly,  was  not  invented  iinlil  :iuout  tbu 
jaar  1S39.  Probably  the  battery  used  by  Sir  Humphrey 
would  either  be  a  Bitter, Cruikshank-Children, or  Wilkinson 
type,  as  those  were  the  only  suitable  b«il«riee  then  known 
to  science  and  inuseattheearly  part  of  the  present  century-. 
In  order  to  make  his  work  of  real  value  I  should  advise 
Mr.  Ouy  to  oorrect  it  prior  to  publication,  for  as  all  rigbtt 
are  reserve!,  I  pnMuma  this  is  tbe  intention  of  the  compiler 
of  the  articto*,  which  have  been  read  with  interest  by 
yours,  etc.,  ARTHUR  Shippky. 

Sept.  Ift,  1»93. 


MAGNETIC  VISCOSITY. 


UV  J.   lIUPKtNHOK,   KR.IS.,   AND  11.    II01'KIN80N. 

The  experiments  herein  described  were  made  in  the 
Siemens  Laboratory  :it  King's  College.  The  object  was  to 
ascertain  whether  the  cyclical  cbnngo  in  the  maj^netic 
induction  in  iron  due  to  a  given  cyclical  change  in  the 
maKnetisiiiK  force  is  independent  of  the  sjieed  at  which  the 
change  is  eRectod — that  is,  whether  any  sign  of  "  magnetic 
riscosily "  or  "  magnetic  lag "  can  be  obwrved  whoti  the 
robe  of  change  is  inch  as  is  found  in  traiuforners.  Tho 
question  ie  one  of  much  practical  interest,  >tnd  has  been 
much  diseoseed,  amongst  others,  by  Prof.  Kwing  at  the 
reeant  meeiing  of  the  Britii>h  A«*ocialion.  Prof.  Kwing 
has  dsvUed  apparatus  adapte>l  to  dual  with  this  matter  as 
well  as  for  drawing  curves  of  ra-ignutisuliun. 

We  have  exjMrimentod  on  two  materials.  One  was  soft 
iron  and  tbe  other  a  bard  staal  oonUtning  about  0  6  |ier 
cent  of  carboiu  Both  samples  were  supplied  by  Messrs. 
Kichanl  Johnson. 


It  had  beeJi  found,  in  experiments  on  ordinary  trans- 
tonnijrs,  ibal  tbe  local  currente  in  the  iron  made  it 
impossible  to  form  a  oorraot  estimate  ot  tbe  magne*uii>K 
force.  Tbe  effect  of  sucb  local  currents  can,  of  course,  Im 
diminished  by  using  Suer  wire  or  |ilat«s  and  better  tnia1a> 
tioii.  Our  m^erial  was  in  the  form  of  wire  tvu'd.  diameter, 
aod  the  wire  was  ramiihed  with  shellac  to  ensure  instila- 
tiod,  It  was  wound  into  a  ring  having  a  sectional  area  of 
1-04  square  eontimetros  in  the  case  of  soft  iron,  and  1-08 
square  oeotinetres  in  tbe  case  of  luud  steel,  and  about  nine 
eoDlimetree  in  diameter.  The  ring  was  wound  with  about 
200  turns  of  copper  wire,  aod  with  a  Bne  wire  for  use  witli  the 
ballietic  EalvmnoiMter.  An  ins|Mctio«  of  the  curree  showing 
the  results  will  satisfy  tlie  reader  that  the  elTecU  of  local 
curreiila  were  negliginU. 

For  determining  thu  points  on  tbe  cliweil  i;urvv  ol  mat;- 
neiiaaiioo,  giroD  uy  rapid  revemU  of  the  curtent  ia  the 


eoil,  the  ring  was  connected  in  senes  with  a  noiMadactive.i 
resistance  to  the  poles  of  an  alterDat»«uirent  generetor  or  t 
transformer  excited  by  tbe  generator  (see  preoeding  oolniw^ 
in  which  A  B  lu-e  the  poles  of  the  transfonier  or  geni 
0  D  the  torminals  of  the  non-induotive  resislaac*  R.  1 
coil  surrounding  the  ring,  P  and  Q  tbe  studs  of  a  reveniag 


Vm,  l.-8o(t  Iron.    Ft«qneao>- 103. 

key  connected  to  the  quadrant  of  a  Thomson  quadranll 
cloctroiiiet«r,  L  a  koy,  by  means  of  which  Q  could  be  oo«i-j 
nocted  with  C  or  E  at  will,  and  K  a  revoWing  conlaeM 
maker  through  which  P  was  connected  to  D.  A  condenser! 
was  connected  to  P  and  Q  in  order  to  steady  the  eleoro- ■ 
meter  readings.    The  contact  maker,  K,  was  bolted  oa_' 


fla.  A— Solttroo. 

the  axle  of  tbe  gcnorstor.  It  consists  of  a  circular  disc  < 
ebonite,  about  13iii.  in  diameter  having  a  small  tiipei 
oopper  about  y'^iiu  wide  let  into  ita  circumference.  A 
small  steel  brush  presses  on  the  circumferenco  aod 
makes  contact  with  the  piece  of  copper  once  in  evenr 
revolulion.      The  poeitioo  of  the   bmab  can  be   raea. 


Fm.  3.~Usnl  8tM). 


4 


ofT   on   a   graduated    drcle,   and    thus    contact 
made  at  any  desired  iaslanl  in  tbe  revolution,  aa4 
instanl  deMnwned  by  newt*  of  the  gnuluated  cirele.     The 
■luadnmt  eleetromieUr  thae  nvea  the  iastaAtaneous  value 
of  the  diSecenoe  o(  potential  Mtweea  the  poinle  C  and  D, 
or  the  ixMnte  D  ana  E,  aecotdtag  lo  the   diraotkm  ol 


] 
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key  L.  The  frequency  was  in  all  cages,  except  one,  125 
complete  periods  per  seeond.  From  obeervations  of  the 
valuea  of  the  potential  <1ifierence  between  0  and  D  at 
difierent  times  in  the  period,  a  curve  (A)  was  plotted 
giving  the  eurrent  or  maf^netiBing  force  in  terms  of  the 
time;  a  similar  curve  (B)  was  plotted  for  the  E.M.F. 
between  D  and  E.     The  curve  (B)  corrected  by  luhtracting 


Fio.  4.— Hard  Steel. 

the  £.M  J*,  due  to  the  resistance  of  the  coil  H  gives  the 
potential  or  time  rate  of  variation  of  the  induction  in  terms 
of  the  time.  Hence  the  area  of  B  up  to  any  point  plus  a 
DOnitant,  is  proportional  to  the  induction  corresponding 
to  that  point.    This  is  shown  in  curve  O,  which  ie  the 


Fin.  5.— HardSloel, 

int^^  of  B.  A  fourth  curve  (D)  was  then  plotted,  in 
irhioh  the  abscissa  of  any  point  is  proportional  to  the  mag- 
netinng  force  at  any  time  (got  from  curve  A),  and  the 
ordinate  is  proportional  to  the  induction  at  the  same  time 
(got  from  carve  C). 
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Fto.  e.— Hard  Steel,  UDvarnished. 

It  is  obvious  that  at  the  point  where  B  cats  the  axis  the 
induetioD  is  a  maximum  ;  hence,  if  there  were  no  "  msf- 
netie  lag  "  and  no  enrrente  in  the  iron,  this  point  should 
oemr  at  the  same  time  u  that  at  which  the  current  is  a 
maztmnm.  In  the  curves  leferred  to,  this  is  aeen  to  he 
pawl^  the  «M9,' 


The  slow  cycles  were  obtained  from  the  ballistic  galvano- 
meter, by  observing  the  throw  due  to  a  known  sudden 
change  in  the  magnetic  force.  Care  was  taken  always  to 
take  the  material  through  the  same  cycle.  The  points  got 
hy  the  slow  method  are  in  each  case  shown  in  absolute 
measure  On  the  same  scale  as  that  to  which  the  quick  curves 
are  drawn,  and  are  indicated  by  black  dots;  they  are 
hardly  numerous  enough  to  draw  a  curve  with  certainty, 
but  are  ample  to  exhibit  the  identity  of  or  the  character 
of  the  difference,  if  any,  between  the  curves,  as  determined 
by  the  two  methods. 

Figs.  1  and  2  show  the  results  of  experiments  on  soft 
iron,  Figs.  3,  4,  and  6  were  obtained  from  the  hard  steel. 
In  all  Uiese  the  agreement  between  the  slow  and  rapid 
cycles  is  fairly  close.  Fig.  6  is  interesting,  as  showing  tne 
large  effect  of  local  currents.  It  was  obtained  from  the 
same  sample  of  steel  wire  as  Figs.  3,  4,  and  5,  but  the  wire 
was  not  varnished.  It  will  be  seen  that  the  maximum 
induction  lags  behind  the  maximum  magnetising  force 
about  one-sixth  of  a  complete  period,  and  also  that  the 
maximum  induction  attained  ii  but  10,000  as  against 
17,200  obtained  from  the  same  (apparent)  magnetising 
force  by  the  slow  method. 

Hence  the  general  result  is  that  up  to  the  frequency 
tried — i.e.,  about  125  per  second — there  is  no  sign  of 
magnetic  viscosity  ;  the  magnetic  cycle  is  unaffected  by  the 
frequency  so  for  as  the  maximum  induction  for  a  given 
magnetising  force  is  concerned,  but  that  there  is  a  sensible 
difference  between  the  curve  as  determined  by  the  two 
methods,  most  apparent  in  that  part  of  the  curve  preceding 
ihe  maximum  induction.  This  difference  is  well  shown  in 
Fig.  S.  We  have  not  yet  fully  investigated  this  feature ; 
possibly  it  arises  from  something  peculiar  to  experiments 
with  the  ballistic  galvanometer. 


DEVELOPMENTS  OF  ELECTRICAL  DISTRIBUTION.* 

hy  prof,  ukoruk  forbics. 

lscturk  l 

(tmiUifUftl  from  jiage  S68.) 

The  Northampton  Electric  Light  and  Power  Company 
have  equal  weights  of  distributing  mains  and  feeders.  The 
capital  investeo  in  mains  is  42  per  cent,  of  the  total  capital 
of  the  company,  the  length  of  mains  2,800  yards,  including 
350  yards  of  feeders  only,  and  the  total  weight  of  copper 
16  tons.  The  mains  consist  of  bare  copper  in  Crompton 
culverts,  where  possible;  Henley's  a  a  cable  in  2in.  iron 
pipes  at  road  crossings,  etc. ;  Fowler- Waring  cables,  lead- 
covered,  laid  in  half  glazed-pipes  with  sand,  and  covered 
with  concrete,  and  Catlender  cables  in  iron  troughs  and 
bitumen,  for  isolated  feeders.  The  average  cost  of  mains 
is  45b.  per  yard.  The  indicated  borse-power  at  work  is  240 ; 
120  additional  being  on  order.  The  number  of  8-c,p.  lamps 
supplied,  33,000.  The  proportionate  cost  of  buildings  and 
machinery,  etc.,  to  paid-up  capital  is — building  and 
machinery,  46  per  cent.  ;  land,  5  per  cent.  ;  the  paid-up 
capital  being  £15,000. 

Another  company,  with  paid-up  shares  and  debentures 
■■  £73,585,  whose  expediture  on  mains  is  £17,440,  has  20 
miles  of  cable  in  six  miles  of  streets,  consisting  of  20^ 
tons  of  copper  for  feeders,  and  28  for  distributing  mains. 
Actual  cost  of  supplying  and  laying  Callender- Webber 
casing  with  three  2in.  ways,  including  all  charges,  with 
straightforward  work  =  6s.  6d.  per  yard,  or  including  the 
draw  and  service-boxes,  8s.  9d.  per  yard  run.  The  lamps 
=  28,000  of  8  CD.,  and  there  is  830  b.p.  in  the  central 
station  in  the  shape  of  steam  engines  alone. 

The  Allgemeine  Elektricitiits  Gesellschaft  has  over 
700,000  metres  of  copper,  weighing  1,500  tons,  nearly  all 
in  Siemens  armoured  cable,  costing  from  i,'i  to  £4.  lOs. 
]>er  yard.  This  enormous  mass  of  copper  accounts  for  the 
splendidly  constant  pressure  always  maintained  in  the  net- 
work. 

The  Secteur  Clichy,  in  Paris,  cover  26  kilometres  of 
street  with  31  kilometres  of  feeders  and  121  of  distributing 


*  Cantor  Jiectaree  delivered  before  the  Society  of  Arts. 
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Tho  coat  d(  Uying  3in.  Iron  piiws  i»  cement  in  Xew 
York,  vnth  muibolM  7ft.  itcuf,  v\iu  ei|uiki-o  ititiilt^  wiib 
13ia  walls  of  brick  in  i:«mont,  ilqwnda  on  tho  iiutnbor  o( 
duets,  wut  is  u  [ollova  : 
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The  kv«rmge  co*t  of  a  houu  connection,  from  a  large  number 
of  sctual  cue*  i«  6fi-02dol.,  Bay  £13. 

ThMe  special  cue*  an  giTen  n  a  traall  contribution  to 
the  iteneral  quMtion.  M)r  own  general  iwparieDoo  is  that 
mains  otiKhl  to  co«t,  oo  tbo  low-tenston  syaten,  about  h^ilf 
tbo  ctpiul  of  tbe  company,  about  etiually  divided  in  dta- 
trilxiting  mains  and  feeders.  I  think  ibat  f^^r  more  copiier 
would  bo  put  down  in  maios  if  people  realised  tbe  low 
rate  of  int«rost  at  wbioh  money  could  bo  rai«od  in  deHun- 
turee  on  tbem. 

Experieoce  U  the  best  ^ii<lu  aa  to  tbo  proportion  botweoti 
(eeden  and  network  mains.  Tho  smallor  tbe  latter,  ihv 
more  nnmeroos  ranst  the  former  be.  Tbe  distanco  tbat 
tta  be  covered  by  a  feeder  depends  on  many  things,  but 
finlly  on  tbe  variation  in  pressure  allowed  at  tbe  bouse 
oonnoctioDS.  Tbe  Board  of  Trade,  wisely  I  tbiiik,  baa  given 
great  latitude,  four  volts  either  above  or  b«low  tbo  normal 
100  volte — 1«„  an  8  |>er  cent,  variation— tiut  it  is  to  be 
hoped  that  supply  companies  will  Rnd  it  to  their  interest 
to  attain  a  higher  standard,  If  tho  foudor  point  i>  kept  at 
a  constant  pressure  of  100  volt«,  the  four  volts  will  bo 
lost  in  SO  yurtls  if  the  section  of  copper  in  based  upon  a 
current  density  of  1,000  amperes  per  square  inch,  or  in 
210  yartis  if  330  amperes  per  square  inch  is  chosen ;  and 
I  am  Ktad  to  say  that  in  inia  country  a  lar^e  section  like 
this  is  recognised  as  the  best  design.  If  now  we  itae  a 
three-wire  system,  we  can  go  to  twice  the  distanco — or  4S0 
yards — with  a  current  density  of  330,  still  with  a  oiaxi- 
inum  drop  of  fuur  volta.  If  the  pilot  wires  which  indicate 
prcaxure  be  not  at  OOiCh  feeding  point,  btit  hi«lf-way  to  tbe 
miMt  distant  lumps  supplied  by  a  feeder,  the  length  of 
Quiii  which  can  l)e  fed  is  again  twice  as  ^reat,  or  9fiO 
yanis,  tho  \a.m\m  at  tlie  feeding  j>oinU  varying  from  100 
v<^tc  at  timoa  of  nxiall  demaiM,  to  104  at  the  maximum, 
tbe  lamps  at  the  distant  end  varving  from  100  volis  a,i 
times  of  small  demand,  to  96  at  the  maximum.  It  now 
the  lamps  at  tho  feeding  points  bo  104-volt  tain|M,  an<t 
tboae  at  the  diatani  end  96-volt  UmfM,  with  gradnaled 
veltagea  at  intermediate  {lointB,  we  can  increase  the  length 
ol  main  supplied  by  a  fee<le(  to  1,920  yards,  and  no  lamp 
will  have  a  greater  vuriution  than  four  volts  above  or 
ImIow  ita  normal  vnluo.  Of  courM,  tbisroMlt  has  nevei 
been  attained  in  practice,  hccamo  in  moat  casea  it  is  dilli 
cult  to  accomplish.  1  do  not  generally  approve  of  using 
lamps  of  different  voltage  on  a  circuit-  Tbo  ntdy  time  1  over 
aanetioned  it  was  when  1  letUed  what  was  to  bo  done  by  tbo 
St.  James's  and  Pall-mall  Oooipany.  Hero  the  district  was 
•0  eompact  that  I  conld  see  easilythat  we  would  not  be 
botbered  by  tbe  future  extensions.  There  is  also  some  trouble 
in  psitklng  ibe  pilot  wine  in  tbe  place  indicated.  There  is 
also  some  difficulty  in  amnnng  tbe  feeders  so  that  they 
all  feed  into  (be  network  at  Um  re<iuirod  pressure.  Some 
engioeers  are  also  afraid  of  the  three-wire  system,  having 
hod  no  experienee  of  its  use.  And,  >K^in,  in  a  badly-fitted 
■Utlon,  it  IS  difBctilt  to  ei>sure  that  the  engines  are  working 

JniU  uniformly,  so  that  a  3  per  ceiiL  variation,  Up  and 
own,  may  be  all  that  can  bg  calculated  for  in  order  to 
sonfonD  with  tbo  Board  of  Trade  requiremenu.  All  tbet>e 
naaona  naj  redooe  the  workable  disuoce,  even  when 
lb*  low-current  density  bore  aaeumed  is  taken,  from  the 
abore  1,930  yarda  down  to  210  yards.  I  wish  to  inpreas 
■troBglv  on  you  the  fact  that  there  are  four  distinct 
motbixis  of  improving  the  distribution — (1)  increeeing  tbe 
regularity  of  the  engines,  (U>  tisiog  the  three-wire  system, 


ay  case*  l«| 
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(3)  putting  the  jnlotrvire  connections  halfway  between  1 
feeder  iioinle,  and  <4)  varying  tbe  voltage  of  Um|« 
acconling  to  the  distance  from  a  feeder  point.  The  liuitj 
is  the  only  one  which  cinnol  be  safety  done  in  aU  caees,J 
and  each  of  these  four  remedies  enaVIea  ui  to 
double  the  distance,  tbo  introduction  of  the  tbrea-^ 
being  the  only  one  which  increases  tho  weight  of 
a  little ;  or  we  may  say,  especially  with  relation  to  the 
|io*tti»n  of  tbe  [>itot  wires  and  tbe  voltago  of  lamjis,  that 
these  remedies  each  bilve  the  weight  and  cost  of  copper 
in  tbo  mains,  ami.  combined,  reduce  it  to  one^uarter. 
Tbe  practical  objection  to  using  lamps  of  different  voltairaa 
is  that  generally  tbo  network  is  firat  laid  down  and  tbe 
feeders  added  in  );rofttcr  number  as  the  demand  increaeosi 
beitce  the  voltage  of  lamps  in  any  house  will  be  changed. 
But  tbe  improvement  on  existing  methods  which  I  mts 
advocatetl,  of  puUing  the  pilot  wire  atucbrosnt  half  way 
between  feeder  [lointa,  asves  half  the  copper,  and  can 
always  be  applieil.  M 

MANAdRURNT  OF  FCKDCItfl. 

In  tbe  ceutnl  station  the  arrangements  for  supplying 
the  feeding  points  with  the  nme  preesure  are  not  alway*  J 
satis  factory.      It  bs^  been  customary  in   many 
make  the  resistance  of  each  feeder  tbe  same,  so 
tbo  sumo  current  is  flowing  in  each  the  fall 
along  tbe  feeder  is  the  same.     Other  people  um  adjnatable 
resist:inces  to  regulate  tho  pressure.     In  boib   tboae  caaee  _ 
omnibus  bars  can  bo  used  to  connect  all  the  dynamos  iaS 
parallel  and  all   the   feeders    in    parallel.    This  is  very  I 
wasuful.     Another  plan  is  to  use  the  dynamos  at  diflerent  I 
preauires,  and  group  the  feeders  on  tbem   according  to  J 
their  reqturementa.    Iliia  is  perfect  in  theory,  but  (UfBeslM 
in   (Huctice.    It  involves  frequent  nhifting  of   a    feeder 
from    one   dynamo   to  another,  and    it   involves  engines 
running  at  low  loads.     Another  plan  bos  been  aajaceeted, 
to  put  in  a  few  secondary  battery  cells  in  the  feodsn  in 
place  of  reaietencee,  aome  to  raise  and  others  to  lower  the 
pressure  aooordin^  as  they  asiist  or  oppoee  the  (ntrrwiL 
The  two  volts  given   by  such  cells  is  a  eonvenient  unit 
for  ruch  a  purpose.      The  best  plan  eeems  bo  ne  to  be  one 
which   h^s   not  hitherto  been   adofited.    Connect  all  the 
dynamos  in   puTLllel  on  omnibus  ban.     Between  this  and 
the  feeders  {Wt  switches,  by  moans  of  wbioh  one  or  more 
low-tension  dynamos  (of  two  volts,  say)  can  be  ewitobed  itkt 
to  assist  or  oppose  tbe  carrent.     I  would  not  anggeai  I 
were  I  not  now  thoroughly  satisfied  with  the  low-1 
noncommutaling  dynamos  with  which  my  name  has 
connected.    To  show  their  suitability,  I  will  merely  i 
an  experiment  with  one  ct  tbeee  dynamo*  used  i 
['arsons  steam  Uirbinc.    The  annoture  was  merely  a  i 
biir  of  wrought    iron,   3iu.   in   diameter,  and   it 
between  two  magnet  polos,  which  enclosed  it,  at  a 
of  34,000  revolutions  a  minute.     With  this  we  s 
jrieces  of  iron  Jin.  diaraeter,  and  then  heated  a  nxl  of 
iron,  15in.  long,  to  a  white  heat  for  an  hour  and  a 
and   everything  was  working  quite  smoothly,  and   couU 
have  gone  o*>  tllEe  that  for  2t  boors.    The  KM.F.  on  o|i 
circtiit  was  four  volte,  and  on  closed  circuit  two  volte. 

Lo«u  IN  Hm-Ki:  Wiuxa. 
I  bo|)e  thai  before  long  the  Board  of  Tnde  wilt  rsduea , 
the  variation  now  allowed  of  4  |ier  cent,  gu  and  down 
half  this  amount.  There  is  always  a  certain  toes  of  [ 
in  tho  houM  wiring,  which  ought  never  to  oicesd  two  voli 
But  as  boufcbolders  seldom  cngsge  an  eloeirwal  engineer  i 
protect  their  intereaU  againti  tbe  contractor*,  iJba  latlo' 
generally  use  thinner  wires  than  is  right,  and  so  redoM 
the  pressure  in  the  lamjM  still  wore.  A  variatiosi  ot  mora 
than  3  per  cent,  from  the  normal  praaaara  at  the  lampe 
ii  very  ob)ectionable  in  praetics^  though  I  auppceo  wt 
muat  put  up  with  it  for  eoue  time. 

RiccoBiUNd  VoLmmnw*. 
I  wilt  now  show  you  some  rosulla  of  actual  work. 
have  on  ibe  table  one  of  the  rocunli.ig  vultsneten  mada 
llessra.  Riefaard  Frires.     It  is  like  tbo  welt-ltnown  ree 
Ing  aneroids.     A  cylindsr  is  rsvolvcl  by  clockwork  _ 
OBirias  a  ruled  ahsel  of  paper ;  while  the  iHt|ier  travels  bi 
aontally,  a  vollmet«r  causes  a  |)ointer  fillcl  wilb  ink,  ai^ 
just  touching  the  paper,  to  rise  and  fall  with  ibe  electril 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  16,  1892.        289 


pramire,  uid  thiu  we  get  a  continuoua  record  of  the  pre» 
rare  whieh  a  house  ii  receiving  from  the  aupply  company. 
ThU  instrument  ie  very  convenient  and  useful.  The  one  I 
have  been  naing  i>  made  to  work  up  to  120  volts,  and  its 
nuige  of  greatest  accuracy  is  at  half  this  pressure.  The 
controlling  force  of  the  magnet  is  weak  at  100  volts,  and 
the  friction  of  the  paper  comes  into  play  to  diminish  the 
aettul  irr^nlarities.     Still,  I  have   been  able  to  obtain 
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interesting  curves  in  a  variety  of  places,  and  I  wish  to  draw 
the  attention  of  administrative  bodies  like  the  London 
County  Council  to  the  necessity  of  using  such  instruments 
in  the  interests  of  the  community,  and  as  the  only  real 
cheek  upon  the  supply  companies.  The  instrument  which 
I  have  used  reads  low  at  100  volts.  I  have  a  number  of 
curvee  taken  at  four  places  on  the  mains  uf  one  supply 
oompany,  and  except  at  one  place  they  come  out  very 
nicely,  only  we  must  remember  that  the  full  irregularities 
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an  not  shown  by  this  instrument.  The  places  of  which 
neorda  are  shown  are  my  office,  at  34,  Great  George  street, 
39,  Yietoria-streat,  13,  Ashley-gardens,  and  the  Scottish 
CJnb  iu  Doveratreet,  Piccadilly.  (Some  of  these  cnrves 
are  here  reproduced.  Figs.  2  and  3  are  records  taken  at 
my  office  iit  Great  George-street ;  Fig.  4,  one  taken  at  ibe 
Scottish  Club ;  and  Fig.  5,  one  from  Ashley -gardens.)  To 
abow  the  real  irreitularities,  I  have  added  drawings  from 
Mtual   obaervationa    at  frequent  intervals  of  an  accurate 
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voltmeter,  when  you  see,  Fig.  6,  that  the  pressure  in  my 
office  is  always  high,  and  sometimes  reaches  109  instead 
of  100  volts.  Of  course  this  is  very  destructive  to  the 
lamps,  and  renders  the  com|)any  liable  to  Gne.  The  pres- 
sors at  this  part  of  the  distribution  system  is  always  too 
high,  and  apt  to  injure  the  lamps.  At  Dover-street,  on  the 
other  hand,  the  pressure  is  always  too  low,  and  the  illumi- 
nation is  bad.  When  the  busy  evening  hours  come  on,  the 
pressure  at  Dover-street  always  falls.     The  influence  of  a 


msiimm. 
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fog  is  shown  in  the  same  way.  It  is  not  to  the  interest  of 
a  sapply  company  that  such  defects  should  go  on.  While 
ezhibftiRg  these  curves,  I  had  one  taken  at  the  Athenteum 
Club,  Fig.  7,  which  is  supplied  by  a  gas  engine  and  dynamo 
of  its  own,  with  accumulators  as  regulators,  and  for  use 
during  slack  hours.  Notice  the  violent  irregularities, 
simply  owing  to  the  carelessness  of  the  attendant,  and  also 
notice  the  eSiect  of  the  pulsations  of  the  gas  engine, 
showing  a  pulsation  of  two  or  three  volte,  which  goes  on 
every  second  or  half  second,  and  is  most  trying  to  the  eyes. 

FiVB-WlBB  Systkm. 
The  evident  advantages  of   the  three-wire  system  can 
obviously  be  extended  to  a  greater  number  of  wires,  if  we 


do  not  object  to  bringing  the  higher  electric  pressure  into 
oar  houses  and  up  to  the  bmps.  This  has  been  done  with 
five  wires,  by  the  company  lighting  the  SecCeur  Clichy  at 
Paris,  and  in  other  places.  Since  five  wires  here  take  the 
place  of  eight,  tho  advantage  is  greater  than  when  three 
wires  take  the  |)lace  of  four.  By  naing  it  we  can  also  go 
to  twice  tho  distance  of  the  three-wire  system.  I  ehul 
have  something  to  say  about  this  method  in  my  next 
lecture,  to  which  it  ie  more  suitable. 

Batteries. 

I  must  conclude  this  part  of  my  subject  with  some 
mention  of  a  class  of  electrical  apparatus  which  has  been 
improved  more  than  anything  else  in  connection  with  low- 
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pressure  supply  since  I  gave  my  previous  Cantor  lectures. 
The  [KMition  which  I  then  took  up  was  this,  that  there 
was  no  plan  for  electric  lighting  so  satisfactory  as  the 
secondary  battery  plan,  but  it  was  hopeless  to  think  of  it 
until  one  important  element  was  invented— namely,  a 
practical  secondary  battery.  That  desideraium  is  much 
nearer  realisation.  In  the  last  10  years  dynamos  have 
been  much  improved,  and  so  have  lamps,  but  in  no  branch 
has  the  improvement  equalled  that  in  secondary  batteries. 

These  improvements  are  partly  in  the  way  of  making  the 
plates  more  substantial,  and  less  liable  to  buckle  or  scale, 
or  for  the  pellets  to  drop  out,  and  partly  in  their  mani^e- 
ment,  the  chief  step  in  the  latter  direction  coming  from  the 
discovery  that  batteries  will  Ptand  any  amount  of  over- 
charging, and  really  improve  in  the  process,  and  also  that 
they  should  never  be  allowed  to  run  down,  and  that  low 
specific  gravity  should  be  remedied  by  persistent  over- 
charging, recourse  to  adding  acid  being  only  resorted  to 
at  rare  intervals.  To  keep  batteries  in  a  high  state  of 
preservaiiim   in  this  way  involves  great  expense  from  the 
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Fin.  7. 

frequent  overcharging,  and  also  from  the  fact  that,  if  we 
never  take  much  out  of  the  battery,  we  must  have  a  larger 
outlay  in  them  to  do  our  work.  At  the  present  time  the 
only  objection  to  batteries  is  their  expense,  and  that  is 
now  far  less  serious  than  six  years  ago,  when  their  life 
was  very  short.  Secondary  batteries  are  often  called  accu- 
mulators, or  storage  batteries,  according  to  the  purgiose  for 
which  they  are  wanted.  They  are  used  for  five  different 
purposes  :  (1)  As  regulators;  (2)  to  replace  dynamos,  and 
give  workmen  a  rest  at  idle  hours ;  (3)  to  add  to  the  total 
output  of  a  central  station  at  a  time  of  maximum  demand  ; 
(4)  as  a  reserve  in  case  of  breakdown ;  and  (5)  to  trans- 
form down  from  high  pressure  in  the  streets  to  low 
pressure  in  the  houses.   All  these  are  moet  useful  purposes, 


and  MMm  m  <lcsiniblc  tlut  nikn}'  coni|»nit»  bstTO  adopted 
th«m  even  at  a  greater  coat  ol  supplying  tho  elec- 
trkity. 

Of  courw,  you  will  always  6nd  the  manufacturen  of  any 
■nob  apecial  plant  saying  that  it  does  tiot  iiicreaae  the 
cut  to  iiM  it^  and  wbeit,  ox  o(t«n  hapjiena,  the  mumfac- 
turer  acta  al*a  ai  consulting  iHigiiiccT,  you  may  ex[tect 
the  use  of  such  plant  to  bo  more  extensive  than  their 
costliness  warmnts.  This  has  boon  tbe  caae  io  England  in 
nuar  cases,  but  it  is  not  to  be  regretted  by  tbe  general 
public,  because  these  cases  have  ^ivea  ua  much  valuable 
experience.  In  ibis  year,  1893,  however,  the  JDi|>iovenients 
in  atoriKe  bitteries  are  such  that  it  huidly  coita  uriythiiifj 
mora  to  nso  them  than  to  do  without  tbom,  and  wo  eoa 
iko  desirability  for  storage  of  some  kind  in  our  centrul 
Mations  so  miicb  in  nctiiai  working,  that  we  may  hope  the 
time  will  soon  como  wben  some  kind  o(  storage  will  bo 
possible  for  a  Urge  part  of  our  generating  plant,  so  that  we 
will  not  require  to  lire  up  a  lot  of  boilers  just  for  a  few 
hours'  work,  ^^'beu  a  battery  b  put  aorosa  the  mainn  at 
the  centi-al  «iatioii  it  acta  as  a  regulator,  and  kcejM  the 
current  steady  In  spite  of  inegularities  in  tho  engine. 
This  ought  not  to  be  an  imiKutant  point  in  central 
stations,  but  it  is  in  isolated  plant  worked  by  a  gas  engine. 
Tho  battery  in  the  central  BtAt]on,bowover,oSeraa8plendid 
moans  of  regulating  tbe  pressure  in  the  feedei-s,  whiub  csii 
then  be  enpfdied  at  any  pressure  with  current,  and  the 
•iea  of  sopper  can  tben  be  choee:i  to  fuiril  Uiu  eoonomicHi 
Uw  of  being  proportioned  to  the  current,  and  not  to  tbu 
barbarous  law  of  makiiig  tbe  reaisUnce  of  all  feeder*  vipi^l. 
Ikluch  ilinMiitiiion  bus  arisen  about  tbe  value  of  sccumuUtor* 
in  central  ^ttatioiu,  )>ul  it  is  remarkahlt}  tb^t,  up  to  tho 
present  time,  the  one  great  advantage  has  been  overlooked, 
which  is  that  you  can  use  them  in  shunt  en  the  mains  aa  a 
meaos  of  rogulating  tbe  pressure  supplied  to  feeders.  This 
action  is  tbe  only  sulution  that  has  been  tried  which  gives 
perfect  satisfaction  I  do  not  believe  that  tbe  inlroditction 
of  accumulators  into  a  contra!  station  has  ev«r  introduced 
economy,  but  in  manr  ways  it  leads  to  a  boUer  sorvico, 
•iid  in  no  way  more  tnan  in  tbis  which  I  have  just  indi- 
ealed.  So  much  is  this  the  case  that,  except  in  tbe  few 
CMOS  wbere  economy  overrides  quality  of  light,  or  in  some 
casM  wbera  a  fall  of  water  is  tho  source  of  jiower,  1  do 
not  think  that  any  low-tension  coniinnousHiurrent  central 
station  on  a  large  scale  is  complete  without  a  small  supply 
of  accumulators.  Tbe  other  use  of  aecumuUlors  as  tranS' 
formers  of  high  pressure  into  low  preesure  belongs  to  tbe 
subject  of  my  next  lecture. 


LROTlTtR  11. 

In  my  last  lecture  I  urged  the  importance  of  not  shirring 
over  tbe  acUul  difltculties  that  are  before  us.  We  are 
looking  at  tbo  question  of  distributioD  from  an  engineeriii|{ 
point  of  view,  and  it  is  deurable  always  to  face  the 
aiSicultiee  and  see  our  way  as  fai'  as  (KMSible,  rather  thitri 
to  slur  them  over  and  protend  thai  tbey  do  not  exist. 
Now,  I  pointed  out  the  chief  causes  of  excessive  expen- 
diture in  electricat  <li*tributto»  lliroogb  towns.  Thoy  are 
two — £nt,  tbe  cost  of  dtsuibution  ;  eecond,  tbe  cost  of 
generatjon.  In  botb  of  these  csms  of  production  and  dis- 
tribution the  cx[>onse  is  ftn>ter  than  it  would  l>e  if  we 
were  iiroducing  it  for  our  own  purpose  at  a  consunt  rate. 
Distribtilion  is  particularly  expensive  at  the  present  moment, 
because  there  is  only  %  small  number  of  bouses  connccteil. 
Mains  are  being  laid  through  gieat  lengths  of  street,  and 
peihape  only  one  in  30  bouws  is  taking  current  That  will 
nend  aa  lime  goes  on,  and  that  caiue  of  excessive  cost  will 
diminish  in  consequence.  Thootber  great  source  of  expen- 
diture that  any  supply  company  baa  to  face  lies  in  tbe  fact 
that  electricity  is  oot  w*nted  uniformly  throughout  the  24 
bourv.  This  is,  perhape,  tbe  most  important  point  to 
which  attention  lus  been  drawn  of  lato  years  in  the 
qneetioti  uf  distribution,  li  injures  us  in  two  ilistinct 
v»n — first,  through  our  engines  ;  secondly,  through  our 

Owing  to  tho  lluctuating  demand  for  light,  we  are 
eOBpeUad  to  vary  tbo  numbw  of  engines  which  are  working 
to  supply  tbe  mains ;  and  em|>loy  the  engines  lumotimes  at 


below  then-  eeooomieal  toad,  and  that  is  extravagant 
Besides  this,  lh«  boilers  consume  more  fuel  than  if  a  con- 
tinuous supply  is  given,  because  bo  much  coal  is  sfieal  in 
heating  them  up  in  the  evening.  With  regard  to  light 
Loads  of  engines,  few  people  realise  what  enormous  loss 
there  is  when  we  are  running  powerful  engines  at  light 
toads,  more  especially  compound  engines.  It  la  quite 
passible  that  a  lOO-h.p.  engine,  which  would  b«  consuming, 
say,  231b.  of  wat«r  or  steam  iier  indicated  horse  (lower 
per  hour  when  running  at  full  lo«d  would,  running  at 
light  load — 1  h.p.  or  2  h.p.— be  oonnuming  as  much  at 
GOOib.  of  steam  per  horsv-power  hour.  Thia  Kt«*l  souree 
of  loss  could  be  got  over  by  having  the  units  in  the  wty 
of  eiit;ines  tolerably  small.  The  smallest  sise  of  engine 
is  etltcieiii,  so  that  by  employing  a  number  of  tbem,  aad 
putting  them  on  in  turn,  we  never  have  mocb  loss  tbroogb 
under  loading ;  but  with  res[iecl  to  boilers,  we  are  without 
remedy  at  the  present  time.  Great  attention  waa  drawn 
to  this  |>oint  in  tbe  p^psi*  resd  by  Mr.  Crompton  befoc* 
tbe  Institution  of  Civil  Engineers  lost  year,  in  wbiofa  be 
iuUoduced  the  term  "  load  factor."  Load  factor  ia  a  voiy 
important  thing,  but  the  one  pecullir  thing  about  it  ks 
that  no  one  knows  what  it  iM.  Mr.  Cromptoit  introduc*d 
Bvo  distinct  <lofiiutioDs  of  the  loftd  (actor,  each  of  tbem 
giving  n  totally  dilToreut  meining  to  the  other  cases  where 
the  wortls  are  used  without  alluding  to  wliat  i*  meant. 
I  will  give  you  a  series  of  definitions,  which.  1  tru*t,  will 
iutlice  for  the  future.  I  had  hoped  that  Mr.  Crnmpton 
would  liave  given  us  an  exact  definition,  but  ho  baa  failed 
us  in  thitt,  and,  therefore,  I  will  give  you  what  1  think  will 
be  jxiflicienl  lor  engiiieero. 

I  will  •Ininr  atteniiun  to  these  diagraou  which  beloof  to 
tbo  Berlin  stiiiion.*  Tbe  heavy  lou  lasU  only  (or  a  law 
hours.  The  thick  white  line  indicates  tbe  load  whiob  is 
psusing  out.  During  the  winter  months,  at  al>oat  six  or 
eight  in  tbe  morning,  a  small  peak  is  shown.  There  Is 
nothing  else  till  llie  afternoon,  wben  it  riaes  to  iu  maxi- 
mum. The  same  general  festurea  prevail  throughout  tbe 
year  in  tbe  difTerenl  months,  exco^it  in  the  mornings  of  tbe 
summer  months,  when  the  ctemund  for  current  cesses,  and 
i»  tbo  summer  month)!  the  height  of  tbe  poak  diraioisbM, 
and  tho  number  of  hours.  Similar  curves  nave  been  taken 
in  many  other  central  stations,  and  I  would  refer  to  a 
similar  sot  of  great  value  relating  to  tho  8t.  James's  and 
l'»ll  Mall  Com[)any's  station,  which  show  the  same  g«n«raJ 
ductuitions  aa  tbe  Ilerlin  curves.    There  ore  two  conso- 

Suencee  to  be  noted  from  this  great  irruularity  in  tbe 
emand.  In  the  first  jilace,  owing  lo  tbe  ntgb  peak  thoC 
we  have  during  winter,  wo  must  nave  a  Large  amount  ol 
machinury  ready  to  take  port  in  supplying  current;  tn 
the  summer  months  a  great  part  is  not  in  use ;  and  during 
tho  day,  even  in  winter,  a  great  (fortion  of  our  mochinwry 
is  absolutely  idle.  It  ia  in  this  way  idle  for  tbo  gnat«r 
part  of  the  year.  In  the  second  place,  we  have  to  fire 
up  our  boilers  during  the  slack  hours,  just  before  tbe  riw, 
so  OS  to  bo  able  to  cope  with  tho  demand  at  the  busiait 
hours,  which  moans  wslsIo. 

That  being  tho  general  state  of  things,  let  as  eiMMto 
actual  dotinitions  about  "  load  factors.'  Mr.  Crompton 
triod  to  indicate  that  it  was  tbe  ratio  of  the  average  qu  intiiy 
of  olcciricity  to  the  maximum,  but  what  roaximan  was  to 
bo  chosen  fur  tbe  whole  year  was  not  defined.  I  |CDMm 
[o  ad<i|>t  three  distinct  delinitioo*  —  tbe  naehine^  load 
factor,  the  current  toad  factor,  and  tbe  l«mparary  load 
factor.  By  tbo  mncbinory  load  factor  for  any  |>eriod,  1 
mean  the  ratio  of  the  average  current  daring  that  pariod 
to  tile  maximum  current  obtainable  from  tH  nocMMnr. 
By  the  current  load  factor  for  any  jwriod,  I  oiMUi  tM 
ratio  of  the  average  current  during  that  period  lo  tba 
maximum  current  ever  suj^tietl  from  tlie  atatlon ;  and 
by  the  temporary  load  (aetor  (or  any  [wriod,  I  nwu  tlM 
ratio  of  the  avenge  current  during  that  [rariad  to  tbe  naxi- 
mum  current  supf>lied  during  that  (loriod.  If  w«  adopt 
these  three  I  think  tbey  will  be  ouAcieot  (or  ill  our 
pmpoees. 

fTtitenhmtd.} 

*  These  diagnms  ars  puMUbnl  In  •  jKim  roMi  by  Pref.  Osergg] 
Forbes  before  tho  IneUtaUMi  of  KlociricaJ  Eiurlaesrs.  mhl 
t'ebfuary,  ISW,  on  "  Room  EkiMric  UjibUnK  Ctatnl  8t«UeM  In  | 
Esropo,  and  t^tr  ' 
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HOrORS    USED    FOR    FOG  SIGNALS   IN   THB 
NORTHERN  LIGHTHOUSE  SERVICE.* 

flV  Mn.  H.  A.  SIKVENS^'N,  Jl.I.U.K. 

Th«  author  dwell  upon  the  ttecessity  of  a  meani  of 
•tgnalling  or  the  cooal  line  duiiiif;  foj;};y  weather,  and  en- 
foroed  hi4  statement  by  dettila  aa  to  the  ilui-ution  of  fog 
in  this  country.  It  a[>[>eared  thkt  the  inimber  nf  hours 
in  Scotland  is  393  per  aniiiim.  Tho  moat  [lowerful  sound 
aignat  in  um  is  the  •ireit,  ariuiitod  by  compmsod  air.  The 
author  dettcribed  tJie  vtiriotit  motors  used  for  the  purpose. 
The  Mtircec  of  p^wer  are  motion  of  the  aoa  by  waved 
and  tide,  manual  labour,  clockwork.  Steam,  hot-air, 
gaa,  and  oil  engines.  After  disvuMiiii;  the»e  rarioiix 
methods,  the  a-ithor  sums  up  by  expressing  bis 
opinion  that  the  be»t  motor  for  logamnal  purpose*  yst 
tried  is  andoubiodly  the  oi!  engine.  Mr.  Stevenson,  how- 
ever, points  out  thai  tlitt  beit  iiound  Hignals  arc  feeble  and 
unreliable,  and  it  ix  hi*  opinion  that  the  solution  of  the 
problem  nl  warniiii;  vchscIs  in  times  of  fog  will  be  found 
in  the  mothoti  pro|M>sod  hy  Mr.  C,  A.  Stevenson,  in  which 
an  electric  cable  or  conductor  ia  laid  down  ofl  a  coast  or 
dangerous  place.  This  would  aet  on  an  iiMtrumont 
aUacbed  to  each  vetHl,  and  to  give  warning  of  the 
^proach  to  danger. 

The  discussion  on  thia  paper  was  opened  by  Mr. 
Jbrkmiah  Hkad,  who  pointed  out  tho  groat  advaouge  of 
the  petroleum  oiiKiuc  fur  fog  «i):nal]ing  purposes  in  isolated 
apote,  such  as  those  upon  trbich  the  inftallution  whb  usually 
raquired.  The  smaller  weight  of  tho  muterial  used,  com- 
pared  to  tho  coal  and  water  of  the  sto&m  engine,  and  tho 
<\uickne»  with  which  the  motor  could  he  started,  wore 
dwelt  upon  hy  the  epeuker. 

Colonel  ClNNlNdHAM  jminlcil  out  that  in  many  light- 
ebi|n  tJiere  wbs  no  suund  siL-nal  other  than  a  bell,  lie  con 
•idend  it  desirable  to  intromice  an  automatic  arrangement 
of  noe  description.  Ho  asked  the  maximum  duration  of 
wiyfog. 

Mr.  Skknkit  said  the  paper  was  of  particular  Interest 
to  him,  BB  mention  hud  been  maile  of  the  probability  of 
some  system  of  electric  cable  protection  being  perfected 
by  means  of  which  veaaels  could  be  warned  of  their  ap- 

iiroacb  to  the  land  diirinv  fog.  Ho  had  devised  a  scheme 
or  thin  purpose  and  bad  just  commenced  experimenta.  Hi« 
•yatwn  was  to  prodneo  a  sound  of  known  pitch  beneath 
instMd  of  above  the  water ;  for  this  purpose  an  ordinary 
siren  worked  by  compressed  air,  and  having  independent 
motion  impaited  to  it,  so  thai  it  would  emit  a  note  of 
cotuUnt  pitch,  would  be  suitable.  On  board  the  vessel  be 
would  UTunge  an  electrioa)  receiving  inHtnimcnt,  c6nsisting 
of  M,  miero-telephonic  apixintua  tunvl  in  unison  with  the 
■otind  of  the  warning  itation.  This  instrument  would  be 
toeiMd  fn  a  padded  cabin,  and  the  officer  would  listen  for 
tbo  code  signal  which  would  give  him  the  name  of  the 
«tation  from  which  the  sound  emanated.  This  direction  in 
relation  to  the  course  of  the  ship  could  be  read  off  by  a 
suitable  diaL  Mr.  Seonett  jiointed  out  the  great  danger  in 
tbe  iireeent  system  of  aerial  fog  sigiiAlliiu;,  This  wns 
eauied  by  the  exi-ttence  of  what  IVof.  Tyndall  had  termed 
MOWtJc  clouds,  which  are  in  ruiility  strata  of  air  of 
variona  tempentures  which  bad  the  power  of  refracting 
the  acoustic  ray,  tilting  it  upward  so  that  it  failed  to 
reach  the  reaul.  Thus,  with  ap|>arenilv  the  s^uie  atmo- 
spheric conditions,  a  fog  signal  which  baa  been  beard  at  one 
hour  of  the  day  at  a  distance  of  10  or  IS  miles  might  not 
be  heard  at  another  hour  mure  than  3  or  .'>  miles.  Mr. 
SenoeU  iiointed  out  tbo  fact  that  the  velocity  of  sound  in 
water  wa*  tome  five  times  as  great  ua  in  air,  and  that  tho 
disturbing  conditions  above  mentioned  did  not  exist  in 
tba  aea.  With  reference  to  the  communication  with  light- 
ships, the  speaker  had  devised  a  system  in  which  the  signals 
were  given  entirely  by  induction,  so  that  no  material  or 
cable  connection  between  ship  and  shore  was  necessary. 
lit  had  only  the  Kivoi*  Thames  to  exjieriment  in,  and  he 
would  bo  gbd  to  hear  of  Mr.  Stevenson  following  the 
matter  np,  as  he  had  better  facilities  fur  working  in  the 
same  direction. 

Mr,  David  Ci'NNINCHAM,  the  Dundee  Harbour  engineer, 
said  the  great  udvnnlaxo  of  the  |>«tro1oum  engine  was  that 
*  l'a{)er  read  bdwv  the  IJrliieli  AiMociation  at  iidiitbiUKb. 


the  sound  vraigotdireclly  thefogcameon,  without  waitin 
to  get  up  Gte.im.  Tboy  could  bear  a  fog  signal  (or  10  mi' 
under  (avoumble  conditions,  but  the  sound  wu  not  to 
idways  depended  upon  for  more  than  a  half  to  a  qu^trtur 
that  distance.  He  bad  known  one  case  in  which  a  steam 
yacht  had  started  from  the  harbour  when  the  siren  was  ia 
operation,  but  at  the  distance  of  half  a  mile  it  could  not  be: 
heard,  although  when  four  miles  had  been  traveraed,  th 
sound  was  a}r>iin  audible. 

Mr.  WioHAM  said  thnt  however  good  the  signals  describei 
might  bo,  it  wns  no  good  for  mechanical  engineers  turning' 
their  attention  to  the  matter  unless  they  were  adopted,    fii 
seemed  to  him  that  when  a  reasonable  demand  was  mad* 
by  the  shipowner  to  have  a  danger  signal  put  up,  thnt 
demand  should  be  attended  to,  and  not  refused  on  thft^ 
{ultry  ground  of   want  of  money.     Two  years  ago  tha 
"City  of  New  Vork"  was  within  a  yard  or  Iwonf  tho  very 
rock  on  which   the  "  City  of  Chicago  "bad  been  recently 
wrecked.     Tbo  sudden  clearing  np  of  the  fog  bail  levnak-il 
tho  danger.     At  that  time  the  shijiowners  nicmoriuliscd  (or 
a  light  to  bo  put  on  the  Old   Head  of  Kinsalc,  but  tho 
request  had  been  refused  on  the  ground  of  the  expense. 
The  speaker  considered  the   gaa  engine  superior  to  thai 
petroleum  engine  when  gas  could  begot ;  in  other  cases  tba 
petroleum  engine  was  best. 

Mr.  Pkrrv  p.  NuKHm*  gave  >ome  very  interesting  roanlts 
of  hi*  ex[)erience  with  submarino  explosions,  a*  oearing 
ujjon  the  conveyance  of  sound  bv  water. 

Mr.  SKNNKn  added  th.it  Prof.  Hughes  had  made  experi- 
ments in  Lake  Geneva.  An  ordinary  bell  was  rung  and 
water,  and  the  sound  could  bo  heard  a  distance  of  nin 
miles  by  the  aid  of  a  small  speaking-tube  to  convey  the 
sound  from  the  water  to  the  listener's  ear.  While  bathing 
two  stones  wei-e  knocked  together,  and  at  a  distance  of 
hall  a  mile  the  noise  was  so  unpleasant  when  the  beatl  was 
[lilt  tnidcr  water  that  the  ex[ieriment  was  not  r«|)cated. 

Mr.  C,  A.  Stkvknson,  in  replying  to  the  diacussioo  for 
hi«  btother,  who  was  prevented  from  being  prcaont  hy 
illnofls,  said  that  the  cost  of  a  lirst-class  installation,  suchaf 
he  had  described,  was  £1,700.  The  maximum  duration  of 
any  fog  in  that  district  was  80  hours.  With  regard  to  the 
underwater  signalling  he  did  not  think  that  tbe  indications 
would  extend  for  five  miles.  In  the  case  of  a  dynamite 
explosion  under  water  it  was  not  audible  at  very  short 
diatanoes,  whilst  it  was  well  known  that  divers  could  not 
bear  tho  liring  of  guns.  It  may  bo  pointed  out  that 
neither  of  these  cases  are  analogous  to  thitt  quoted  by  Mr. 
Sennett, 
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PRIMARY    AND    SECONDARY    CELLS    IN    WHICH 
THE  EUCTBOLYTE  IS  A  GAS.* 

BY   PROF.  SOIIUSTKII. 

It  is  well  known  when  you  havu  a  dijicharge  paaaing 
through  a  tube  the  tube  thereby  becomes  a  coniJtictor,  and  _ 

J'ou  can  send  a  current  in  any  other  part  of  tho  tubal 
rom  a  Daniotl  or  any  other  cell  through.  It  seemed  to  tbs^ 
HUthor  that  it  would  be  of  interest  to  study  the  laws  of 
that  conduction  which  ho  would  like  to  call  secondary  ooa- ■ 
ductioo  in  gases,  because  we  are  evidently  having  a  moral 
simple  phenomena  than  in  the  other.  For  this  purpose  I 
have  a  tube  with  ck-ctriHies,  then  in  some  other  part  of  the 
tube  theie  in  introduced  platinum  wiren  which  are  con- 
nected to  ordinary  batteries.  While  refraining  from 
entering  into  tho  principles  of  the  lawa  of  secondary 
discharge,  there  it  one  point  which  is  of  interest  on  thg 
theory  atarted  by  different  physicists,  that  tho  primary 
phenomeDa  of  discbarge  <lc|H3nda  upo.i  (he  dissociation  of 
molecules,  we  have  never  yet  found  effects  of  polariBation 
similar  to  that  when  water  is  being  decomposed  in  gases. 
Attempts  have  been  made  to  explain  why  such  phenomena 
could  not  happen  in  gases.  We  havelooked  very  carefully  for 
that  phenomena  of  polarisation  in  thissecondary  conduction. 
When  we  got  hydrogen  in  the  tube  there  was  no  Iraceof  polari- 
sation with  aqueous  vapour  or  hydrochlorie  acid,  or  with  * 
number  of  combined  gases  there  was  only  a  trace  of 
gmlarisation,  but  as  soon  as  we  introduced  hydrocarbon  or 
some  particular  gas  in  the  gas,  then   you  at  once  got  very 
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marked  phenomena  of  polarisntion.  Start  first  with 
platinum  electrodoa,  wnd  a  corrent  throttsb  tbo  necondury 
etectrodM  from  a  batlerj*  of  10  or  20  c«lu,  nnd  you  get  ii 
steady  currenl  which  can  be  meaaured  with  n  galvanomot«r, 
aa  loon  aa  you  introduce  tha  j;aa  :  then  break  tho  current 
and  counect  the  electfude*  with  a  giklvaDoctifitei'  or  electro- 
meter;  then  you  get  four  or  live  volta  b«ck  KM.I*',  from 
thoio  cell*,  and  the  way  in  which  the  effect  fall*  oiTia 
exactly  that  in  which  it  falls  olT  in  wDter—lbe  law 
of  intciiig  out  pobrintion  effect  ia  exactly  the  naine  ; 
of  coune  the  reabuuice  in  tho  air  i«  vnormnii>,  «ci 
that  the  eurreota  are  very  bimII.  We  found  ibo 
eafeat  way  was  working  eleotrometera,  with  [)ro|>cn- 
prooaution*.  The  f:tllirt}i  off,  ao  far,  eeema  to  point 
nocenarily  lo  aomeworlc  done  by  the  current  ol  the  nature 
of  oloctrolyeia,  but  when  we  introiliiccd  other  electrodee, 
wa  found  that  tbo  effect  ilepcndcil  to  an  enormoii*  dei;ree 
on  the  naturo  of  tho  metal  which  forma  tho  ctectrcrde.  With 
copper  or  iron  we  hardly  get  any  ofleci,  and  tliat  may  be 
in  ilaelf  a  proof  of  the  reality  of  the  pheiiomoiM.  In  tubcit 
after  tuben,  with  different  kinds  of  hydrocarbons,  what 
ever  the  pktinum  was  in  itself,  wo  cnt  certain  E.M.F.V 
which  we  i<roved  to  be  independent  of  a  number  of  other 
circnniiitancea,  auoh  a*  n«.  But  while  with  copjier  or  iron 
wc  onlygot  veryamall  eSieotaof  |>olariaation,  with  magnesium 
tho  oflecta  o(  polAriantion  iftcreated  v>  an  onormoua  «xt«nt. 
I  am  almost  afraid  to  give  tbo  number,  but  witli  nm^uciiium 
electrode*  after  currents  had  been  passed  for  a  long  time,  so 
that  the  change*  appear  to  take  place  and  become  ]>(;nnnnent 
we  got  a  baxk  E.M.r.  of  35  volta  from  a  tindo  colt.  Thai 
ohows  it  is  not  au  ordinary  effect  of  the  gas  decomjio^itton. 
but  that  it  ia  an  effect  wbicb  may  he  simitar  to  that  of  the 
secondary  cella,  and  that  ia  what  I  call  these  effecis  of 
secondary  colls.  The  magnesium  electrodes  which  were 
used  in  these  experiments,  both  a  jmeilive  aiKl  nefcativo, 
liavo  on  tbem  a  deposit,  which  appears  to  be  a  finely- 
divided  surface  of  carbon,  which  is  dcjioRited  by  thedis- 
eharge  on  the  magnesium,  which  probnbiy  form*  a  looae 
compound  with  th«  magnesium.  The  gas  under  the  influ- 
ence of  primary  discbarge  is  able  to  act  aa  an  eloctrolyut. 
inao faruatlie primary cellsarecoiiverned,  IVof.  Arrhenius 
has  been  working  indeiieiidenlly  of  ue  in  the  same  line. 
His  experiment  was  arranged  a  little  flifferenl :  ho  intro 
ducod  ]>lat«a  or  wires  of  zinc  or  pUtinum,  sim)>ly  conuecing 
them  to  ifae  galva»om«t«r.  The  resulu  obiaiited  from 
these  experimente  have  boon  already  describct  by  Frof. 
Arrheniua. 


ON  CERTAIN  VOLUME  EFFECTS  OF  MAGNETISA- 
TION.' 
BV  moF.  c*mm.L  a,  Kscnr,  dsc,  k.r.«.k. 

Tba  «x)ierimeuu  had  to  do  with  ihe  cban^as  of  the 
Inlaitikl  capacity  of  five  iron  and  five  steel  tabee,  each  set 
having  been  cat  from  the  same  bar  and  \tonA  to  various 
bor«B.  All  had  the  same  length,  18in.,  and  the  aamo 
external  diamclT.  1  Jin.  Tbo  iron  tuhee  were  dittJnKnished 
by  the  l^omnn  numerals  I.  to  V.,  and  the  ateel  tobee  by 
tbe  coTTeapondinc  Indian  numerals  I  to  6.  Tubes  of  the 
•ame  number  had  equal  bores.  Thus  tho  Int«nial 
dlaraeter  of  Nos.  I.  and  1  were  l^iD.,  of  Noa.  II.  and  S 
lin.,  and  so  on  to  Noe.  V.  and  5,  which  had 
each  an  internal  diamet«r  of  Jin.  Koch  tube  was  closed 
below.  When  set  up  for  exfieriment  it  was  closed  above 
by  a  eercw  nut  through  which  a  cipillary  glnta  tube  paawd, 
and  was  then  iiiaced  vertically  in  the  heart  of  the  magne- 
tising coil.  Tbe  wholo  of  the  metal  tul>e  and  [urt  of  the 
capillary  wore  filled  with  water,  and  tho  changes  of  internal 
volume  were  meaeured  by  tbe  motion  of  the  liquid  moniscua 
in  tbeeenilhuy.  in  strong  fields  this  motion  »u  easily 
•ean  by  toe  nuted  eye.  It  waa  shown  at  the  mooting  pro- 
JeeUd  hr  tbe  taniern  on  the  screen.  Tlio  moaanrementa 
ware  mue  by  means  of  *  micrometer  microHcope. 

Tbe  olwerved  cbangM  of  volume  amounted  in  some  cases 
lo  Doarly  S  x  10~*  cubic  centimetres,  sikI  in  the  narrower 
bo>re>l  and  Ihicker-walled  tubes  it  was  evident  that  higher 
Retda  than  those  used  WMtId  have  prodticeil  still  greater 
volume  changes.  Tbo  bigheet  field  that  could  be  aafoly 
ueed  was  1,100  CO  S.  units. 
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The  general  characteristics  may  be  briefly  described  thus  h 
In  No.  I.,  1  and  2,  the  effects  wore  very  similar,  differinj 
only  in  detail     In  low  fields  the  capacity  was  diraiuisbed, 
in  high  fields  increased.     In  Other  words,  the  graph  ibow-^ 
ing  the  relation  between  magnetising  force  and  cnai^  a 
volume  began  by  passing  under  the  line  of  zero  change 
then  crossed  it  and  continued  thereafter  above  it.     In  Noe 
II.  and  Ui.  A  similar  form  of  graph  was  obtained,  only  il 
did  not  reach  tbe  xero  line  after  the  maximom  docreoai) 
wns  puKSod.     In  these  cases,  as  in  the  case  of  No.  IV..  tlM 
capacity  was  alwaysdiminisbed.     No.  3  showeil  iuoreaseof 
capacity  in  all  fields  from  the  lowest  to  the  bigbeM.  Noe. ' 
and  fi  began  by  showing  iricreaae  in  low  fields,  l>ut  in  fieldi' 
higher  than   200  uniU  sboweil  decrease  of  c-kpacitjr.     A 
similar  but  leas  marked  ofioot  wux  obtained  witb  No.  V.: 
in  other  words,  the  graphs  of  Nos.  ♦,  1,  and  V.  paaeM 
first  above  the  zero  line,  then  cut  through  it,  and  paased  in 
almost  rectilinear  course  below  it,  continuing  so  to  the 
highest  fields  atuined.    The  following  scheme  gives  iImj 
nature  of  those  changes,  minua  meaning  a  diminution  oQ 
bore — i.e.,  an  average  oontraolJon  of  the  walls  of  the  tabe 
aa  a  whole — and  plus  an  incnue  of  bore  or  average  ezpu). 
By  low  fields  we  moan  fields  of  less  than  300  anita. 


sion. 


The  numbers  are   the  greatest  muiuured   values   of  the 
dilatations,  or  changed  per  unit  volume,  uml  are  maximom 
or  minimum  values  in  all  the  low  fields,  except  in  the  < 
of  No.  3  and  Nol  IV. 

/ncWMM  »:  Ovocitv  (fit  10^  evWe  on.)  q^  Aim  •*(*«*  IV*** 


— 

Iron  babe*. 

— 

Steal  tabes^ 

Nob. 

LowfleU. 

HIgb  Odd. 

Hot. 

l^wOdd. 

HiKb  Md. 

I. 

II. 

III. 

IV. 

V. 

-  17 

-  I» 

-  u 

+  OS 

*  11 
-    6 

-  at 

-  61 

-  » 

1 

9 
4 
S 

-  10 

-  IS 
+  U 
+  £-< 

*  IS 
-  41 

-  a 

Tbe  greatest  duuige  Mr  unit  volume  waa  obtained  in  the 
case  of  tube  4.  In  field  1,000  tbe  dilatation  amounted  to 
-  *  X  10-«. 

It  was  necessary  to  subject  the  tube  Lo  eMh  magnetfe 
field  taken  first  in  one  direction  and  then  in  the  other.  H 
this  {irecautiou  were  not  taken,  tho  material  got  into  a  state 
of  magnetic  bias.  Very  intereiting  results  were  obtaineil 
when  Ik  smaller  field  was  applied  after  a  greatar  field,  the 
magnetic  bias,  or  "  alter  effect,"  due  to  the  larger  field 
having  a  very  pronounced  influence.  To  get  rid  of  this 
magnetic  bioa  it  was  suSident  to  neutralise  the  labe  by 
subjecting  il  to  a  series  of  ficlde  of  dtminUhing  inMDsity 
at  1.1  alternating  direction. 


THE  ELECTROMAGNETIC  STEELYARD. 

nv  PRoi".  M.  II,  .lAi-om. 

I  We  think  this  apixtntus  should  be  better  known  than 
it  IS,  and  have  for  a  long  lime  intaitdeil  to  find  room  tor 
the  deacriijtion  which  we  now  give.— El*.  £.  A'.] 

A,  B,  C,  D  is  a  strong  board  resting  on  four  feel ;  no 
tliia  ia  fixed  a  frame,  consisting  of  two  strong  {loeu  and  a 
cross  b«wm,  E,  F,  G,  U.  F,  0  is  designed  to  supfiort  an 
iron  bar.  K,  bent  into  tbo  form  of  a  honeshoe,  af>d  sur- 
rounded with  cup(ier  vrire. 

II  is  of  a  jnramount  importance  to  eeeore  this  bar  firmly 
in  il4  txMiiion.  1.  is  a  strong  iron  stem,  divided  at  the  top 
in  oriler  to  reooire  in  its  two  bfanchas  Uw  ateel  tcrewa 
lienotcd  by  a  .ind  ti.  Tbeee  screws  are  pointed,  and 
between  them  movoc,  with  very  little  friction,  the  axis  t,  i 
of  the  iron  lever  .M,  N.  This  lever  ia  i{\l.  long.  Ita 
upper  edge  is  perfectly  rectilinear,  and  Anes  off  on  each 
side  like  a  sloping  nmt.  Rxaolly  a)in.  from  the  oeninl 
ptfint  ui  tbia  lever  it  is  mode  stronger,  and  is  ncrforated 
peniendicularly,  to  receive  a  strong  pin,  whicn  is  fitted 
with  tolerable  accuracy,  and  which  terminates  above  in  a 
arrow. 

Undernealb  tfae  pin  hsa  a  nul>  f,  and  ia  fastened  below 
by  a  joioi-iNeoet  bol  above  by  a  female  screw ;  au  thai  iba 
free  revolution  round  its  axis  la  not  prevented.  Tbe  aoev  is 
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wtucb  the  pin  tc:.iL.i  >:..  above  supporU,  aa  regulat«cl  bj 
the  female  screw,  at  au-diig  piece  of  hruo,/,  9,  in  which  is 
firmly  fixed  the  unchnr,  O,  P,  siiTroiinded  by  copper  wire. 
This  piece  of  hnn  has  on  each  side  nn  oUong  cteft,  into 
which  are  introdtKcd  two  corresponding  connecting  ban, 
futened  to  the  Icrer,  of  which  one,  4,  ia  visible.  It  is 
evident  that  when  the  bolt  is  turned  on  it  axis,  the  brua 
piece,/,  5,  together  with  the  anchor,  O,  P,  aorroiinded  by 
wire,  may  be  raised  or  lowered  perpendicularly,  so  thnt  the 
poles  of  the  opposite  horaeihoe  may  be  liroughl  nearer,  or 
kept  (nrther  away.  The  end  of  the  lever  supports  a  gimbal, 
i,  lo  wbich  U  fait«ne<)  a  string  that  paiuc*  over  the  [lulley. 
t.  Mid  mpports  the  weight,  ',  which  coHnt«rpoi>«*  the 
lever  to  toe  post,  0.  This  Ia«t  eiippom  tbo  regulating 
plate.  On  tiie  shoulder  •  niece,  m,  »,  are  two  adjuit- 
ing  screws,  0,  p,  employee  paitty  to  keep  the  motion 
of  the  lever  within  due  bounds,  ami  [urtty — eo  far  as  the 
upper  screw  is  concerned^to  check  the  motion  of  the 
lever,  1,  when,  after  tlie  same  fa  counterpoised,  the  battery 
circuit  in  complete,  and  the  mu^netio  attraction  takea  phue 
before  the  meunring  bof;tRs.  P'  is  a  mnning  weight  that 
huga  on  a  book  attached  to  a  small  waggon  (nniisbed 
with  tram  wheels,  and  which  may  be  moved  to  and  fro 
botwnn  the  fork-like  termination  of  a  toothed  rod,  S,  T, 
in  which  the  ratched  wheel,  K.  works.  By  means  of  a 
sliding  bar  (not  visible  in  the  sketch),  the  latter  may  be 
used  aa  a  catch,  so  that  till  then  the  toothed  rod  can  be 
moved  freely.    The  waggon  carries  a  iilnmmct  suspended 


from  II  fiumo,  which  must  coincide  with  a  point  that  is  on 
the  waggon  in  order  to  secure  the  horiiontal  position  of 
the  lever.  Forthis  purpose  I  afterwards  applied  a  level.  The 
distance  from  the  fulcrum  of  the  lever  lo  the  point  whence 
the  weight  is  suspended  is  exactly  IfL  2in.,  thai  t*  '20  times 
the  distaaoe  from  the  fulcrum  to  the  axis  of  the  pin,  which 
diatuiee  has  been  taken  at  2}in.  Ttie  poles  of  the  borsc- 
shoe,  aa  well  ua  thone  of  the  unclior,  arc  cylinders  rounded 
off,  BO  that  their  (our  extremities  and  the  axis  of  the  pin 
may  be  situittod  in  a  |>lane  at  right  angles  to  the  surface  of 
the  lever.  This  pUnc  may  bo  regarded  aa  that  in  which 
the  centro  of  gr.tvity  ol  magnetic  attraction  is  situated,  so 
that  if  we  dcsignste  the  distance  of  this  plane  and  that  of 
the  running  weight.  P",  from  the  fulcrum,  by  a,  and  n,  a, 
the  attractive  ^wer,  M  =  n,  F.  Tlie  scale  on  the  side  of 
the  lever  is  divided  into  jgin.,  so  that  by  means  of  an  index 
on  the  waggon  of  the  running  weight  ,\th  of  the  weight 
may  be  immediately  read  ofT,  and  ,^lh  estimated. 
Unfortunately,  the  apparatus  is  not  strong  enough  in  many 
pans  to  measure  any  very  groat  lifting  powers. 

In  the  experiment  which  my  colleague,  M.  Lanz,  and 
myself  made  with  it,  we  confined  ourselves  to  from  20011). 
to  3001b.  I  may  also  mention  that  there  are  several  cir 
cumttanccs  which,  notwithstanding  the  utmost  precautions, 
afTeot  tlie  accuracy  of  observations.  These,  experience  will 
point  out,  an<l  1  may  add  that  if  anyone  would  desire  to 
l«rfomi  exact  experiments  on  the  lifting  [lowor  of  tlie 
electromagnet,  he  may  advantageously  make  use  of  Iho 
fnstnunenl  here  described. 


BUSINESS  NOTES. 


C«iiun«rol>l  Cable  Coaspanj.  — Thin  ComiMny  Iiaa  declarod 
quiLrWrtj'  'lit  idond  at.  the  rAt«  of  T  per  Cent.  |ier  nnnuni,  pnyabb 
Oototicr  I. 

WatorfOrd,  — The  iDbnbitan(«are|irot«>itiii;;Ag:sinM  tliodsolston 
of  Ihcii  Town  Council  lo  abandon  tli«  use  of  ibi  •leolrlo  ligkt  fes 
it*  atrocM. 


•I 


DnndM— Mr.  Jamw  Small  has  bem  appnlntod  Insptctor  of  the 
cHjiiilutt^  now  being  laid  Ln  diflerent  streets  (or  cariylng  tlie 
electric  wtm. 

Bmlejp.— The  town  cterk  of  Bamler  has  raodvwl  from  the 
Local  (iovoramont   Boatd  sanction   to   borrow    £i£l,500   [or    th 
alootric  li)(hcin|[  ol  the  borough. 

Haw  T*I<ipIien«  Companir. — Share  cnrtUiciittti  of  the  Nsw  Teb 

fhoiii^  ('o<ti{iMiy,  I.iiiiitocl.  ma}'  now  be  r«ceiv«d  kt  the  olHoes,  110 
■[ijiod-x.ii'flt,  K.C,  in  eichnngo  for  bonUorn'  frecipt-. 

WMt«rn  Bad  SraslUas  T»l*|T*pk  Ceoapaity.  — Tho  raceipta 
thu  (.'ompanv  for    Ihv  put   meek,  uft«r  dciluctiii^   IT  per  ceo 
pnynble  to  tbo  London  Plntina- Brazilian  Comiiany.  woru  £'i.~S3. 

Honlay'a  Tolatp*ni>li  Oompanr,  — A  dii  idend  at  tlia  rate  oi  T  |MV 
cent.  ]«r  nnnum  on  tlie  iircferonfc  iJiares  of  this  Comjiaaj,  (or  the 
•ix  montlw  ending  the  ;iuth  Juno  but,  will  be  paid  on  the  Ist  Oate 
proximo.  U 

Talepbaay. — Tlis  work  of  laying  the  telophone  between  Madibl^ 
and  Raroelona  is  well  wl«aiic«a.    A  telephone  line  will  shortljr  bo 
installed  botwMo  Teoouitsilaii,  Taxeaeoa,  Tiiapan,  Pueblo  Nnero^ 
and  other  riUngaa  and  hooienilM.  3 

CMMSMvIa   WlrlMg.— Aadrwns's  ooncODlrle   wiring   is  betn^ 
adopted  in  live  uf  the  beautiful  chapels  sod  dlnlng-liaUs  of  the 
coUisw  at  Cambridge.     Tlii«  lyvtem  has  bsan  ssltetocl  lo  avoid 
the  dlsSsuTcinent  of  the  tnlorior  that  would  result  by  wooil  casing. 

Oltr  and  South  Ii*n4«a  Battway  Coaspaay.— The  rocolpt*  tor 
thv  week  vmllni.'  Se<ptember  11  weio  flBH,  against  £dtUl,forth« 
same  nerioii  lui  year,  or  an  inereiiM  o(  £1I)S.     Th*  total  receipts 
for  lM92«how  a  total  increuo  of  £731  ovw  those  lor  theoonsJj 
ijioniiing  period  of  lilOl.  ^ 

Hew  BnuMib.~A  now  branch  aod  sliowrooui  has  b«en  ouonod 
in  Hull  b)'  Mcfar«.  \V'oodbouiie  and  Kuwfon  irnitod.  Limited.  It 
in  at  \3,  rorogon  arcade,  and  u  roaooged  by  Mosanu  Home  nnd 
Llvingflone,  unclfr  tlie  ■uporiDt«ndonce  o(  the  rompony'n  brnnoh 
.'it  41,  I'iccndilly.  HrudfonJ,  YorlciJiirv. 

Bydo.— The    traffic    uiion   the  eleotric    tramway  at    Ryde 
iiicTcising,  uhich  in  only  natural  during  Ihenummor  month*.  The" 
chur^  now  U  one  [wnny  foe  the  joumoy.     The  whole  Inatollatiaii 
HeciiiH  to  be  In  admirable  order,  and  eicoedingly  uolt  maiiaga 
under  the  supsrintendsnoe  o(  Ur.  Koborts. 

WUt«haTam.— Id  addition  lt>  the  t«nden)  which  ware  notilied  aa 
being  Bcccptod  in  our  IojcI  imue  -  vi'.,  thow  of  MewrB.  Ramuy 
BroiL,  Mcnan.  linllaway,  and  the  Okonitc  t'onipany--we  undor- 
■tand  that  th«  tender  of  Maun.  WiIUha  nnd  Uobmion  for  four 
fiol*  of  Wlllnn*  onginOR  and  Crompton  dynnmo*  ha«  hmrn  acoopt«(I. 

Bradford.  — The  committeo  propoaod  to  the  (^unral  the  accept- 
ance ol  lenders  (or  the  oitonslan  of  the  works  in  8olton-road,  at 
a  cost  ol  £'i,'7*^.  9»,  Ad.,  knd  the  purchoM  of  an  additional  length 
o(  main  cable  from  Messrs.  Siemens  Brse.  (or  the  oxtonslon  ot  tlia 
Kirk]^(«  wrvioe.  Tliis  oable  will  be  l,OTfi  yards  long,  and  the 
cost  £828. 

Bra4f»rd. — On  Tnonday  nt  tho  meeting  of  the  Bradford  County 
rouncil.  it  wa«  stnlod  that  tharo  hod  boon  a  profit  in  the  elec- 
tricity department  during  tbo  p«*t  yoar  o(  £Xt~.  T«.  'Jd.  Since 
tlie  oommencotnent  ot  the  works  in  ln^i^  tlieru  had  bMn  n  loae  o( 
£'99.  10s.  8d,,  but  it  wo*  boiied  to  materially  rwduoe  that  during 
the  next  half-year. 

Saarborettgli.— Mr.  Boroard  Drake  has  attended  a  meeting  of 
the  Klectrio  Lighting  Sub'Committoc  and  fully  disca»cd  with 
Ibcm  ihe  (lucatton  of  Uie  electrlo  lighting  ot  the  borough,  lie  has 
been  Instructed  lo  proporo  a  Te(iort  as  to  the  trnms  on  which  ho 
would  adviM  the  Corporation  to  transfer  their  powers  under  the 
p(ovi>:oiiul  order  to  a  comjiany. 

Pertsmeatb.— Tbo  bleat  lime  for  sanding  in  tonders  (or  tfa 
buildings  pertaining  to  Ibo  electric  tight  station  is  C  o'clock  I 
day.     Weliavecsrefnlly  oiamined  the  plans  of  these  building 
and  the  arrangement  seem  ndmimble.     The  consulting  engine 
for  this  scheme  is.   as  is  well   known,   Prof.  Gamett,  and   ttie 
engineora  Meaara.  Waller  and  UanvillA 

Wtrinc  and   litttog.  —We  an)  intormcd   that  the  oontrocta  foM 
the  Hupply  and  fitting  with  electrio  light  of  three  of  the  largMb^ 
biiitdingi  in  the  0117  of    London— nsmelv,   LeadeobaU  Honse 
New  ZoaUnd-chambets.  and  Bitlilt.i-a'ronue-ouildiiigs— oompriaiag 
over  i.ym  16-cj).  lights,  have  boon  signed  this  week   by  alcwrs. 
II.  Binko  aad  Co.,  ol  M,  I-MdsnhaU -street,  E.C. 

Aberdaon.~As  tho  mult  of  tbo  decision  of  the  Ton-n  Cnuncil 
to  intiiidiica  tho  eloctrle  light,  which  waa  reported  in  our  lost 
tssuo,  in  which  ranort  reference  was  inaile  to  ProJ.  Kennedy's 
estimated  eiiionse,  he  having  been  ooosulled  on  tbe  subject,  we 
understand  the  Oa*  Comndttee  are  in  rammunieatloti  Mith  Prof. 
Kennuily  to  ask  him  to  m^te  tho  plana  and  Bpeciflcation«  (or  the 
proposed  instalbition. 
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Orakt  WoaUra  XMlwky.  Tlie  Dtrooton  are  iariling  Mad*r« 
for  Uni*  <|iMilUt<w  of  rtorw  :  amonji  aiber  thin^pi,  for  tolegriiph 
Mp|MnUlM,  («loirinf>l>  iranwork,  eO|t|«r  vim,  [rlcifrnpb  palm,  uiiil, 
la  fM](>  •U  Um  HiBUrl^a  porlalnlaK  to  toloitnt]>hic  <rark.  Full 
lafoniuUlaa  o«n  bo  «bulii«d  (rooa  th*  aWnw  naiwriniondont  nt 
Swiniloa  or  I^Jli>(tl«n.  T«n(1»r>  tavM  bo  r«ool«m  on  or  befon) 
Uvlblny.  tbo  Jttil  proximo. 


Co. — Tliia  Compitn]'  him  iuit  o|>«nixl  otScMi  ftt  lltt, 
Ciin>NM'>u««t.  A  portion  of  tho  nimce  iiiu  bocn  flLi«>i  up  with 
•Mramen*  of  the  CiHnpaDjr'*  mnniilncLurc,  A  Kicnt  portion  ot  th« 
•bnwroam  U  lllt«d  wllh  t)io  oxiiltilui  which  noro  Utoly  nt  the 
(V>iitAl  ftklaco.  Re>M«*  Iho  •howrooin,  hoixrt'or.  •toTOrooina  are 
kJM  Mni;  lilUil  wfih  good*,  po  llinb  ordera  itutj  bo  «up|41«d  dlrocl 
fnwi  t4is  Cunniin  >lrt«t  iiremiaM. 

■tMMaUiMiw  EaUw«y«.-Tbo5tidliini)aDH  theoUier  grMt 
r»HWft)r  eoaigiMiwa  with  linoa  running  out  of  London  ar»  mparing 
l«  (allaai  Uio  oxiuni>Ia  of  the  Mattnpoliutn  Rkiiiiay  ana  provide 
olcctrlr  1iun|>«  tor  the  um  of  tli»ir  (aMXTiigar*.  Tbo  uporiiiuml  on 
Ibo  Uudoncraunil  Rnllway,  wliich  hw  now  b*Mi  contlnuad  for 
»cai*  wmIu,  Ihu  b««n  lound  w  aucoMtf  •!  UiAt  II  i»  atU  |i>,DU) 
Umpa  liav«  b««n  ont«rad  (or  th«  owriitgw  ot  tli«  MMrofiolUu)  and 
DiMricc 


Intaraal  Work.  Homt*.  V&ii(tli»n  and  Brown  Iiqvd  (ittod  Ihe 
wkole  o<  ttio  liMtallinjt  of  ol«c*rie  Hghx  at  tho  new  Trafnlgnr' 
•qiur*  Tboalrv,  St.  Mallin'a-lano.  lanludiDi;  nil  tlMini;ii  nnd  Mlagc 
lie  !  aIm  ol  Ihn  B«dtnrd  Head  Iloiol.  TDttonbam  CourC- 
Mr  tVooda.  will)  HUOUinim  Iho  NUrblo  Hall,  RCrnnd, 
t^ut  Bntft. :  «lMt  No  7'>,  8traiiil.  with  ^fNi  luniiw  :  I.liv 
Muai0  Hall,  CsoninK  Tovii,  with  IMN)  lain|M  itnil  plaut 
anil  iImi  Polytechnio  Inslilulioii,  Kv^ent  Klroet. 

C»iBpan]r.  ~  Th«     DIrcctotn     of     tJie     Bniiih      Eloc- 
Kii^-incocinfc     Companjr,      Limited,     bnro     rcvolvod     lo 
WcommcuJ  to  iIm!  ■hnreholitcm  that,  aubjcct  U>  audit,  m  divi- 
'  at  th«  Rilo  o[  il  poi'  (Mint.  |ior  aaniun  bo  ilectamJ  on  tha 
tnoo  and  nrdlntiry  ulinro*  of  (ho  ComiMuiy  tor  tha  ali  inontho 
Juno  »).  \H»I.  raitkfnii,  with  llio  Interim  dlvldand  uUd  UM 
iWjr,  (I  i«r  pent.  Ii»  Ibv  yuKr  ution  both  clai«m  of  ahitrai). 
iFMialor-booki)  a(  the  Cumiiany  will  bo  olMOd  from  8«pt«mbDr 
ID  lo  38,  botb  inclniiiiv. 

BtAMi  KloMrto  Llglit  CADapaay,  —  Tho  aflairs  ot  the  Sinm 
Klrvlrtc  Li^iil  i^^m|)Anv  .lic  At  Ecri^rh  to  be  ■atlnfActOTily  iwltleil  : 
£'M,IM*>  Imw  boon  ndvancvil  l>y  iha  Ttoanury,  out  of  which  the 
I  uroditon  »ra  to  bo  |iaid.  The  ltriii>h  Coniiiany,  o«  tacoipt  of  ibo 
Hnit  in*t4ilmciit  nwatrlail  by  tlie  rrc«ii(  court  of  arbitration,  will 
Mail  out  a  ataif  of  mm  to  put  llio  ntncblnory  in  nrdor,  af[«r  doln|r 
whitdi  thoy  will  rNt-'ivu  tbe  bakiioe  of  tt>o  (mm  duo  to  Uiont.  Tli« 
cottoorti  will  then  oithor  bo  put  ttp  to  auctjon  or  taken  over  by  the 
Dovorninonl  by  ptirnte  ■rr>i)geimait  with  the  <'oin|i&ny. 

>a>«aB«t.  -  Mr.    W,    tl.    8t4i'«n«on   infonno    u*    lliAt    lio    ha* 

..nMnal  hi<  t>o«>lion  a/t  mnntty  ttavcllur  to  MMrr*.   WoodhouM 

^■^OiawMio  llniled,  LimitoJ.  .m-l  hiu  nccoptod  •  position  mi  Idwd 

^Hnllor  with  Mcwra.    Lain;;,  Wlinrtoo,  »nd  Down,  of  Slit,  Now 

KM-«tr««t,tY. '-After  ncnnnoction  of  lt>vei»niw)lbMaH».Wood- 

hoiiae  and  RawMn,  Ur  Loot*  Urookitinn  liw  rmicnod  hb  uoajtion 

■a  ratiply  *u|iorlntondont.  And  avalUatc   hnnioif  of  ao  oSer  from 

Ur.   I..    K|»(^n,   thv  mnnn|/LiiK  ilLtoctot  of  iho  EpoUiln  Eloctrlc 

AooiiDiiilM»r  roBi|Aoy,  l.iuiltod,  itnr  liaoB  appolnUd  nuaa^r  of 

that  Coiii|uiiy. 

WaMora  Oatoa  Tolosrapk  C*ap*nr.  —Thin  Com|mny  aa- 
nouniie  iliM  a  now  Mlice  ban  booa  o(ioiMd  At  W.  Mark-lnno,  R.C, 
for  Ibo  rvoo|)lk>u  nail  doUToav  oj  iiiw—gwii  tor  and  (roua  all  |airl» 
of  Kortb.  ('«nttid,  aoid  sontii  Antorica,  I'anarda,  B«vniuda, 
llakamM,  VVett  Inidioa,  etc,  Tbi*  (ouip«ny  owa*  tbo  larxMl 
IvUarapye  ayitom  in  oilalonoe  luvins  two  Atlantic  cable,  both 
dii|IMxed,  riindliitf  from  Penxanoo,  ii'J  Caoio,  Into  Kcw  York  Cily, 
oonaoothiic  witb  It*  Und.llao  ■yntoni,  whIHi  ooiapruoa  fXi.WO 
bbUwoI  uriroand  :il,0(N>  tcteirnipn  oIKom.  ThecaotrAloableodic* 
in  N«w  Vork  h«a  dirool  winia  toCalvMton.  Tt'xiw,  conooolingM 
tJiat  plaM  witli  Iho  oblo*  ot  the  Menicon  aoil  Caotml  and  Stmlb 
Anwrioaa  ToloKratih  Coin]HUDitn :  nnd  iIm  direct  wiren  and  cublu* 
to  Havaiu,  Cuba,  oennectiiw  "t  thnt  place  with  tbo  Cuba  Sub- 
laann*  und  Wat  India  and  I'luinmo  TolMCi^ph  Companloik  for  all 
pointa  In  tlic  Wntt  lodlea, 

HewOaMIastie.— Wo  have  rocoirod  from  Uomds.  Itomun  and 
Soiltb,  of  OrdaatI  Work*,  UancheMor,  b  copy  ot  Ihoit  uwU  rooonl 
oalaloirne.  whlcti  rantaina  an  UluatratM  pnee'Uat  of  tb«L'  varlo«« 
naaaMolare*— aueh  a»  tbatr  j«t«nt  noieulalii  laupbow«n  and 
•witcbaa  Wo  bai«  at  rarioin  tliuga  Uhutnuod  tbcaa  kaoipboldan 
•ad  awitohea,  and,  to  lat  aa  w«  am  aware.  uanMlaia  baa  ahown 
thri  it  i«  admirably  adapted  (or  uae  ia  ttii*  tflreotion.  The  otJiw 
IlliwUntloa*  aad  jirica*  are  tliMe  ot  a  vanMy  of  balaaeo.«iuiioiuion 
pondanL*  of  vaiioua  kiixU,  nnd  I)tt4u|[ii  of  vroty  typo  lor  amjntoik 
and  nlllworlt.  It  la  hardly  In  oar  |ir«vlnce  to  OBUr  into  tbo 
qaoHlMi  o(  CMl:  Ibo  cuatoaior  nwl  ooni|Mr«  the  prtoM  o(  oa« 
tnaii«(M)lar«ir  with  thoM  of  anotlMr,  reoMnberlag  alwayo  thai  tba 
lowoirt-prlcail  lliung  may  In  llie  lonf;  run  be  Iom  •aouNntoal  than  a 
hij;hor  prienl  flltiii);.  Maoh  defiouda  U|ian  tiio  tnalerial  aaed  aad 
the  ootViniinihlp  cmtiloyed. 

Oooatry  ■oasaa.  -  It  i*  Miafaclory  (o  fiad  that  Walea  ia 
iiM*lnK  alUi  tbo  luiMa  in  tbo  way  of  etoelrio  Ituhlmic,  MoHn. 
F.  B.  Bauaitera  and  CV  bai-e  Jimt  eampMail  mi  iiirtallalinii  al 
VolUidr>  lor  Mr.  VyvTan-Kobiaaen.     llM  house  and  alablea  are 


Itarfaled  ihroaitboui.  tbe  awUve  power  tor  ehanitDB  the  aeeiUMi 

..         •onfieTllibbetarU 

•Mend  mgine  of   tbat    tv|>a  wliMi   the  abovo-iMMied  ttm  ha' 


Mota  betiiK  o£t«lncl  from  a  Ptfaettnaii  oil 
•Mend  mgine  of  tbat  tyi>a  wliMi  the  al 
•OppUtd  Ui  tbk  (Uitrlot  darteg  (fcs  paM  tow  iHlMJMk. 
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Ye 
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firm  have  ju«  recoii«d  iiutruotions  to  procood  with  tbo  ligh 
u(  CoUrell  (or  the  Mnckiotosh  of  Maokiirtorii.  and  whan  conpl 
thiM  will  bo  one  of  tlio  moet  important  inMaUaliona  ka  Ibe  eoualnr.j 
M«Heni.  Saiindora  and  Co.  hare  the  UifbitinK  o<  Bly  Coiut  IMW  mt 
hand  for  Ur.  Inwlo,  nnd  are  aUo  arranginf);  foraoveral  Other  iMCe  < 
inBlallotions  in  (bi*  dietncl.     Thin  all  jMiate  to  eleobio  licbtlar 
bpcoinint;  idiuurt  iinivunu.!  »t  no  vary  dltlAnl  date. 

DlTootSpaatahToleBTapbCoiDpaay — Theroportoi  tboDireotota 
tor  the  half  .y^ttuendto.l  Juno  30  atal«»  tliiit  the  account*  (or  tbebalt-4 
year  iibow,  after  iiroricllni;  lor  dchcncritv  intcrml.  a  balaooe  to  tbe' 
erodit  ot  proHt  and  lou  of  i^^.l.'U.  Th«  tiaflia  reoeipts  *bow  a 
decroaaa  o(  £4r>  a*  n>m|aTcd  with  thoae  of  tlM  aa(m(i~~~" — 
period  of  IS9I.  They  may,  however,  be  CMwidored  (atM 
u  ID  the  half-yenr  of  IHOl  witli  wbiob  tboy  arc  oompand  U 
proBont  rcducMl  Carilf  had  not  ootiio  into  force  The  worUait  < 
SXponHa  arc  CI70  in  ecOMa  ot  tbow  for  the  comujiocidlnK  period  J 
o(  Laat  year.  Aft«r  putting  the  ucual  «uin  of  £-l,:-**i  <o  Ibo  rcMrvt  1 
fund,  Iho  balatice  of  proUt  and  Iom  amount'  to  iTUMllH.  Out  ofT 
thia  atnoDBt  tba  IHroctora  recommend  the  twyincnt  of  the  divklendl 
at  til*  rate  of  10  percent,  perannamon  Uiep(«lor<aceabBraaaail7 
a  dividend  at  the  rate  o(  4  per  cent,  per  Min«B.  free  of  inc 
tux,  on  the  ordinary  ahartit.  A  balaneeot  £441  will  be  tnarie 
to  the  reaervo  fund, 

aouttaampton.—TheelectriollKhlinatallatlon  at  SoutbaHiptos- 
in   ]>ro^[r«a>dnK  alowly.     The  appatatua  EnutalUd   is  avSolent 
unnorato    oloclriolty    for    abuut    3.000    lantpa,      It    oonMSta 
Miir-hnira  boiler*,   ampplyinK  ateani   to  a  Bobey  onciM.  whic 
drivea  a  CromptOB  dynamo  for  Iho  haavy  wort.      For  Um  Ughl« 
H'ork  D  coinhinalioo  ot  n  Wtllaiis  eniilne  and  Ctompton  dvnaBioU>| 
used,   nnd  thi>  also  char^CK  WO   boIICVU.   thme  «««  a(  DatlwiWi 
inaUUled.     The  whole   inftallation   is   under  tho  diaive  el   Mr. 
MoncrlotT-      We  undorAtand  thnt  the   chanoala    for  ibe  alaotrie 
innin*  have  been  nindo  from  the  Ktound  ciinkera  obtainod  troB  tb* 
Soiithnmptoii  munidoal  doatruclora.      It  iraght  to  be  well  known 
lo  nioAt  people  thnt  the  ground  cUnkera  front  a  dcetmclor,  luixad 
with  ooinvnt,  aMhe*  a  (ar  better  mortar  than  tbo  beet  aand.   At  •« 
inapMlion  of  Iba  now  hatha  and  waahbouaoa  the  otbordM.  we 
noticed   that  an  *lectrical    i^nerator,   Buppllad    by    Mr.   r.   M. 
Nuwton,  of  l^unloD,  hni!  joat  been  oreoCed,  and  Id  Uie  twure*  o(  a 
tow  days  will  be  nt  work. 

Laeda  Tramway*.— The  nefratialion*  tor  tho  aoiinlittton  d  i 
entire   Irninwny  tiyiilciii    ot    tbo    homuKh,    cxcepllni;    only    tbv] 
Itoundhny  I'mk  electric  oara,  i*  proKTOUanf^.     T%e  Boud  o(^ 
ha<-o  npprovod  tbo  pntptewl  of  tbe  Corporatwa  to  serve  notice  Bpoa 
the  tramway*  comtnQv  ra|iitrin(;  tbein  to  ttU  the  looal  authoritw* 
their  nnHerMklni;,  nnd  the  ror[ioration  bare  instructed  Ibnr  lown 
oletk  tOMriroa  oolioe  utMO  the  Coinnany.     The  lown  dork  ' 
also  inslructod  to  '•ffij  to  the  fioerd  of  Tnde  for  iJie  appaintai 
of  a  referee  lo  fix  tho  price  at  which  tba  CorporaUon  may  aeqoirv^ 
the  ttatnwnyii.     I'rogrou  ba«  abo  been  made  aa  to  tiia  purtihi**  i  ' 
the  Now  Wortley  and  Meanwood-ioad  aeoUons.  which  do  not  OOX 
under  the  oompaWwy  powers.    The  [rapoaals  of  tbo  Company  la 
a  draft  aipcoiiiont  Imvo  been  approviad,  anbjoct  to  a  tow  ahera- 
tloniL      At  the  moeliiiK  ot    tbo  Tramwaya    SulMJoiainltteo    the- 
othoi  day.  a  letter  wan  rod  (rom  Mr.  OraH  Baker calliof  attonttoaJ 
to  the  fact  that  hla  a^rooioent  with  the  CorperatiOM  let  Ike  work-  ^ 
inK  of  the  Round  Inky  [imd  olectcic  can  tetinlmlei  on  the  Siit 
October  neit.    It  wsa  decided  to  rsoommend  that  thenmanM* 
with   Sir.  Kaker  ahould  bo  eitemded  (or  a  pttiod  of  Ix  moatba 
Irom  (he  dnU)  mantianod,  on  the  more  lernMaa  before. 


■hire   Ban.  —Tbo  Coooty  Connoitlon  of  Baaea  had 
Tucocamondation  (roin  Ibe  Shire  Hall  Sub  I'ommiltoo  lutdor  do 
iiotioo  at  the  last  nwectii|(,  that  Hr.  M.  I.  M.  WiUianw  be  requir 
to  make  a  cettentl  pcelininary  Inspection  and  report  ■•  t«  tbo  pvo-^ 
liable  coat  aod  nature  of  the  worli  of  llabtinig  the  ttilra  hall  byl 
eloctrlcfty.      The    chairnMtn    of    the    saVoomwdttee  moved    tl«»J 
adoption  o(  this   refiorl,  and  a    loag  diaPeaatow    eaaqed,    wheni 
Calonol    Howard    nMved    lb*   rejection    of    the    raooranenda- 
tion.     Biul     hi«    anModMOnt    wm     Knally     oarrtad    by     IS     to 
three.    lA    menhcra    vottnE    tor    the    ameadineat    aad     lbf«0. 
a)(ainsl    it.      The    BaHX     Covaty    <:ioancU     aeem     ti     have     nl 


very  exalted  opinion  o(   tbe  iiowera  of  lis   seb-oontiaitlae,  totf 

■abwqucnily  lo  ibe  ro^eetjoa  ot  tbe  n 

poaed  that  the  ■ub.cooinitttee  aboohl  report  upon  the  beet  i 


Tocomaaendation  it  was  prv. J 


■abwqucnily  lo  ibe  ro^eetioa 
poaed  that  the  ■ub.cooinitttec 

o(  ImprovtaR  tlie  atnio*iih<To  of  tbe  court*,  aiwj  Ibb  propoaal  was 
oarrMcl.  but  a  motion  which  wa*  also  made  tbat  an  expert  ahoald 
be  teiirai^  wa*  lo*t.  In  Mber  word*  tkl*  Mib-ooBiiaHMa  ot  tho 
Emm  County  Council  I*  saupoaad  to  have  a  saflicleaily  practical 
knowledge  to  make  a  npoci  tha  will  be  worth  dealing  with.  U 
would  not  be  auipririnnwboa  tbe  eenunlttee  report  lo  And  tWi 
anMHV  other  things,  reooini— nded  forlmptoring  (be  ataMMphato 
woulcTbe  tbo  introdaciioa  of  the  eleotrio  llirbt.  At  any  talo,  K II 
la  ai|u«stMn  batweso  |[a*  aod  elaettlcUT,  we  are  qalte  aate  Ikat 
etoeirioUy  will  assist  aoinewbet  In  naklag  the  atmoaphere  !■■, 
obooxioo*. 

Woetrte  >iiio»tim  Flat.  —A  tow  daya  ago  a  onpper  wai  civMll 
at  the  Puddlers'  Arms  Hotel,  Hirwaio,  to  a  nomber  of  w«ni 
nnd  official*  of  tbo  .Vberdaro-UattbiT  CetliMy,  in  o«l*bfUM  i 
tbe  slarting  and  wotkins  anceassdJly  ot  an  eap«asl*«  al*clrf  J 
plant  fui  DurauMK.  erected  at  tbe  above  ooUtery,  owned  by  Ho 
the  Abordare  Menbvr  CoUlorke  ('uiii[>any.   limited.    "Ae  |4a«t 
was  MppUod    by    Ibo   well-koown    lUia  ot    siaMrioal  eoglMoaia, 
Heain.    tbe    CVomptoo  Howell     Kloutric     I'owar,     UgU,    aMi 
Storm*    <^'Mn|aMi*.     limited,     [Janelly,     under     tbe     I 
menl    of     Ur.    G.     Bellh.    of      I'ontypridd.    awl     tbe 
BMpervtdOB   at    the   colliery  of    Mr.   Joseph   B     Kvana. 
of  Crva  lam,  (onMriy  of   YnyqtbwL     Tbo  eleolrie 
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■applUd  br  oa«  of  CraiHptoti*a  MmpevDd  tIjiKtinoiv  drim  by 
LOMof  Mkrahalland  Soma's  enginM.  of  ISO  h.p^,  hnvion  s  flywhiMi 
tOt  14ft.  diameUr,  weigbinK  iiM>at  T)  (oim,  ojid  ^ooved  for  16  liii. 
\  diameun-  rap«.  Tlio  power  U  cnnytyed  to  Uie  pampv.  which  ar« 
I  about  2.iiini )  xidf  from  Iho  iturfncB,  by  mMMa  of  enble  vumilted  by 
I  M«wrK  Collonder  nod  Co.  Th»  |>iimii*,  throo  In  tmiucii^r,  were 
'.built  by  MoMim.  \Viirii«>r  mill  iWi,  \Siilian-on'th«  Ndid-oih' ba> 
["UtrM  (iliinicor,  lUi>.  by  l.Sin.  ntrnkv.  the  other  two  liuio  thr«(i 
I  plaaen,  Via,  by  Mn.  atroliu  tocli.  Tli«  uater is clcKrO'l  in  tJ)0  ODunw 
'  <i(<4^kl  U>  nine  hour*  dail)-.  thaH  <loint[  nvy  with  tiic^ii  |-umpin)(. 

Thii  Hieu  lina  bcon  a  grAt  bonoflt  t«  the  Company  utitl  uorlcmco. 

••  the  Cinmweiy  laffotvi  a  deal  of  trouble  and  cxpcaio  by  kcopjiiK 

th«  w*tor  down  by  moan*  of  (laoni  jiower,  aait  tha  n-orkmon  io*iiiR 
^tinte  and   having  to  work  In  int«n«c  boat  owiux   to  tho  mouq 

MniMVtIon. 

City  »f  LttDdeB  Xloo4rt«   LlBbttns    Cempany.  Llnllad.  — Thv 

,  Director!  of  thin  Coinpntiy  hitvo  iHUeij  n  full  i-o|»rt  of  llm  mVottilKi 

Iwbicb.  however,  la  but  Itttlo  luore  in  detail  Ik^n  out  report  whie* 

I  U)penred  but  week,  though  tho  loiMirt  »•  iHuoil  (>oi>taiiw  a  natnber 

j «  n£urc«  which  it  ii  alway*  dlifinult  lo  obtalo  u  Ith  aenuraejr  (tori 

I  a  iliooch.     From  Ihln  W4I  nmy  t^ii'o  llic  toUowlnK  ox  tract :  "Tho 

LcontrMt«  with  tito  City  lor  mo  lighting  in  main  lhoroiif[b(«r«» 

iMqialrad   the  layioK  ef  treaohea  in  il,w'l  yarda  o(  ntreete.     On 

(June  30  -I.^IM  yanlit  were  lni<l.  and  now  40,410  yAntn.  leavinf;  lo 

[eompleW   l>SBl2.   wbiic^  will   bv   (ininboil   dorini;  the  Dcxt   two  or 

three  weeks.     Of  the  work  in  the  lower  ttrect*.  which  i*  not  oom- 

p«laor]>,  on  June  30,  trcnch»  woro  Uid  M..'CM  yard*  lu  lont-th.  or 

aboiul364  milce  ;  now  thore  are  ooin|>l«i«(i   49.41',!  yiuxl*.     Tliate 

'baa  bMn^ld  to  th!*  d*lR  30:)  mlto*  of  wayi*.    I'he  length  ol  cabiM 

Idniwi)  In  U>  date  In  CilH  tulloi  of  hl^h  ton»i<>i>.  mid  '^2  atilw  o(  law 

Stenaton.     On  Jitoo  30  thcrir  uere  In  tho  »lrMi4  \Si  ato  lumji'i,  now 

lhM«  are  3U.     By  the  middle  of  thin  uionth  nil  aiti  lainlui  under 

'tha  City  oonlracUi  will  bo  runiiini;.  eicejitiiit;  a  few  delayed  for 

vpacia)   nsaaona,   raoh  lu   buil'tin);  O|)erationi,  reooiMiruPlion  of 

JtXaam,  etc.,  onr  lail  dav  mity  bcinK  NovoralMr  i.  %o  thnt  wo  arc 

anHlie  BDOat  oontraeloni  in  boinfc  mdy  before  our  time.     On  June 

In  tb«r«  wtM  11,800  H-c.p.   glow  Lmipf  on  6,7K  yarda  of  nuiin, 

ItflvlBg  a  lamp  denalty  of  two  Umjo  |ier  yani  of  main.     If  tlii* 

ISonaUy  were  t«  hold  e-ood  t)irou(,'hoiit  llie  area  c4  the  atraet  wvrk 

inow  ritdy  l«  receive  main*,  ihia  would  );Lvn  100,000.  In  Lombard 

>  nnH  the  denalty  in  Rii  lamp*  |>er  yard,  nod  in  ('omhill  It  i*  very 

'  nearijt  the  aacne."    With  ttie  rejiert  tbeio  arc  a  •erim  of  very 

tnterMtDitcurvoa,  aod  which,  if  foUoweil  by  ainllar  curves  year 

'  After  jMTi  will  enable  eretyoDO  at  a  glaneo  to  *ee  and  to  anawer  a 

'  gma  Duuiy  quoction*  an  to  iirojtTtwa  and  coat. 

ni«ita«ia  —The  vurveyor  to  tho  Vo«try  lhn«  raportK  to  the 
Voelry  uiion  theelectric  IJL-htiogof  the  diftrint:  "At  the  bopn- 
iBlng  at  IMyear  the  Vevtry  iiad  undur  «>iiniderntion  iho  Kt.  Luke'*, 
rCbeMOo,  Blootric  Li|{htin){  Otdor,  nnd  dc«id«d  to  olTer  oppoMtion 
Ihoreto,  althoogb  it  wa*  drawn  up  on  the  line*  of  tho  Board  of 
Trade  loodcl  order.  In  .^prll  I  aclondcd  with  the  chairman  of  the 
Electric  Lij(hcin|[  <'ommltteo  at  tho  oSieu  of  tho  Itoaril  of  Trade, 
and  t)ie  VeatryV  objeetlona  were  (lalAil  lo  Mr.  f'ourlijnny  Boyle, 
and  Kubgwiueutlj  embodied  In  writing.  The  Hoard  of  Trade, 
hnwaver.  In  reply  »t»ted  that  the  pruvi!>ion«  to  whiuh  tlie  Veatrv 
ebjaeietl  bad  bisen  tnaerted  in  m  mnny  provLalonal  onlere  which 
hail  been  confirmed  by  l^rliament.  that  Ihoy  ooald  not  accept  the 
amendmonta.  Tho  Veitr;  informed  tho  Member  for  Chol'on  of 
Iheitobjectjont.buldid  notnt  liritHDo  their  way  to  apiKnlinit  direot 
U>  ParltAioent.  Tho  mutter,  bowevfli.  I  eonnidtrod  of  such  Impart* 
ance  that  1  oKoln  brmijiht  It  bnforv  tho  F.loctrle  IJffhtlnK  Cont- 
miLieo,  who  niiUioriMxl  the  praparation  of  a  potlt^oo  la  iWlauient 
afCainut  the  Bill  Tho  Veetry  oppoMd  tha  Bill  In  the  Uouee  of 
Lordu,  and,  In  •pite  of  the  objection*  of  the  County  Council, 
ebtaliied  the  de*ir«(l  allarationa  ao  a«  to  make  tho  Veatry  the 
electrical  authority  for  the  parish  of  Cbelaea. 

"At  the  end  of  July  the  Veatry  appolntnl  luo  nn  iiiii|>cct«r 
umler  the  Blectilc  Llt{htin|{  AoCa,  ao  lU  to  omijowor  mo  to  oiumtna 
the  rcconla  of  proHuie.  et4^.  kept  by  the  electric  llnhtinir  c«m- 
(iwnica.  The  Cadoican  Klcctric  LiKhtlnif  ('ompaoy,  not  yot  bavine 
coiDpliod  with  their  Act  aa  reitanU  a  money  ilopewli,  the  Board  of 
Trade  )iav«.  not  Mtrved  ihem  with  the  uauarreKalUionaattoanfety 
and  aupply,  ih>  that  tlie  only  oonijinny  heaping  reoorda  whicli  the 
Veatry  e  inapeetor  can  examine  ia  the  Chelaen  Kleotrioity  Supply 
Corapaay.  Tram  time  to  lime  I  have  inapeoted  iJie  reooida  kept 
by  thia  company,  and  find  thai  the  jireaauro  recorded  by  their 
tnatrumenia  Ui  afwayn  above  100  volte  -It  unuallf  boins  atmut  an 
avetn(;e  of  103  volt*  -eieept  on  ono  or  two  occasion*  whnn  altera* 
lioaa  wore  boinjt  made  to  the  en)[inea  I  conaidor  thnt  their 
•yatem  p4iowi  very  antitloctory  nuulta,  and  I  am  of  opiTilon  tlut 
tney  heap  well  within  tho  limit*  had  down  in  the  Board  of  Trade 
nipilattona, 

"  Th*  ttiiniber  ot  hou«ae  li^htod  by  oleolriuity  in  Chelaca  waa  : 

iHsesa      1800-91.    1801-02 

CbalMa  ElecLricilv  Supply  Comp-iny     113    21ft 31:2 

(Mogan  KlecLtic  Light  Coinpnny   ...      SS    16     IS 

London  Bloctiic  Supply  Cor|.H>int.ion         I     2    2 

iaa  Wi  im 

It  thus  appear*  tlint  about    100  houata   have   adopted    electric 
litthiion  dari^  each  of  tlie  lunt  two  year*. 

"ThoOiwthead  WIrca  Arl,  whidi  »«*  juMivd  in  July,  providw 
that  by-law*  tor  the  r«t;utation  of  •uuli  wirw  were  to  he  tnnde  by 
the  County  Council  with  the  approval  of  the  Board  ot  Trado.  In 
December  the  Council  forwarded  a  copy  of  the  auftgeetcd  bv*Uwa 
la  th«  Veelry,  and  certain  aliiiht  alteration*  1  euffKcated  therein 
were  apnroved  bv  tho  Veatry  nnd  foruaidcd  to  tha  Board  of  Trade, 
but  at  the  and  of  the  yoar  no  enquiry  had  bean  held,  nor  had  any 
bylawB    boon    approved.     On    November    3r4l    t    woe   formally 


Tramway  Company,  and  alter  lolarniiiu  th*  orifcinal  capital  in* 
veated  by  tho  ahar«bolder«,  it  l«  oupeetecl  tlint  Ihev  will  rocoivo  a 
fairly   baodaome  bonus.     The   Company   have  altogcllinr  laauod 


nppointc-l  by  the  Veatrr  icapeotar of  overbeail  wlra*  under  the 
Ijondon  Overhc*il  Wire*  Act. 

BlBOkpeoL -We  wHoable  in  our  lact  ieane  lo  )ri*vha  deHnlta 
aialomeat  that  tho  troubloa  relatanit  ta  the  RUckpool  tram  linos 
had  been  •n4ii't»i>tly  ovorconia,  ami  lliat  the  Corjiaralion  were  la 

SiurchaNe  for  a  atatod  aum  We  bcheTe  thai  laM  Fridoy  a  chncine 
ur  tlioeum— £lli,790— wA«|iaid  la  lo  Llieaonountof  tlio  Blackpool 
KIwt rid  Tramway  Com))«ny,  nnd  that  miSAtutday  tboCerporntion 
cummenoc'd  to  run  the  linv.  Mr,  J.  Iliwketli,  (lie  Conioratioa'a 
elcclrical  ent;iiioc>r,  taking  charj^u  iu  tho  plitoeol  Mr.  J,  Lancaater, 
tho  latter  iccntlenuin  remaininK  oi  outdour  traSiu  iniinnuer.  Tlie 
Sloftpoat  Ooi-lf  uiiot  tho  CoUowinK  informatioii  upon  the  whole 
qaoauoa :  "  The  Dlreclore  of  the  Company  had  aont  in  u  olium  for 
over  £lH,O0O,a«  beln)c  t-he  amount  thoy  romhed  for  tho  tronalor 
of  the  works  in  l'rinoe«*«tT«et,  tha  car*,  and  the  clectriul  iaatalla- 
tion  generally.  Auditor*  on  behalf  of  the  Corporation  had  (tone 
tbroutth  the  acoount*  and  (ounil  the  aum  Ihe  Comiumy  wore  reallv 
entttled  to  wdb  (H.MO.  However,  there  had  lo  be  a  glvcand- 
tahe  principle  adopted,  and  on  a  rveult  of  the  limt  mrt  of  the 
conforanoe,  tlia  Urcotorn  rodnced  their  daim  to  £16,000,  and  the 
Cor|iaraUon  reurwenlallvoa  Inereaaed  their  offer  by  ■lichtadmncee 
ta£IIi3CNJ.  Neither  aid*;  however,  wore  pro|>ared  to  ipia  in 
aiiy  farther,  ami  a  deadlock  waa  arrlvad  at  ThreaU  w«» 
now  need  on  both  aidee  —  the  tramway  dlractora  intimat' 
ini;  that  Uioy  would  rvfuM  to  penuit  tlie  Cor|ioratloii 
to  work  the  line  after  f^riday  unloM  their  dobna  wer« 
MtiaBtd.  Tho  mombera  of  the  Cnuncil,  however,  reepoaded 
that  they  did  not  fear  any  ncuoo  iho  Directora  might  take,  aethey 
liad  no  doabt  a  fmudamua  oompellinit  Uieai  to  hand  over  the 
works  could  eaaily  be  obtained.  The  negoUatiena  were  thu* 
broken  olT.  and  tho  )iaities  woro  aepamting— tn  fact,  aome  (it  the 
Ifentlemen  hn/l  left  (he  room— whnn,  loilnnatel)',  wiaor  counmls 
pri?VAited.  anil  the  Mnyor  and  Mr.  Horafati,  chairman  of  tho 
rJiii<(<lori.  hod  a  wonl  or  two  tovetlxr.  The  reault  woa  that  tho 
C'orinrBtion  reprerentntivea  olMod  to  'eplit  the  diAoronoe,'  to 
divide  the  £SOd  in  diapute,  nnd  tlie  Direotara  acceptin;;  this  deci- 
sion. It  wib  thoretoro  adinUely  arrantred  that  the  jiricu  lo  b»  jiaid 
by  the  Corporation  for  tho  wholooflhoeteoti'ioaluietallationMbonld 
be  Clli.7ril>.  All  thinKaeonaldorcd,  i  h  in  a,i' ran  cement  may  buwiid  to  M 
be  a  very  wkiiKf.tRtoiy  one.  as  it  prevent*  many  dif!iouttie>  and  | 
oonsidorable  ux)jenM  in  tho  way  oit nrbltrntlona,  etc.,  in  the  future. 
The  next  couim  will  be  to  wind  up  the  alfatra  of  the  Blackpool 


I 


3.U]Usi>ur».  but  u)Hin  '2.8M  of  them  only  £11,  1tt>.  hs«  b««a  calleil 
up.     One  bundled  and  fifty  shares  of  IIIO  each  have  been  allotted 
to  Mr.  Holrofd  Smith  under  tho  aereecnont  of  !•e^^rn  yeanofca. 
The  total  (hare  caplul  tberofore  ia  00,0^     In  tlie  Ini-I   balanoe- 
•heot,  the  Compaoy  ahowod  a  sum  of  £ll  000  in  hand  aa  a  deiire- 
cialion    and    leeorrw     fund    account,    £2,Wf    of    thi*    amount 
bein|f    inveelrd     in    the    Raitk    of     Kcw    Zealand,   nnd    £l,M)0 
in    Uie   Bank    of     Brlci«h    Columbia,       Tlien,    ol    onuma,     the    M 
profile  for  the  preaonl  year,  which  Mhonld  amount  to  clow  upon    m 
£3  000,  will  be  available  for  duitribution  amons  the  obareholdere. 
Add  t)iei>c>  n|ipreixiinate  amounta  to  the  £1S,750  they  are  reoeivine 
fii>ui   the  ('orporntlon,  and   you   have   a   total   not  far  abort  of    _ 
£-2*,nOO     All  thlniia  considerad,  I  her  of  ore— though,  of  coune,  wo    ■ 
do  not  tul Vance  thtaoflKorc*  with  any  dcHnito  cl«f[n>eaf  accnraoy —    1 
the  »harehulderr>  tJiould  rooetie  a  very  handtanne  boons  npon  their 
original  Investment,  in  addition  to  the  cood  dividends  -lust  year's 
WBB  'i  iier  cent.— they  have  been  paid  sariitK  theUelaeven  yoarg. 
Mr  Alderman  BiokervtatTe,  who  owna  lib  eharea,  la  the  largeet 
holder  on  tlio  Hoard  of  Uirectera,  Mr.  T.  Shaw,  M  P.,  ownine  S8, 
Mr.  T.  Ormorodao.  Mr.  T.  U.  Morris  30,  Mr.  J.  Addle  and  Mr.  J, 
Broadbeni  in  each." 

Bamati — At  a  apeclal  ineollng  ol  tho  I,Mail  Board  on  Thuraday 
in  laat  week,  the  queetion  ol  Uie  electric  Uglitinir  was  foimnlly 
dinouwed.  At  we  have  nrevinualy  stated,  »  committee  ha*  Iimii 
oblaining  information,  which  may  iwrhajia  aetiet  other*  II  wc  );jvo 
Ihe  TepUee  obtained  froin  Che1mi<ford  and  St,  I*&norM  lo  the 
quealiona  which  were  pre))arod  by  the  clerk  of  the  Board : 

How  loni;  hae  tlie  electric  l)t{hl  been  tii  u»«  In  tlie  dutrlct  1— 
Clielmaford;  Since  April  14,  IISUO.  St.  I'ani'rnai  Since  loet 
Xovember. 

Do  you  uae  it  tor  public  or  private  li|{ht.in(;,  or  for  bothT — '■ 
Chclnufnid  :  Both.     Si.  I-ancraa  :  Both. 

Whnt  it  tJ|-  area  lighted  I--  Chelnulord  ;  Thirteen  tnilea  of 
•Lronla.  St,  Pancma  :  Five  and  a  half  mile*  public,  live  and  a 
half  mile*  prlvala. 

h  tho  light  eupjilled  by  yourarlvoa  or  by  aeoiniioiiyT— Choloui. 
ford ;  Oomptoo  and  Co.,  Chelmsford  Klectric  LtglitInK  Company, 
Limited,    bt.  l^aami :  Oiiraelvee. 

Iloee  your  Hystem  ot  private  llghtiafr  )>ay,  and  it  to,  to  what 
extent*— 4.'lielmaford  :  Noanvwer.     St.  Panuma  ;  No  answer. 

Under  what  nol-horily,  apecial  ,\ct.,  provisional  order,  lioenset— 
Cholmatord  :  License  from  Board  o(  IVadei  minimum,  five  yeats. 
St,  I*anoraa  :  Provisional  order,  oonflnntd  by  Acl< 

Has  mom  than  one  company  booo  admlttod  Into  thedistrletT 
Has  any  inoonvenlenca  beennperteneeii  thareframt— Cfaelmefotd  : 
Nu  other  oompany.    St.  I'anerae  ;  None. 

What  ayatem  ie  in  use  for  public  lightin(|:T->('lielm»foTd  :  inoan- 
<l<MWnta  S'i-cp.,  alternating  Iranalormer  nyatain  (jarallel^,  arcs 
1,000  nominal)  direct  current  (aeriw}-  St,  t^ncrnai  I*nraltcl 
wire,  high  tanaion. 

What  candle-power  lamp  la  found  to  combine  elhcienoy  nnd 
economy,  <a>aa  to  public,  (bias  to  private  llKbtit^;!--Cbolmsford  : 
,%2c.p.,  (tO-cpL  lamp*  wboro  pooaible.  St,  Pancnu:  Xominid 
-2,0<X)*c.p.  publlio,  10,000  Ifrcp.  private. 


Wlutt  I*  ihv  <-'i>i  of  the  Ugbl,  aa  Dompftr«d  iritli  kk*,  bAvins 
r''t.'n"l  to  ll>«  ilhimiiuiliiie  |)inror? -Cb^lmotonl  :  ^n.|>.,  fS. 
lU,  I'll.  ;  BrCT,  £22.  Il>i,  ;  iHcaning,  «tc.    8t.  t>iuicn*  ;  Nannawer. 

Wlial  ■«  (iio  pii<^o ol  tfAapM-  l.uOOft-..  nnil  whai  do  vnu  cliarfco 
p«r  unit  [or  olcctiiciiyT— CholmiifoT<l :  <;»j,  U.  fid.  f'ir/*  l^troa• 
menl.  St.  Paocnw :  '2*.  2d.  km  pn  I.OOdll.  [lublin  ;  6d.  jwr  unit. 
Gw,  &.  9d.  |>er  I.OOUft.  for  priiat*  oontuinor*. 

I>p*yfn««t  cnttdsby  RMUror  by  iwrlodioal  «utM  (a)  tor  gat.  It) 
for  oltctrle  U)tht!— OialiMford  :  SlrwU  |i«r  bmp,  privMo  by 
moUr.     Si.  Hanonu  i  By  meter. 

What  in«tbwl  in  adoptwl  to  piorido  aKainirt.  fsilurco  of  the 
IlKht  T— Cbolmaford  !  All  pbuit  is  daplioote.  St.  I'anoriui :  (iaod 
jdjuit. 

How  ia  uniformity  and  ■toitdlii***  o!  |t|cbt  niAintiilnpil  1 — 
Chotmatottl  :    No  aiuwar.      St.   ]>!MicrM ;    8*Tmi  iBMhinea  ;    two 

■PMO. 

Afv  (h*  lln«  oarHed  overhead  T  Hea  anv  oocident  or  incon' 
VMkno*  boon  «xperianc«d  therefrom  :~<'lieIni«(otd  :  Oi-orbood  ! 
no.    St.  I^inOTaa  ■  Underftnxind. 

What  control  i<  poaawoil  by  the  llithlint(  authority  ovor  tlk« 
nndarukervla]  aa  lacha/KH  for  |irlvat«  U(ibtli>K>  <^)  "*  '<■  public 
aafety  or  damafio  lo  property,  (r|  a*  to  Interfereoco  with  roadwuyi" 
or  footwayi !— (.'Iieltnidqrd  :  Ucenie.      St.  PancrM  :  Dnal  ootitml. 

What  waa  the  coat  of  obt^ning  your  order  beyond  the  £Si> 
(l«|ioait  U>  the  Boanl  of  Trade  (<•)  wi'.h  roBBixl  In  Ilia  priiiter'n 
ohar^aa,  (ft)  folicltor'a  ooata,  1r)  roaohiaery  ?  It  the  pravuional 
order  i»  In  your  own  hotida,  do  you  pnMticoIly  aublet  it  U>  a  oon 
tnwlorr  It  w,  at  what  oo*c?-Cbe1iiuifonl:  About  £10U.  St. 
Panona ;  Total  £3Sa     Ko. 

Had  yon  any  onpoaltlon,  and  wa<  it  aocooNiful  ?  Havo  you  irtic. 
eaaifvny  nbjaotad  to  any  application  from  outfide  undertakeri  !— 
Cfaehnitord  :  No  oi>i>o«itlon  either  way.  St.  I'luicroa  ;  Not  known. 
Order  obCaJaod  IHSl.  AuplicMioii  ISUII  uaa  mode  by  another 
oompany.     Venry  aaked  Counoil  toexKod  order. 

Otlier  infoiiDntian  wu  feceiveJ  bom  Uahlotonn  and  from 
Chatham,  and  the  conimittoo  reeomoiondod  "  that  Uie  Board  lnl(e 
the  oeccsioiy  aiciui  to  ob(*in  thnir  own  ptnTiitlonal  order  (n  the 
enauinic  BnuJon  After  a  lonK  dlacuiBiloii,  the  r«|iarM  of  the 
conunlttee  wore  adopted,  ami  liy  .-tuolhar  motion  the  Elei^trii^ 
UgbtlliK  Cominltlee  wa«  r««p]>olii(eil  with  an  adililioiial  member. 


PROVISIONAL  PATENTS.  1892. 


r  Rl.l-TKIIIil:li  i. 

I  IMTV.  ImirrereiBeala    la   and    relatlBK   te  talepbonle    loatra* 

I  menla.      Jaiutn  Muirliovl.  W[.  Kiiohnnnn  •ttcct.  I^lnigow. 

^^  IQIM7.  I«apre<reBi»Bta  In  aad  aviwratna  tor  obtalalBg  netata 

^^L  by  elaeirvtrala.     Hans  Helnrioh  t*rol.  40,  Li»«)ln'a'ioB' 

W  Bi:rTii«iii.ii  fi, 

I  IfiQtM.  CoK^  "MnltWD  la  Pane"  aleoule  top  baaa  for  Iwou. 

^^L  Ckarloa  .lamo*  Jowpb  Cos,  81,  Lavtinder-bill,  (lapham, 

^f  London. 

^^  ISWtt.  iMpNTanaaM    In  paaamo-dyBaBO    aaaun       (Mmond 

I  Savary  d'Odinnli  imd  Era  Savaryil'Odlnnll,  -V^,  Canin-alr 

I  ffnrdr^ii,  I.oncLou, 

I  ISMNi,   ImproTonutnta  In  the  maoaa  of  ooDvaytOB  or  adlBlstater- 

^^_^  Ing     oloetrlelty    tor    medloal     patpaaoa    or     oibera. 

^^m  Edmund    SAVnry    ilOillarili    and    Btb  Sararj-   d'Odianll, 

150SI,  Improvaatoata  tor  etuurttac  rapcora  for  Inhallai  par* 
peaoB  or  otlierB  with  aloctiiclty.  I'V.hiiond  Savnr^ 
d'OdUrili  nnd  Eva  Santy  d'Odionli,  M,  ToirBwalf. 
iratilctw.  [.AndoD. 

15082.  bapToved  dkmuu  n>r  adnaiatalariac  •teotrtatty  to 
Knimata  or  tanman  bslsKa.  r.ludnd  Sarary  d'OdlarJl 
mil)  K>.iS.i.iirv  il'OiliLiiill,  ri.'i,  I '.ir ^wnll-RnHinni.  I»ndan. 

I>^MI3,  Improved  menaa  tor  adm I nl« taring  or  eoBToylBK  alaa 
trtdty  for  modloal  or  Mker  porpoaea.  tkliuond  Savarr 
d'Odkidi  aiKl  K^x  Santry  d'Odkrdi,  U.  CortiwaU- 
gatdfti*,  IjuTiilii^i, 

ISNI.  baproT*d    aleetrto  wark   nbbad   bait,     (ieorge  Jamoa 

Sjioecl,  IM,  Iivnnian-atraet.  Itcficot  atreet.  London. 
\SVJ%  mproTod   amMafwaaata   of    pnlleya   and   fe«B4a    fN- 
drlTlag  NMktoaa  from  aleetrontotora.     Simirena  Broa. 
and  Co..  limltod,  ^,  Sonlhainpton-buildinfra.  CtiaAoery- 
htoe,  I.ondan.     (Maaara.  SltOMna  and  Halaho,  Oennany. ) 
icni.  nio  manutltotare  and   prodaatUa  *l  ooaiDaaltlnna   of 
mattar  anltabl*  (or    nao  tor  llWillMa.    pMdUiL«a.  pr» 
^^  ]*eiilo    Bnldea    or   rtnca,    oleiWiJeal  oaadnotera,   and 

^^L  aa*tacoiM artlelaa.     Phltlp  HanrrHolnMa,  47,  Llncoln'a- 

W  in9<F2    Improvemeala     la    Uie    nuu>nta<-tiiro    et     oempoatUoa 

I  bentlnR*.     pacldnca.    projsctllo    lOlitoa    ar    rlnda.     »r 

^^B  BjLaloKoaa  aiUelea,  appliDabl*  alao  tmr  aaa  aa  oJeotrie 

^^H  ca&duciora.       ('hilip     Hirn y    lIotiiMH,    47.  lUncAlii't  lun- 

^^r  !:i'1i!p.  l/.iii.Ji>ii       |i  '«mi>lv(jg  apeclAcation.) 

W  IfiOM.  Imprenaaeou  In  •iMtne*!  eaateaMra.     Phlliii  Bonry 

I  lloliiiM.    47.    I.iiimin''  Inn.llakU.     l.ondoii.      [CompJato 

I  niMvlrinalbin.  I 

L IMNK.  InprevBMeala  la  Ih*  maanlketara  of  eleMrto  elrealla 

^K  and  aaMaa.    Allr«d  VInoenI   Newtoa.  6.  Brewn'a  bulM 

^^L^^  UiKa,    ChanearylaM.   London.    ^oIib    AnaoM    Barrvtl* 


UiKa,    ChanearylaM,   London.    IJoIib    An 
Unltwl  Sut«*.)    (CoapMa  tpmMoUkn^ 


IHKi!i. 

10(114. 
lOOMi. 

lUOTiC. 

imu. 

IIII-J4, 

llll-Jil 

lam. 

I(il4-J. 
ItilTli. 

iinni. 

HUM. 
BISiM. 


tnprovomonta  Id  tlio  nDanttfaetnro  of  olac«rloal  elroitUa, 
eablea.  and   other    artleloa   alike    aa»)aet  to  aaxsr* 

AKlol    Vl(ii.-«iit  N>"l.jn,  iS,  Brmnn'a  bnildi'iij;-,   (banOfry 

lane.    Lomion,     (John    Arnold    BarrcU,    Uoltad  Sli         ' 

(Coiuplolc  «|iacitioatiun,  I 

SKmuatR  7. 
ImprovemOBla  In  pbeaen-apka.    John  WflU*Bi 

Ui^h,  '<■•.  I'liiincor)*  liiin!.  [»tiil<ni.  (Compkiteap 
An  Improved    procoaa  of   and  apparMaa  tor 

trelytlo   decempoelilea    of   alkaline    mOU.     HamRIrM 

Yood^'  ('»«iiicr.  f'.").  (■liiiiKWty-lano,  London. 
Improvamenia  U  dynami^eleetrle  Maohlnarr.    Thona* 

Kuih»nl  Fceoinun  mxl   \Vtllum  Waller  Pope,  46,  BoMb- 

amp!  on -building.  <.  Inincory-lano,  London. 

iiKITBMBKK  8. 

tmp«evom«nia  In  alKaalUnfc  anneiia«liic.  and  ai'w^ 
tiaiBK  by  •laotrle  or  eihor  Usbt  oa  the  olenAa  or  "''^l 
vapour,  and  la  apparatiw  therefor.  Edwarii  C*Uft)l^| 
77,  t'lir»Tic<.'f y  Jauc.  Ixjndoti. 

tiiipr«*«tnenta  relating  to  telopbonlo  awltobU<  o^ 
paratna.  AHted  Koalinic  BonncCt,  45,  youl^iaiut-ton- 
t>tiitdiii):t.  (.Iiiinoeiylnne.  I^xiilon. 

Imprevcaaenta  In  aoldeMnc  Jelala  of  elaetrle  ^^**' 
Wnlki'i-  Mi"*l«j,  W,  .Vloiill^li^ir  rooil,  I'ockhani,   LoBOaa. 

S*n«MliKK  1', 

tmpreved  moaBa  tor  tranamlttlBlt  teloKrapble 
ilLroagb  anbmarlae  and   UIM    oabtea.       Ueiiry    Alfi 
Ch^irliv  Sniiridctr,  l'.:4.  Cliancery-tane,  London. 

Imprsv«msii(a  In  MleKrapUe  leeetvlaK  laatrnownta. 
,l<il>i>i.ii<^  Fi}<lpiiitahl  Elot^aard,  17.  iH  Ana'a.aqsarc 
MiKii'li-wlt'i .     (Hriiix  Peior  Fryd,  Dcniuark.) 

Improvcmanta  In  the  moana  or  apparatna  ter  me 
Bificulcliy.     K'iwHiii    Howard     Poicv    Huniphftya 
William  Kri«mi  >  iroeno.  0.'i,  Cbancory  laito.  Loodan. 
SKrruiiiRK  10, 

iBprovomeaU    In     calvaale     batlerlea.      Jean 
Fiiolirif.  151,  Stftind,  E/^nrlun. 

An     Improvemnat     rolatlaK    to     ele«trloal     awllct 
aookuta,     aat.«at*.    and     like    oleftrtoaLl    apiiliaiice 
Samuel  Thoiiiai  Wjand  and  Loul*  ilchnuiini,  9.  *^  m' 
cuurt,  (1  ray 'a- inn,  London. 

tmpreremenia  In   Ifao    eloctrolytlcal    deDowpe«IU«4l 
alkallni:  rhlarlrica  for  lh«  prodnetloa  at   ohlorlBe   aad 
nlkaUaa.  and  In  appoLralua  lb«r«t»r.     (.'nftnllc  Atph<;^i^ 
Cante,  46,  Llnuola'ainnHekLt,  l,oaKlon. 


I20OI. 
I30S7. 

13714. 
l4IKt!). 
171411. 

i;u) 

17719. 
l7Hl!t 

imu. 


I7W. 

3W9. 
1I«I7. 
I  IMS. 
I31«7. 
13221. 


SPECiKICATIONS  PUBI.ISHKl*. 
SlaMrle  aecnmiklBtora.     Ctoaupton.     (Second  edttloa.) 
Kiaetrtalty  oeunter       Kic4iard    and    Othtra.      | 

aiNKTlficeUOB.) 

im. 

MMWortas  eieotrto  onrrenla.      Miller. 

Blaotrloal  moaaurlDg  apparatoa.      Itn'keiUAUn. 

■IcctrlD  ■wlc«b«B-      Snyvra. 

Blactrto  Inanlatera      Mon;aM  aixl  JaliMw. 

Bleotrlo  battery      Kyac- 

■leotrlc  traBaromera.     Pyke  and  Hani*. 

Be«trlo  awltokea.     1turtiii>. 

iBMUtdattoeat  elaetrle  Lunpe.     Lake.     (tkarfJlii  dlM 
triclleile  ilaat«(<li^)]ai  Syalom  de  KholliMhy.) 
IIWL 
Xlactrlo  olerk  naaeluiiilam      Boult.     (Ella.) 
Klectrloal  puah  batlon.      tlllloi. 

Djmame  maahtoea.     Hall, 

Bleeirle  elrealt  bexea.     Ber|t<nann. 

Sleclrle  are  UMDp      trbh, 

Telepbonea.     Dnikcit. 


i 


COMPANIES-  STOCK  AND  SHARt:  LIST. 


BrwkOo.    » ,4 

-  Pref. 

City  of  Looilon   

India  Bnbbrr,  Gntu  P«n1m  k  Tbiapark  Co. 

HoDM'IO'Hetta*      «„... 

llMiopalilan  Elettno  Sapjily    ....» 

Leaden  K4Win«  inftiy    ».... 

wmk  Umiav    ,,.. ■..,..•..-*»•».«.'.■■ 

St.  Jmat*    

KaUonalTalapkeM    ,..„.„.... 

Klaeuie  Caeutmetloa... 

WeeUntnalM  Uettrfe,..^ 

Umrw  UaMfie  anifir    
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NOTES. 


Havre,  like  PorUmoutb,  i«  M  hHro  tnnatormen  aoder 
the  public  ttreeto. 

Plntloam,  in  good  quality  and  of  conBiderable  qiunti'ty, 
has  been  Uianii  oti  tho  Pacific  eoa«t, 

Hooses  of  Pftrliameiit. — The  House  of  Lords  is  to 
bo  lighted  ihrougbout  by  electric  light. 

ElMtrio  Velocipedes  will  he  made  for  Mle  ehortly 
by  the  Socif  U-  des  EtAbleas«ment«  Decauville  al  Paris, 

HeUbrono,  the  only  tovn  luinK  the  raultiphue  current 
in  a  central  MaUoii,  hu  alrMdy  a  demand  eqna)  to  4,200 
lampt. 

Popp  Compaay.— M.  Victor  Popp  ii  tearing  the  post 
aa  director  of  the  Popp  Coiapaoy  to  take  the  position  of 
oonraltinK  enp^neer  to  the  company. 

Speoiflcatlons.— A  work  entitled  "  Electric  Lighting 
SpeciGcations  "  baa  been  iaaued  by  Mr.  E.  A.  Uerrill,  al  the 
W.  J.  Johmtoa  Company,  of  New  York. 

Ammonite. — The  now  explosive,  ainroonit«,  by  the  ubo 
of  electric  Brin;;  and  careful  taro)>tnf;<  does  away  with  any 
flames,  and  la  coming;  into  use  for  fiery  minee, 

Crewe. — A  definite  scheme  for  the  establishment  of  a 
technical  institute  at  Crewe  is  beini;  considered,  A  Special 
fcatnre  will  l>c  mmlc-  of  engineering  in  all  tU  branches. 

Coaat  CommanioatioB.  — It  was  stated  at  the  meeting 
of  the  Dover  Town  Council  on  Wednejiday  that  the  East 
Goodwin  lightship  is  to  bo  telegraphically  connected  to 
l>o»or. 

Obiiroh  DocoratioD*  la  Paris. —The  cbnreb  of  the 
^Wred  fleart,  on  the  heights  of  Mmilmartre  al  Paris,  has 
been  lighted  np  during  the  celebrations  with  a  large  cross 
of  electric  H;;htB. 

Allantio  Ughtehlps.— The  t'ronch  Ti  ansatlaotic 
CocDpany  is  stAtecl  to  bo  considering  a  propnsal  that  liftht- 
ships  connected  by  tele>:r.ii>)i  cahleK  he  stationed  at  interrat* 
of  300  miles  acroas  the  AlI.Littic. 

Telepbooe  In  Anstria.— The  long-distaiicv  telephone 
between  Trieste  and  Vienna  hu  been  connected  to  Prague, 
a  total  of  728  miles.  From  end  to  eud  the  sounds  are 
[Mrfeclly  dear,  and  conversation  is  carried  on  with  ease. 

Eleotrio  Fly  Trap. — A  new  fly  trap  is  driven  by  an 
electric  Riuior,  ami  iicpt  in  sboj)  windows.  It  drives  a 
broad  band  smeared  with  some  sweet  substance,  the  flies 
alight,  and  are  carried  along,  and  then  swept  off  into  a 
wire  tra|). 

Navat  Indicator. —  The  lulian  Minister  of  Marino 
has  deljnitcly  adopted  an  electric  indicator  invented  by  an 
officer  of  the  Italian  naval  service,  and  the  commandant 
of  the  navy  has  expressed  his  opinion  that  it  is  of  incon- 
tesliWe  service . 

Cyrns  Field's  Mementos.— Mr.  Cyrus  ('ield's  collec- 
tion of  curios,  medals,  and  reminiscences  of  the  laying  of 
the  Atlantic  cable,  which,  besides  his  insurance,  were  all 
tliat  remained  of  his  once  princely  fortune,  wilt  be  exhibited 
at  the  Chicsgo  Exhibition. 

Barnard  Castle. — A  correspondent  to  a  Teesdale 
|>a{>vr  says  that  in  bis  visit  to  Ireland  ho  saw  both  Dublin 
and  Londonderry  lighted  by  electricity,  and  the  li^hlin^ 
was  «;ttiafacUity.  He  aays  the  town  of  Etarnard  Castle  has 
the  advantage  of  water  power  and  could  easily  adopt  the 
iiciv  tlluminant. 

Book  Roooived.— We  have  received  from  M.  Julius 
Springer,  uf  Berlin,  the  issue  of  FartntkHHe  drr  F.Mirotteknii: 


for  1891,  being  the  fifth  year  of  appearance.  It  contains 
a  1arf[a  and  oarefully-arranged  mas«  of  infonnation  upon 
electrical  subjects,  and  the  advance  of, electrical  industry  in 
Germany  generally. 

Spftfa. — The  central  installations  in  Sjjain  are  extending, 
much  work  being  done  by  the  firm  of  Pianos,  Placer,  and 
Co.,  of  Barcelona.  I'hc  tirm  have  lighted  some  20  towns 
in  Spain,  and  the  contract  for  Tolosa  baa  been  awarded  to 
tbem,  in  spite  of  serere  competition  frtHn  foreign  firms. 
It  will  comprise  three  torbinee  of  2S  fa.p.  each,  working  at 
a  fall  of  4e0ft. 

Hoant  Wasbinfftoa.— l1io  electric  eoaroh  ■  light  on 
Mount  Waabington  enables  a  news|>aper  to  be  read  at 
Maplewood,  17  miles  away.  A  peculiar  appearance  is 
noticed  against  the  white  walla  of  the  hotel  of  dark  spots 
the  sixe  of  a  leaf,  floating  in  the  light,  which  are  thmight  are 
probably  due  to  the  magnified  shadow  of  minute  dust  specks 
near  the  intense  arc 

Albambra.  —Tlie  Alhambra  Music  Hall  hu  been 
beaiiiilully  decorated  and  fitted  up  with  electric  light  in 
electroliers  of  special  design  round  the  balcony  fronts,  and 
upwards  of  130  incandescent  lamps  have  been  placed  in 
front  of  mirrors  in  the  grand  circle  and  stalls.  The  cleo- 
txoliers  are  in  hammered  metal,  fiaiihed  in  silver  and 
gold  ormolu,  and  present  a  most  handsome  effect. 

Oar-Hotor  Regmlation.  —  Hen-  Kolben  baring 
claimed  for  Spraguo  the  first  introduction  of  combined 
tie  Id -magnet  coils  instead  of  resistances  for  the  regulation  ol 
electric  car  motors,  M.  Reokeniaun  writes  to  the  EMro- 
IfehnixAe  Znischji/t  to  eay  that  be  patented  a  similar  com- 
biiialion  in  1684,  and  that  one  of  his  cars  fitted  with  this 
regulation  was  run  experimontolly  in  Berlin  In  Ihiit  year. 

Canal  Boats. — ^The  trolley  system  applied  to  canal 
boats  is  now  being  once  more  lu-ged.  It  would  be  inte- 
resting to  know  if  any  experiments  or  trials  whatever  have 
yet  been  made  in  this  direction.  The  bargee  is  proverbially 
an  ignorant  and  rutUer  degraded  specimen  of  buniiinity. 
The  smart  electrical  engineer  i*  replacing  tba  horsey 
element  to  some  extent,  and  may  invHdo  the  domntn  of  the 
laiy  bargee,  with  profit  to  his  own  soul  and  tlio  purse  of  his 
muter. 

Belftsst.— A  "Mill  Manager"  writes  to  tho  AW/uf 
Ntws  I^ttfT  to  raise  the  question  of  introducing  electrie 
light  into  that  town.  He  says  be  spends  over  £250  a  year 
for  gas,  and  is  told  by  bis  friends  Uut  they  find  groat 
Unefit  from  electric  light.  He  thinks  that  if  the  Corpo- 
ration undertook  tho  supply,  numbers  of  mills  would  take 
it,  and  wishes  to  know  the  cost.  Probably  the  Ntvu  Uller 
would  insert  a  eontribution  from  responsible  firms  giving  a 
few  detail?. 

Milan  Exhibition. — The  proposed  electrical  exhibition 
at  Milan  is  to  be  [irivately  carried  out  A  charge  of  lOf.  to 
20f.  per  square  metjv  will  be  made.  The  programme  is 
extensive,  including  generators,  mains,  motors,  telegmpby 
instruments,  medical,  raw  material,  engines,  teaching 
historical,  Htei-ature,  and  jJans  for  electrical  installations. 
Particulars  can  be  obtjiined  from  the  Comiuto  Eziiosisione 
di  Elcctrotechnica,  Via  Amooe  9,  MiUno. 

Atlantic  Telesrapb, —That  most  interesting  and 
even  exciting:  work,  the  "  History  ol  the  Atlantic  Tele- 
graph," is  about  to  l-e  is!?uc<i  in  a  revised  form  by  Mr. 
Henry  M.  Field— Mr.  Cyrus  Field's  brother.  It  was  first 
issued  in  1K66,  and  in  it*  ravised  form  should  form  one  of 
the  linoks  necessary  to  the  library  of  every  electrician.  It 
is  also  one  of  the  best  books  poasible  to  give  to  a  lad  for  a 
Chrietmas  gift — far  prefenible  to  fire  the  enterprise  and 
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Inrenttro  iiugiiution  tlun  tli«  usual  Mboolboy  adventurei, 
and  while  being  qtiiu  u  oxcitiof;  hu  the  inostimablo 
ndvitnUge  of  beinp  tino, 

TnUa  Li^htiDff, — In  the  dUcuaaion  on  ft  paper  bj-  Mr. 
E.  C.Riley  oil  "Thy  DcvelaptnontofGasLi^jbtingin  Trains," 
before  the  Soulk-Wett  of  EngUnd  Diitrict  Association  of 
Oiu  Managers,  the  author  uid :  "  Boveral  railwajK  that 
hare  oxp«rimcjit«d  to  a  oonsiderftbl«  extent  with  the 
electric  light,  but  have  now  adopted  gne  lighting,  arc  in 
coiMcquonc«  using  tarffer  lamps  un<l  betUr  burner* ;  the 
conaumptioii  being  nearer  one  cubic  foot  than  the  ift.  pre- 
viously used."  He  also  remarked  that  the  heavier  and 
darlter  upholstery  in  the  first-clasi  carriage*  neceeaitated 
the  uae  of  two  lamps  to  pre  as  good  a  light  aa  the  lighter 
and  Ices-iiphotstered  seoond  and  third-class  carriafro*. 

Eloctrio  LlgbtlDK  of  Frniikfort-oD-tho-Halae.— 

We  have  received  a  copy  of  a  prtnc^l  report  prepared  by 
Hours.  W.  U.  Lindley  and  Oscar  von  Miller  coaceming 
the  proposed  central  elation  for  Frankfort-on-tfac- Maine. 
Tliia  report,  which  is  addressed  to  Mr.  Adiclcev,  the  mayor 
of  that  town,  deals  genemlly  very  fully  with  remarks  made 
ill  letter*  to  the  mayor  in  August  by  the  Acctimulatoren- 
fabrik  Actien-tieaellKbaft,  of  Ilagen,  and  Meaara.  Scliiickert 
aod  Co.,  ol  Niirnberg.  both  of  whom  hat)  presented  schomos 
for  the  electric  lighting  of  the  town.  The  reporter*  do  not 
Hoo  their  way  to  any  material  change  being  made  in  the 
advice  given  in  their  previous  report  made  in  June  last. 

City  of  London  College.—  The  prospectus  of  the 
City  of  London  Coiiej;e,  or,  a*  it  is  also  termed,  the  City 
Polytechnie,  contaiQ*  a  very  extended  list  of  olawet,  rang 
ing  over  63  different  suhjocU,  from  agrieulture  to  wood 
carviiig,  including  arCa,  languages,  and  acionoee,  all  at  the 
moat  moderate  fees  of  throe  to  ten  shillings  per  term. 
Membenhipat  halfag^iinea  entitles  to  numerous  advan 
tage^  beaidei  admitaion  to  classea  at  reduced  fees.  Much 
attention  ta  given  to  engineering  iuatructiou,  and  the  college 
in  Moorlieldi  endently  gives  great  opportunity  to  hard, 
working  aludonta  to  give  themselves  higher  instruction  in 
special  eubjeou,  which  thoy  may  make  good  use  of  for 
future  (irogroea. 

Mew  Ventilator  for   0ndereroaDd    Condnlts  — 

With  a  view  to  extract  any  coal  or  other  explosive  gas 
which  may  find  ita  way  into  underground  coixliiita  and 
eloee  to  manhole*,  and  an  prevent  explosions  in  caae  of 
•bort  ctrcnila,  the  Paris  Muncipality  has  introduced  a  port- 
able ventilator  which  eaii  be  trundled  and  worked  by  one 
man.  It  is  a  centrifugal  turbine  mounted  upon  two 
vllMla,  and  when  the  huuling  handle  is  liflwl  up  the  venti- 
lator ii  towered  and  fita  accuraluly  into  the  top  of  a  man 
hole,  when,  of  course,  the  cover  is  removed.  It  is  poaajble 
In  the  short  apaee  of  10  minutes  to  renew  tlto  air  in  a  SOO- 
motre  length  of  conduit,  but  the  Town  Council  only  uses 
the  venlilatof  for  100  metrea  at  u  time.  This  portable 
machine  has  already  been  successfully  applied  to  the 
munieipal  electrical  eooduits,  and  one  electric  light  com- 
pany in  Paris  is  about  to  adopt  it.  The  i<lea  is  worthy  of 
emulation. 

IntUtnUon  Portraits. —Every  member  and  aaaoelate 
of  the  lustiwtJon  of  Electrical  Eogfneera  received,  a  few 
months  ago,  an  invitation  from  Meears.  Bamtudi,  photo- 
papbers,  of  2fl3,  Ox fofrl street,  to  he  photographed  for  the 
large  iricture  of  the  Institution  which  they  propoeed  to 
prepare.  A  free  proof  of  the  portrait  was  sent  to  each 
pereon  who  accepted  the  invitittion,  and  now  the  large 
pbolograpb  la  ready.  Wo  have  reocived  a  copy  of  the 
pbotocrapb,  ill  which  the  fignrea  of  the  honourable  and 
ingenious  company  of  aleelrical  en^neera  are  gronjied  in 
an  imposing  hall  with  side  gatleriea.  It  ia  aeconpanied  by  a 


hey,  S3T  being  the   total    nnmber  of  mcmberw 
Those  who  wish  to  (MBsoea  this  interesting  i>ortrait       __ 
can  obtain  it  for  two  guineas,  or  framed  for  a  iiuJe  ertrt 
A  key  photograph    will  accompany  each    picture, 
certainty  forms  an  interesting  personal  reminiscence  ol 
Institution. 

Single  Aro  Lamps.— Arc  lamps  on  a  110-voIt  at 

are  usually  run  two  in  series,  and  it  only  one  lamy 
re<iuired  this  means  wasting  a  large  amount  of  rolta^l 
resistance.  Why  not  use  incandescent  Um|>i  aa  reeiitaooei 
(or  the  arc  lamjis,  asks  Ilorr  C.  Heim,  and  be  expenmenli 
and  reiiorta  at  length  Tipon  his  thesis.  He  used  foor,  six, 
and  nine  ampere  lampa,  and  concludes  that  it  ia  perfectly 
posaible  to  uae  incan descent  lamps  thus,  and  that  tb«y 
may  be  used  for  ligfaiing,  ibeir  fluctuation  bdng  not  mon 
than  10  {>er  cent.,  and  often  not  over  6  per  cent.  Qe  fijU 
"  With  the  application  of  group*  of  incandesmt  tamps,  n 
arc  lamp  burns  as  quietly  as  if  the  exees*  of  voltaic  wen 
absorbed  for  wire  resistances,  and  better  than  if  hmmad  t« 
terie*  with  a  second  arc  lampL*'  Tfao  protection  of  d| 
incaiidoacent  lamp  ia  secured  by  a  small  redstauce  €■ 
suming  five  volts,  which  is  cut  out  of  circuit  after  ataitl^ 
The  system  bji*  been  employed  for  some  time  in  the  Cenlnj 
Hotel  of  Berlin. 

Teleeraph  Improvement. — The  Aasociated  Cbaal 

of   Commerce,  at    their    aicioling  at    Newport   {If on. ^  I 
Wednesday,  passed   some   recommondationB   to  the 
Office  with  reference  to  improved  telegraphic  commua 
tion,     In  the  first  place,  a  reaoltition  waa  moved  thai 
executive  should  take  flepa  to  obtain  telcgrapbie  laetti 
from  all   railway  atationa  not  closely  adjacent  to 
telegraph  offices.     This  waa  passed  with  the  addition 
totegram*  should  be  retransmitted  by  telephone 
Iscilitiea   existed.      On    the    motion    of    the    VTn 
Chamber,  a  resolution  waa  carried  that  it  was  unfair 
[be  i>ub1ic  to  consider    the  telegraphic  department 
separate  financial  concern  as  causing  unwarrantable 
in   much   needed   reform*,  and   that  the  time  had 
arrived  wliun  the  .xddress,  if    not  exceeding  alx 
ahould  be  transmitted  free.     A  de])UUtion  is  to  wait ' 
the  Postmaster  General  to  urge  upon  him  the  adoptioa 
this  suggestion. 

Exbanstlne:  by  HeehftDioal  Pnmpa— Every 

provement  in  the  manufacture  of  incandescent  hnp 
being  watched  with  the  keeneit  interest  in  England  at 
preaent  moment,  when  so  many  mauufactorera  ar«  ! 
themselves  ready  to  spring  forward  upon  an  open 
of  the  magnitude  tbia  baa  now  aasumed.     A 
cutting  ]»icea  will  sot  in,  and  no  mean*  to  teeure  euomij 
with  efficiency  will  be  left  untried.     Tbe  method 
introduced  inAmericaof  exbauiting the  bulbs  bji 
pumpa  jacketed   with  a  vacuum  chamber,  seem*  likol 
render  considerable  service  in  reducing  the  coat  of 
delicate  port  of  the  proceea.     A   recent  teat  shows 
cbaraeter  of  the  vacuum  to  be  high — higher  evoa 
that  usually  obtained  by  mercury.     A  lot  u(  two 
lamp*,  after  burning  350  hours,  only  showed  a  fallioK 
of  1  c.p.,  with  but  the  sligbt«»t  traee  ot  blackening.  Tbe  < 
of  exhaustion  is  alio  very  much  lea*  on  lltia  tystem  ll 
with  mercury  pump*. 

Hakins  it  Simple.— Our  cousins  on  the  olfatf 
hare  the  knack  of  nuking  people  undervtand,  even  ]( 
are  not  Mientifioallj  accurate.     This  is  tbe  way  voltage 
haa  been  explained  by  Sl/mr  ,■    ••  When  a  criminal  ia  eli 
coteil  in  the  Sute  of  New  Wk.  the  newspaper*  lell 
many  volta  they  hit  him  with,  which  forthwith    seta 
reader  to  wondering  what  is  meanL     We  might  mxp  _ 
tliis  way,    Sup|»o«e  we  bad  a  body  of  water  IfL  deep,^ 
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the  bottom  of  vrbiofa  wft  attach  a  ho»e  villi  thrae-fotirtbs 
uoxzle.  (uid  yUy  iho  Stream  on  a  miui  at  a  distance  of,  mty, 
Hi.  Ho  would,  of  course,  know  Uiat  he  waa  gotling 
doiued  with  u  Htreoin  of  water,  but  it  would  haw  no  other 
effect.  In  this  cate  wo  would  bo  hitting  him  witli  wliAt  wo 
will  call  one  volt  of  wsiier,  but  ho  would  not  mitid  it  a  bit, 
as  he  would  scarcely  know  he  wiut  being  hit.  But  suppose 
wo  chani^e  the  hone  from  the  1ft.  head  of  water  to  one  of 
200(t.  in  height,  and  let  loose  on  our  imaginary  oriminal. 
This  time  wo  hit  him  with  200  volts  instead  of  one  as 
before,  and  if  conscious  at  all,  be  ta  coniicious  that  somo- 
thing  has  hit  him,  and  hit  him  hard." 

First  Us«r  of  tbe  TelepboDO.— In  a  recent  inter- 
view, l*rof.  Urahain  Bdi  says  thai  the  first  actual  telephone 
line  for  use  was  run  from  Sumurvillu  Ig  tbe  office  of  Stone 
and  Ltowner,  bankon  and  brokers,  15  yoara  ago.  "Mr. 
R.  C.  Downer,"  he  my*.  "  now  president  of  the  Broadway 
National  Bank,  was  the  first  to  uno  it,  and  when  1  recall 
the  crwl*  nunner  in  which  the  line  was  then  oonntructed. 
I  am  surprised  that  it  worked  at  all."  He  thinks  a  great 
dwi  of  useless  talk  u  indulged  in,  and  advises  the  toHage 
syatcm  aa  likely  to  stop  indiscriminate  tidking,  and  to  con- 
duce to  bett«r  use  for  buaioesa  m«o.  He  thinks  theie  is  a 
fortune  for  the  man  who  will  simplify  the  swiccbboard 
service.  Mr.  Uowoer,  already  spoken  of,  was  a  young  man 
at  the  time  of  the  invention  of  the  telephone,  and  wished 
to  invest,  but  his  fatlier  declined,  and  the  chance  for  future 
millions  thrust  U|>on  him  were  thrown  away.  The  Brst 
paid  mesuge  over  sent  over  a  telephone  was  sent  by  Prof. 
Bell  to  his  Jian^e,  Miss  Hubbard,  in  Cambridge.  It  was 
aont  from  Somerville  to  Boston  (which  was  the  extent  of 
the  line  at  that  timo)  by  telephone,  and  thence  by  paid 
messenger  to  Cambridge. 

Foat)datiOD8.^0iie  of  the  most  im]x)rtant  duties  of 
(he  consulting  engineer  to  a  town  or  public  elecliic  com- 
pany is  to  ho  sure  that  the  site  is  far  enough  from  likely 
complaiiiu  of  nuisance,  or  if  in  tho  town  that  the  founda- 
tions are  of  such  a  nature  that  no  vibration  is  felt  in  the 
houses  around.  Few  electrical  engineers  except  the 
tnanagera  of  j>ublic  supply  companies  know  to  what  extent 
complaints  are,  with  reason  and  without,  urf;ed  against 
electric  works.  The  Grosvenor  inetallation  was  simply 
bombarded  with oomplainta  and  injunctions,  nnd  thootHcorB' 
lives  wore  rendered  tniserable  by  the  consUnt  complainu. 
Thoy  have  gone  far  enough  from  such  a  danger  now,  how 
ever.  Now  there  is  Morcctmbe,  the  Hastings  of  the 
Kortb,  bearing  it«  tide  of  complaint  on  tbe  same  score.  At 
the  L/Kal  Board  meeting  a  depuution  of  lodginghouse 
keepers  attended  to  protest  against  tbo  vibration  of  the 
machinery  of  the  electric  light  company's  central  station 
in  F>!  word -street,  which  damaged  their  business,  frighten- 
ing away  intonding  viaitors.  The  deputation  wore  advised 
to  suo  the  company  for  damt^ea,  and  the  chairman  said 
the  Board  would  do  what  thoy  could  to  have  tbe  nuisance 
remedied. 

Antotnntio  Controller. — In  certain  cases  it  is  found 
advisable,  ou  account  of  nimplieily,  to  charge  by  the  number 
c(  lamps  lighted,  instead  of  by  meter,  for  energy  supplied. 
The  company  so  iupj>lying  mtiit  have  a  check  to  prevent  a 
lar;ger  number  of  Iam|i3  being  lighted  than  is  bargained  for, 
and  M.  Laille  boa  recently  perfected  for  these  eirciira^tances 
au  ingenious  controlling  apparatus,  which  is  described 
diagram  mat  ica  11  y  in  IJEledricicn.  A  swinging  armature  is 
pivoted  between  the  poles  of  an  electiomagnel  which  has 
thr«a  windings,  one  being  in  tho  same  direction  as  the  main 
winding,  and  tlie  other  opposed.  These  are  connecteil  in 
siMfa  a  manner  that  which  tbe  re^stance  in  the  circuit 
decrMBod  beyond  a  fixed  amount,  at  wbon  too  many  lamps 
are  thrown  in,  tbo  armature  swings  over  and  cute  in  a  largo 


MmaUnM.  to  tbe  lighting  circuit,  and  all  tbe  lamps  go  down 
to  a  dull  red.  This,  of  course,  is  sufjicienl  indication  totbe 
householder  that  he  is  exceeding  his  agreement,  atid  the 
armature  swings  back  when  a  few  lamps  are  turned  out. 
To  illustrate  the  sensibility  of  the  Lailte  controller,  wo  are 
told  that  one  of  tb^e  instruments  was  set  for  €0  lamps  on 
a  circuit  of  110  volts,  and  it  was  found  impossible  to  lig^ 
more  than  62  iamiis. 

Elibn  Tliom»OD'a  ToIephonoB. — Telephony  is  ~a~ 
peculiar  busiaess,  inasmuch  lu  thu  wholesale  supply  does 
not  become  chosper  than  a  retail  or  smaller  supply,  but  rather 
the  reverse.  Switchboards  are  more  costly,  batteries  and 
instruments  have  to  be  inspected  and  tested,  an<I  multi- 
plicity of  wires  adds  to  tbe  difficulty.  New  systems  tu  vary 
or  obviate  practical  disadvantages  are  brought  out  from 
time  to  time,  and  Prof.  Elihu  Thomson  is  now  coming 
forward  with  a  new  telephone  system.  Instead  of  a  con> 
tinuous  dynamo  or  battery  power  an  alternating  current  is 
used,  but  s  current  of  nuch  low  periods  of  alternation — 33 
per  second  or  so— that  although  tbe  instruments  respond 
tbe  vibrations  do  not  seriously  interfere  with  speech,  as  tbe 
low  hum  they  produce  is  almost  inaudible  in  the  instru- 
ments, and  indeed  can  only  bo  beard  by  specially  listening 
to  it,  and  then  affords  a  test  at  to  whethor  tho  lines  ore  in 
order.  All  local  batteries  are  disponm)  with,  the  system 
having  a  closed  circuit  of  great  flexibility,  siid  may  be  not 
grounded  at  all  if  desired.  Tho  annunciators  at  the 
exchange  are  worked  by  the  sim['le  act  of  lifting  off  tbe 
telephone,  which  momentarily  opens  the  circuit.  The 
system  is  described  with  diagrams  in  the  WaUm  El«ctiici(M 
for  September  10,  but  it  does  not  appear  whether  any  appli- 
cation to  an  cxcbango  bus  yet  been  made  in  i>raGtice. 

Hlgb'VoltageLtunps.— Tbe  attention  of  incandescent 
lamp  makers  ha  latoly  boon  atiracto't  to  tbo  production  of 
high  voltage  incandoKcnt  lamps — that  is,  lamjnt  of  from 
UO  to  300  volte—and  a  abort  but  inwresting  article  on 
tbe  subject  is  given  by  Mr.  Henry  E.  Vinoing  iii  tbo  Now 
York  Elnirical  ifn^V/r  (or  the  Hthinst.  HepoinU  out  that 
by  the  use  of  such  lam)is  the  capacity  of  ths  lamps  would 
be  doubled.  Tbe  quality  of  tbo  glass  is  an  all-importaot 
factor  in  the  manufacture  of  incandescent  tam|M,  and  fully 
90  |>er  cent,  of  the  maker's  troubles  are  due  to  this  cause, 
and  tbe  quality,  be  says,  should  bo  <lilTerent  for 
diffaront  voltages.  Instead  of  lengthening  tbe  lilament — the 
only  fibrous  material  available  for  such  lamps  being 
bamboo — be  advises  a  chemical  treatment.  He  baa  suc- 
coodod  in  making  lamps  of  a  voltage  ranging  from  'JQO  to 
280,  with  a  life  of  over  AOO  hours  at  3  <>  ualis  per  candle 
by  chemical  treitment  previous  to  carbonisation  at  49,  per 
1,000  filaments.  Hifib-voltage  lamps  do  not  blacken. 
There  is  a  greater  porcentage  of  uniformity  in  candle- 
(tower.  During  exhaustion  tho  Ull  of  reaisianco  is  less  in 
proportion  than  lamps  of  lower  voltage,  His  conclusion  is 
thiit  makers  of  bighvoltage  lamps  will  find  the  solution  of 
the  problem  in  chemical  treatment  rather  than  in  the  use 
of  moch.iiiic-il  devices, 

Jerasolein.— The  progress  of  modern  civilisation 
leaves  no  corner  of  the  earth  rovohitionised.  With  the 
first  railway  train  entoring  into  Jerusalem,  bringing  at  last 
the  steam  engine  within  the  sacred  walis^^  fact  which  wag 
Bccomplishod  for  the  first  time  last  week— we  feel  that 
civilisation,  us  we  understand  it^  ia  advancing  quickly. 
Cook's  hare  already  sot  up  thoir  tent  in  the  Holy  City. 
Wo  suppose,  now  that  Rome  is  lighted,  Jerusalem  can 
haiHlly  tarry  long  before  introducing  the  electric  light,  or 
even  electric  tramcnrs,  and  we  shall  hear  of  "  transmission 
oi  i>owar  from  tbe  Brook  Cedron,"  or  other  source  of  water 
power.  It  is  perfectly  true,  however,  that  «  steady 
migration  of  the  Jews  has  been  going  on  for  some  time 


L 


980        TflE  ELECrTRICAL  ENGlKfifiR.  SEPTEMBER  23.  1892 


I 


pMl  lata  MMtJM,  tad  tfcfl  rwMmtioB  of  tb«  okl  citu» 
ondv  tbtir  bmimM  utnioetB  it  aaumitiuam.  The  inport- 
aaw  fli  FilMlina  u  k  CMitre  between  Katx  Aod  West  is  not 
Um  Bovwfaqri  llui)  it  ami  to  fc«,  >Dd  wiih  ibe  introdoction 
n(  nilwajr  tnina,  teleRtapltJ,  can,  mnd  li|^titif;  along  with 
Uw  Jeva,  fAlouiiM  tnay  re^in  it*  prenige,  and  perhipt 
not  km  iu  moeklto—  any  nore  than  oihor  cotuilne*  bmve 
•loBa.  Tba  nodem  oolany  may  prore  an  imporUtit  eaa- 
toner  in  tKe  aaarket,  aod  the  inUrcat  at  the  piaee  lor 
rnvdicn  of  all  counuiei  tiuxM  DOi  nwke  it  leaa  protperoos 
in  the  fntare  than  ibe  IChinc  or  SfriturUnd. 

Tclopbono  CompiiBios.~In  all  probability,  the 
aeeret  biatory  of  tbe  Roe  iplaab  made  by  tlie  New  Tele- 
pbooe  Company  and  the  neat  eolIapM  at  the  ptycbological 
Boment  of  the  jtromUe'l  competition  wilt  never  be  folly 
vrittan.  The  combinatton  {a  pretty  complete,  a|>p>renlty. 
The  oAeea  of  the  "  New "  have  paaaed  orer  into  the 
ancient  eneny't  eunp,  and  the  officer*  are  working  in  the 
oma  luted  corner  of  Oxford-court,  whence  the  National 
■pr«da  iu  network  of  wtrea.  The  ooralMtiatioii  waa 
eflWled,  we  believe,  by  a  gentleman  entirely  anknown  to 
electricKl  fante,  ttuDg  by  tbe  apparent  waate  of  energy  (and 
money)  likely  to  aocme-^  mutual  friend  <rf  both— and 
ofloe  a  |«th  w«a  found  the  two  np|»oaitea  met  aa  quickly  as 
poaitive  and  negative.  Tbe  final  reauti,  we  may  venture 
to  predict,  will  be  that  tbe  National  pan  of  thta  electrical 
centaur  will  keep  and  work  their  [vOTiocial  bnaineaa,  which 
b  atraaily  well  organised,  well  erected,  and  well  main- 
Uined  in  moat  parU  of  tlie  country  ;  but  thai  tbe  "  New  " 
|iarl  of  tbu  cuubiuation  will  take  the  large  towoa,  reoi^gaDiae 
•a  aoon  aa  poatibl*  the  wiring  on  the  iwin-wire  tyslem  in 
X<oiidon  u  in  Manchealer,  and  at  Wt,  let  na  hope,  wo  eball 
have  a  decent  and  not  too  dear  aervice.  The  ([ueation  u( 
aotjve  4:uBi|xitittoii  will  be  aettlo-l,  though  tbe  Uue  solution 
In  tbe  Uovoniment  ao(|ui«it)on  of  the  monopoly  is  yel  as 
far  off  aa  ever. 

■iMitrte  Power  oa  a  RoUd»r. — One  of  the  nioet 
channiDit  daya  tbi*  *iimmer  baa  aeen  was  voucbufed  by 
tbe  clerk  of  the  weather  last  SatuixUy  for  tbe  annual 
outing  of  the  omployte  of  tbe  Oenera)  iflectric  Traction  :»iid 
rower  Comi»ny.  A  imriy  of  40  or  60  met  at  Wntcrloo 
and  atoMned  to  Hampton  Court,  where  the  "  krgeat 
•leottie  boat  in  the  world  "—tbe  "  Viacountoia  Bury,"  well 
IUM>im  to  viiitora  to  the  'lliAmea— waa  waiting  lo  lake 
them  tip  the  river,  llie  man  swamed  in  happy  gruti|ii  on 
the  roof  of  ihia  paUtial  voaael,  which  hat  caiTie>l  dukes, 
BiillMMtai-lei,  editor*,  and  oelebritice  galore,  and  lint  run  wm 
begun  with  easy  motion  in  tbe  lovely  warm  air  of  tbo 
brilliant  Septembor  motniag,  showing  up  in  a  sei  of  glonouji 
picturea  lIm  chan|pn|;  viewn  of  the  Unk*  of  the  upper 
ThUDoe.  A  short  atop  waa  rondo  at  tbe  loimiBch  electiic 
chai^ilig  station  at  Tagg's  Island,  where  a  (ihotograpb  of 
the  group  was  t«kcn  by  oito  of  the  party  preHwit,  and  iben 
a  clean  run  was  made  past  a  mott  inteieiting  panorama,  by 
ijuaintChflrtaey,  iidaureaque  8bc|i|>«rton,  u|>  to  the  Tack- 
bouso  at  StaJnot,  where,  after  lij^hl  I'efreahment  and  more 
pbotoynpby,  the  patty  returned  on  boat  for  the  run  back. 
A  Uwroti^ly  enjoyable  ouling,  due  to  tbo  initiative  of  Mr. 
lumiadi,  and  well  carried  out  by  tbe  eecreUu-y,  Mr.  Smith, 
Kidfd  by  Mr.  Coppin,  was  btxtught  to  a  cloee  by  dinner  and 
toasts  nl  Tlie  Greyhound,  Ham|rioo  Court. 

AlnmlBlain  BoAts.— Aluminium  soeus  growing  in 
favour  aa  a  mstter  for  Uunclios  on  account  of  its  light 
weight,  great  atrtngth,  and  silvery  appearanee.  A  yaclit 
of  aluminium  was  lately  launched  on  L«ke  iiuricb'a  "  fair 
Waters"  by  Meters.  Kseber,  Wyas,  >ik1  Cm  This  yaeht 
was  btiilt  to  the  order  of  Mr.  Mobtl.  a  Kwadlsb  geiiUemaB, 
foi  oruiuiiK  in  the  Meditorraiteau,  T\m  aluminium  was 
produced  by  the  Aluminium  Works  of  Sch*Ah.iuaen,  and  it 


roUly  aeema  that  tbe  m«t«ria]  hae  a  uieful  future  to  thit 
direction.  The  boat  is  40lt.  long  with  6fi.  bean,  oarriaa 
20  pueenger*,  though  weif^Bog  only  16  tuns  aa  aftaiiM 
three  tons  for  an  or&itry  jraefct  of  thia  aix*.  It  is  hliad 
with  a  6-h.[L  naphtha  eogiae,  and  m»de  euily  10  miles  n 
boar.  While  electric  Uuachea  are  to  {>opalar  on  ih* 
Tbamaa,  tbe  Qriginality  of  an  alamiomm  launch  of  this 
deecription  woukl,  we  ihotild  tbink,  prove  a  j^oat  aune- 
tion,  aod  it  might  be  worth  while  fo«  one  of  the  ttm 
intereeted  in  this  claae  of  boat  to  build  on  eommiaaion  aa 
alaainiam  boat  for  "  up  the  [river  "  trips.  We  leant  thtt 
Meetrv.  EMber,  Wyts,  aad  Co.  are  building  another  boa  of 
tliia  deeeription  specially  constructed  for  overUnd  (na»' 
pottatMn,  for  um  on  tbe  African  lake*,  a  purpoaa  for  wUtb 
th(i  aluminium  boat  is  |>eculi«rly  fiOod  on  aeeoool  of  bs 
tightoesa.  Hie  bright  appearance  of  these  boou  was  mock 
adnired  at  Frankfurt  ImI  year,  and  their  wide  eztenaion  i> 
evidently  only  a  nutt«r  of  time. 

TIm  Blwtro-Harmonlo  fSoofety.— Ttw  ia««tiii|t  of 
friends,  conjoined  with  aweel  hiimony,  is  Ooc«  ■«• 
promised  to  the  members  of  the  Eloctr^HarmooM:  8oe*M) 
in  tbe  first  smoking  concert  of  the  eeaaon,  which  takv 
plaoa  on  Friday,  September  30,  at  the  i^  JaBMa'a  Ball 
Reaunrant  (It»m|uel-room),  at  8  o'clock.  Anieiea:  Ur. 
James  lirowii.  Mr,  Albert  James,  Mr.  Arthur  Tbompiea, 
Mr.  !<.  Hilton ;  violoncello.  Mr.  \V.  C.  Uann  ;  pJMMfam, 
Mr.  Alfred  E.  Ikuy)  ;  humorous  selectioits,  Mr.  Jamee  Ktfii 
musical  directors,  Mr.  T.  E.  Gstebouie  aod  Mr.  Alfred 
lard.  Prosr4ramc,  Part  1:  Part  aoog,  "Tbe  Yooaj 
Muaician  "(F.Kucken);  aoo);,  "The  MeMage" (BlumentbalX 
Ur.  Albert  Jamee ;  song,  "  Quaff  with  Me  the  Purple 
Wine  "  (Shield,  1784  1829).  Mr,  fCobert  Hilton;  piano- 
forte solo,  "Prelude  and  FuKue  in  E  minor "(Mflihleb- 
aobo),  Mr.  Alfred  lurd ;  glee,  '-  Songs  should  breatjM  ' 
(W.  U.  Camming*);  violoncello  solos,  (a)  "  Fi«uU« 
d'Album."  (6)  -  F^feut*!)! "  (Popper),  Mr.  W.  C.  Batm; 
air  (temel*),  "  Where  'ere  Vou  Walk "  (lUnilol).  Mr. 
Aithur  lliomjieoa ;  humorous  song.  "  Wait  till  the  Luak 
comes  round  "(Beney),  Mr.  Jamoi  Kift.  Part  U:  (ilse, 
"The  Cuuntrymau's  Song"  (W.  Hursley) i  violonoaUo 
solo,  "  Caprice  Hungroiae "  (Duokler),  Mr.  W.  C.  Uann 
song,  "Maid  01    Athens^    (U.  R    Allen)^    Mr.    Al 
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Friar  a  Song  "  ("  Ivanboe,"  Sullivan),^ 
Mr.    Bobert   Hilton;    piaiiofurte    solo,    "Maiurk"  (C)|i 
103).  (B.  tlodard),    Mr.  Alfred    Ixard ;    song,  "U«(lg6' 
(Uounod),  Mr.  Arthur  Thompeon  ;  bumoroua  song,  "Tin 
Johnnie's  Soreiude  "  (Chevalier),  Mr.  James  Kift. 

OftS  ▼■  Elootiioity.—Ever  aiiioe  the  introdoetion  uf^ 
electric  li)i;bl,  gn.i  com|iamea  have  Looked  on  the  new  in 
dustry  with  a  certain  measure  of  good-humoured  contampt, 
having  considered  that  it  was  a  toy  and  would  always  have 
to  be  au|^emented  by  gaa.  One  of  the  fint  gaa  eompaniea 
lo  aotioiuly  feel  the  eoapetitloa  of  eloctricity  has  been  the 
gat  company  of  Carlow,  in  IrslaDd,  which  town  Memtv- 
J.E.  H.Gordon  and  Co.,  Limited. of  II,  Pall-mall,  have  bean 
lighting  for  the  list  li  Bwntbs.  Week  by  week  more  ligbia 
have  been  uke»  on,  and  at  tbe  preaent  moment  nearly  one 
i(UArt«r  ol  the  total  rovenue  o(  tbe  gas  oompauy  has  bean 
tnnaferred  to  Mesen.  Ourdon  (or  payment  of  electricity. 
Laat  night  tbe  gas  ooapany  issued  a  oireuUr  to  the  tnh*h»- 
tanUof  Orlow,  informing  them  tbuiany  pereoue  uaing  olo*- 
triciiy  would  be  »x  cuioo  cut  olf  tiom  tbe  gaa  maine.  Imw 
distely  on  recei|>tof  a  eopy  of  this  circular,  Meana.  Oontoo 
telegraphed  to  the  town  elerk  ol  Carlow.  aod  to  tbair  iMm 
in  Carlow.  as  followa:  -Town  Clerk,  Carlow,— Pioase 
ioform  inhabitants,  whom  we  bear  the  gaa  eompauy  are 
endeavouring  to  deprive  ol  light,  that  we  ar*  prepared  Iu 
iu|>ply  the  whole  town,  luid  will  immediately  aeud  over  all 
iieceaaaiy  msteriala  and  men  to  save  the  town  Inm  ineut»- 
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venienco.— (Signed)  Gordon,  l4ondon."  "  To  Gordon  and 
Co.,  Carlow, — Use  every  effort  to  lupply  all  inh&bitanta 
coerced  by  gas  company,  and  requisition  at  once  for  all 
men  and  materials  required. — (Signed)  Gordon,  London." 
A  largo  staff  of  extra  men  and  all  the  neceaaary 
materials  for  wiring  the  rest  of  the  town  and  for  enlarging 
the  plant  are  being  sent  over  as  rapidly  as  possible.  It  is 
to  be  hoped  that  the  action  of  the  Garlow  Gas  Company 
will  be  followed  by  other  gas  companies,  and  thus  will 
hasten  the  final  displacement  of  gaa  by  electricity  for  the 
illamination  of  shops  and  private  houses. 

SbeSeld. — The  Sheffitld  Indepmdeiif,  the  Liberal  newa- 
paper  of  the  cutlery  town,  has  juat  taken  unto  itself  new 
ukd  palatial  officea  in  Fargate,  and  iasnea  a.  apecial  descrip- 
tive number,  in  which  the  manifold  departments  of  a  large 
and  flourishing  provincial  daily  paper  are  interestingly 
shown.  The  machine-room  is  100ft.  by  53ft.,  and  contains 
two  Victory  machines  capable  of  printing  16,000  copiea  an 
hour,  and  one  of  the  newest  forms  of  the  Hoe  machine, 
which  will  print,  fold,  and  deliver  at  34,000  an  hour.  Two 
angines,  of  U5  h.p.,  built  by  Sbardlow,  of  Sheffield,  stand 
•tone  end.  They  are  connected  by  friction  clutches,  so 
that  either  engine  can  be  atarted  or  stopped  without  affecting 
the  speed  of  the  main  shaft.  This  is  of  importance  as 
ngards  the  electric  light,  with  which  the  entire  premises 
■re  fitted.  The  installation  is  as  efficient  and  complete  as 
money  and  care  could  make  it,  and  ia  the  work  of  the 
Maneheater  Edison- Swan  Company.  The  dynamo  is 
of  the  Edison- Ho pkinson  type,  of  a  capacity  equal 
to  400  16-c.p.  lamps,  a  capacity  somewbat  above  that 
at  present  required.  The  installation  now  consists 
of  about  360  16-c.p.  lamps,  and  tbree  arc  lamps  for 
iUamination  of  the  entrance  and  roadway.  Every  room 
ia  ttie  building  is  lighted  by  electricity,  and  gas  ia  only  to 
be  resorted  to  in  case  of  stoppage.  The  use  of  the  tele- 
phone in  the  new  office  ia  considerable.  The  Indfpendent 
was  the  first  aubacriber  to  Messrs.  Tasker's  exchange,  and 
later  joined  the  National  system,  which  they  have  often 
found  very  useful  in  communicating  to  different  towns. 
They  have  besides  their  own  system  of  talephonea  through- 
oat  the  offices,  supplied  by  Messrs.  Tasker,  each  instrument 
boing  fitted  with  its  own  switchboard  for  simple  and  easy 
inteimmmunication.  Altogether  the  new  officea  are  ex- 
ceedingly well  fitted  up,  replete  with  all  the  newest  im- 
provements, and  are  a  credit  to  the  enterprising  proprietors, 
Heasrs.  Leader  and  Son. 

Ihindea. — The  question  of  the  cost  of  the  lighting  in 
Dundee  is  now  exercising  the  minds  of  the  inhabitants. 
Messrs.  J.  P.  Smith  and  Sons,  who  have  bad  a  private 
installation  of  their  own  running  for  several  years,  consider 
from  their  experience  it  will  coat  nearly  double  the  price 
of  gas.  The  firm  have  226  lamps  of  16  c.p.,  and  measuring 
the  corrent  taken  they  find  at  5d.  a  unit  their  lighting 
would  come  to  da.  an  hour.  But  supplying  their  own 
motive  power  they  are  able  to  produce  the  light  at  3^.  a 
unit,  including  gas  and  oil  for  engine  as  well  aa  intereat  on 
plant  and  fittings.  The  work  of  laying  the  cast-iron  pipes 
in  the  streets  of  the  city  is  proceeding  apace, and  it  is  expected 
that  everthing  will  be  in  readiness  for  supplying  the  light 
to  all  within  the  prescribed  area  about  the  end  of  November. 
The  mains,  composed  of  copper  cables  of  different  sectional 
areas,  insulated  by  vulcanised  rubber,  will  be  laid  in  the 
pipes  and  culverts  along  the  route  mapped  out  by  the  Com- 
minioners.  The  culverts,  which  are  4in.  deep  at  the  bottom 
and  6in.  wide  at  the  tide,  are  being  built  of  concrete.  There 
are  altogether  nearly  3,ldOft  of  culvert.  Some  of  these 
will  oontain  three  copper  strips  each,  and  others  seven 
copper  strips.  The  insalators  in  the  culverts  will  be  6ft. 
apart.    AlrangementB  are  to  be  made  to  carry  off  all  water 


that  may  gather  in  the  culverts  by  giving  therein  a  fall  of 
lin.  per  yard ;  in  the  event  of  a  water-pipe  bursting 
above  them  damage  will  be  prevented  by  placing  at  each 
box  a  Buchan  trap  connected  with  the  sewer,  while  an 
escape  of  gas  into  the  culvert  is  to  be  provided 
against  by  ventilators  placed  at  a  higher  level.  Those 
parts  of  the  route  not  supplied  with  culverts — which  are 
only  necessary  in  connection  with  the  "  feeders  " — have 
cast-iron  pipes  with  mains  laid  in  trenches.  As  the  instal- 
lation is  to  he  on  the  three-wire  system,  three  cables  of 
varying  diameters  and  lengths  are  placed  in  each  pipe.  At 
the  corners  of  streets  junction-boxes  will  be  provided  for 
the  purpose  of  drawing  in  the  cables.  The  diatributiog 
mains  are  being  laid  down  by  the  India  Rubber  Company, 
and  the  feeders  by  the  Caliender  Company,  the  former 
consisting  of  insulated  cables  drawn  into  cast-iron  pipes, 
the  latter  of  copper  strips  laid  on  porcelain  insulators  in  a 
concrete  culvert. 

Eleotrlo  Gookinp.  —  Messrs.  Crompton  and  Co., 
Limited,  are  giving  close  attention  to  the  development  of 
the  use  of  electricity  for  domestic  purposes,  including 
cooking,  and  in  order  to  bring  the  advantages  of  their 
apparatus  before  the  public,  they  are  showing  it  at  various 
exhibitions  at  the  present  time.  The  latest  exhibit  is  at 
the  Health  Exhibition,  Portsmouth,  in  connection  with  the 
Sanitary  Congress,  where  the  use  of  electricity  for  any 
purpose  other  than  lighting  is  a  novelty.  The  lai^e  range 
makers  and  gas-stove  people  competed  very  closely  for  the 
medals  awarded  by  those  interested.  Messrs.  Crompton 
have  been  more  successful  than  the  majority  by  carrying 
off  two  prize  medals  and  bigheat  awards.  One  was  given 
for  the  improved  electrical  cooking  apparatus,  and  the 
other  for  improvements  in  domestic  motors,  with  a  new 
reducing  gear  applied  direct  to  the  motor,  thus  saving  the 
necessity  of  bands  and  pulleys.  Messrs.  Crompton  show  a 
dynamo  which  drives  arc  anil  incandescent  lamps  for 
lighting  the  building,  and  supplies  the  cnrrent  for  the 
cooking  apparatus,  ventilating  fans,  etc.  The  working  of 
the  electric  kettles,  cookers,  and  hot-plates  was  watched 
with  great  inteiest  by  all  attending  the  congress,  and  it 
was  acknowledged  to  be  a  move  in  the  right  direction. 
Mrs.  Knight,  tbe  cook  employed  by  the  institute  to 
demonstrate  the  use  of  the  gas  and  other  stoves 
on  trial,  prepared  food  by  tbe  electric  cookers  every 
day,  and  proved  that  tbe  electrical  apparatus  was  not 
only  equal,  but  superior  in  many  respects  to  the  gas  cook- 
ing appliances  formerly  employed.  Mr.  H.  J.  Dowsing  has 
been  down  on  several  occasions  and  given  short  lectures 
explaining  the  uses  of  tbe  various  apparatus,  and  altogsther 
the  innovation  of  competing  with  the  makers  of  coal  ranges 
and  gas  stoves  has  created  great  interest.  We  understand 
that  It  is  the  intention  to  introduce  electricity  as  a  sole 
cooking  power  in  several  large  flats  in  the  West  end  of 
London  nearing  completion,  where  it  was  formerly  intended 
to  instal  gas  stoves.  The  supply  companies  will  make  a 
special  reduction  for  current  used  for  driving  domeatic 
machinery  and  cooking  apparatus,  and  this  will  encourage 
its  use,  and  increase  the  day  demand  for  electricity. 
Messrs.  Crompton  are  introducing  a  number  of  new  appli- 
cations in  the  way  of  electric  beating,  and  their  showrooms 
as  148,  Brompton-road  will  shortly  be  completed.  In  the 
window  may  now  be  seen  kettles  boiling  by  electricity  and 
warming  apparatus  at  work,  and  the  large  numbers  of 
passers-by  that  stop  to  look  in  prove  tbe  interest  evinced 
in  the  matter.  The  Health  Exhibition  at  Portsmouth  will 
remain  open  for  a  further  three  weeks,  and  during  the  first 
week  it  has  been  well  attended.  If  visitors  are  not  in- 
terested in  electric  cooking,  they  will  find  aesthetic  culture 
in  listening  to  the  strains  of  the  band — a  band  of  ladles. 
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THE  EFFICIENCY  OF  TRANSFORMERS  AT 
DIFFERENT  FREQUENCIES.* 

BV   W.    K.    AVKn>N    ASH   W.    K    tiVilpyKR. 

Smm  f  euv  ago  Mr.  Jdordsy  |iublUbed  in  bbe  Jountal  of 
tho  InUittiUoD  of  Glcctricul  (.nginefin  tbe  resalU  of  oome 
exporimeoU,  which  appouod  to  vliow  tbul  when  %  trons- 
I  foim«r  of  tfa«  Mordoy  type  of  conrtfuotion  wu  working  ui 
a  given  load,  ibe  wuto  oj  power  w«a  lw«s  »x  •  frciinunoy 
o(  100  thau  al  a  bigfaer  or  lower  fretiuency.  In  1886,  lo 
te«l  IbU  point,  ex|Hrimenls  wera  anied  out  at  tho  Oontr»l 
Intlituciori  by  Mosfn.  \.nm\>,  Smilb,  and  Woods,  ibe  power 
put  into  and  uken  out  oi  u  Monley  type  of  tranaformer 
being  lowBured  by  tho  elcctromoler  muibod,  und  it  waa 
for  tne  purpose  of  theno  tests  Uial  ibero  waa  eontlructod 
the  Ur^e  non-iiiduclive  reaistance  tJiat  w«a  deacribed  by 
Mr.  Mather  and  one  of  ut  before  the  I'byeioal  Society  Uel 
rear.  IIul  ulihoiigh  \h\»  metliod  ia  ibeorotioally  otteol  ibe 
oosl  for  luicertaiiiing  \ii»  power  given  by  any  current  to 
any  circuit,  the  perc«ut«go  arror  in  measuring  the  effici- 
ency is,  of  courao,  the  porcenta^to  vrror  in  meaatiring  the 
power  pnl  into  or  takon  out  of  Uia  iraiutormor.  And,  iw  it 
IB  very  difficult  lo  avoid  ouLkin);  errors  of  1  or  2  per  cenU 
with  tbe  eleotroueter  method,  il  is  almost  impossible  to  be 
>ure  of  ohanfcs  of  this  magnitude  in  the  efficiency  pro- 
duocl  by  a  variation  in  the  frequency.  Subsequently,  teats 
wore  mwlu  by  olbora  of  lb«  studenUi,  employing  other 
iDQtbods  for  moauiring  tbo  |iowm',  but  it  was  not  until  one 
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of  US  bad  dertMd  Ibe  molbod  thai  appeared  this  year  in 
the  tecbnical  preu  for  measuring  the  losses  in  a  trans 
Jormer  i/ir«ef/y,lbat  we  fell  tn  a  jwailion  to  esproa  an  opinion 
regarding  the  aeUial  effect  produced  by  variation  of  fre- 
qiuncv  on  the  olBeiency  of  a  tmnsfonaer.  Except  uixlei 
spevtal  oircudHUnoet,  to  be  subaetguently  refnmri  to,  this 
method  re(|iiir«  for  its  employmont  two  tranaformors 
einibr  in  type  ai>d  Mitput,  and  a  third  trsiistormer,  which 
may  be  of  much  smaller  output,  for  supplying  the  energy 
lost  in  the  coils  of  the  two  large  tranaformera. 

The  detailed  working  of  the  method  will  be  understood 
oil  reference  to  Fig.  1.  The  line  wire  coiU  of  the  two 
tr%ns(omiers,  A  H,  are  connects)  in  parallel  through  tbe 
bigfa-preasure  switcbes,  n  *.  Tbe  thick  coil  of  A  is  con- 
neetad  directly  with  the  mains,  while  the  thick  c^l  of  B 
has  one  of  its  ends  joined  with  one  of  the  mains,  and  the 
other  in  seriea  with  a  dynamometar,  1),  a  switch,  !^  the 
curreut  eoll  of  the  wattmeter,  W,,  the  secondary  of  the  eub- 
sidiary  transformer,  C,  and  finally  with  t^  other  main 
lead.  A  switch,  S,,  is  placed  in  one  of  the  mains,  as  indi- 
ealad  in  the  figure,  an  that  the  current  sujiutied  directly 
from  the  mains  can  be  switcbed  off  when  desired.  The 
primary  of  Irunslormer  0  h  eoanectad  with  tbe  mains 
throtigh  an  adjustable  rasfstaDca^  K,,  and  a  switch,  .S,.     A 

*  i'H|Hit  iwhI  before  tUe  BiaotlciK  of  (lie  BrttU  Assodatlon  at 
EdUikuntk 


wattmeter,  W,,  bos  ita  current  coil  joined  up  so  a»  to  be 
traversed  by  the  cuncut  entering  ibe  inrallel  cireuil  formed 
by  the  primaries  of  A  atid  B,  wid  its  jweeBure  coil  placed 
in  series  with  tbe  non-inductive  resittaiKe,  B^  across  the 
mains.  The  pressure  coil  of  the  other  waUmeter,  W,,  ia 
connected  in  series  with  tbe  non-inductive  reaisUuce,  ft,, 
across  tho  secondary  of  tho  auxiliary  tfanafornaer,  C. 

If  the  switches  S„  Sj  be  closed,  the  currents  flowing  are 
merely  the  magnetising  currents  required  for  tho  i™n»- 
formeri  A  and  fi,  and  W^  merely  mesBurea  tbe  open-circuit 
lo«M)s.  Uiileiia  the  secondary  of  C  bo  nhort^ircuited  no 
current  will  flow  through  the  thick  coil  of  R.  for  the  m^- 
nelising  current  is  then  supplied  by  tho  thin  coil  after 
transformation  by  A.  It  now  switch  S,  be  closed,  so  that 
the  secondary  of  C  supplies  a  P.D.  of,  say.  six  volta  to  the 
circuit  formed  by  the  thick  coils  of  A  and  B,  large  currents 
will  Sow  tbrouKh  the  transformer*.  Tli«  F.D.  between  tho 
terminal'  i^f  -\  will  lie  of  course  the  voltage  of  the  mains 
(for  example  100),  but  the  F.D.  al  the  terminals  of  B  will 
bo  either  106  volts  or  94  volts,  according  as  the  six  volu 
etipplied  by  tbe  secondary  of  C  are  in  opposite  phase,  or 
in  the  ssme  phaLSO,  a*  tbe  100  volu  between  the  main^ 
Indeed,  if  there  wore  considerable  majjnetic  leakage  in  the 
transformer  0,  or  if  R,  were  a  highly  induoti*e  tceistaDce. 
the  P.D.  of  six  volu  supplied  by  C  would  be  out  of 
phase  with  tbe  voltage  on  the  mains,  and  the  I'.D.  at  the 
terminals  of  B  might  be  anything  between  106  and  94  volts. 
If  there  bo  a  P.D.  of  106  volu  between  the  terminals  ol 
B,  this  transformer  is  being  used  ua  a  Rte[t'up  transformer, 
and  A  is  converting  downwards.  If,  however,  there  bo 
only  96  volu  between  the  terminals  of  B,  it  is  A  which  is 
working  an  tbe  step^up  transformer,  and  B  which  is  con 
verting  downwards.  In  tbe  majority  of  tho  cases  to  be 
subeoquently  described  the  six  volu  supplied  by  C  were 
sufficient  lo  drive  the  fullload  currenU  throtigh  the  trans- 
formers. 

Tbo  losd,  W,  we  take  as  being  meaaured  by  the  product 
of  the  current  indicated  by  D  and  Ibe  P.D.  supplied  to  the 
primary  of  the  ste[>-ap  transformer.  It  A  is  used  for  eon- 
verting  upwards,  this  load  is  simply  100  Limes  the  ouiraot 
in  amperes,  whereas  if  B  is  used  as  the  step-up  traoslormsr 
the  power  returned  to  the  mains  by  A  is  100  times  tba 
current  in  amperes,  and  if  to  this  we  add  tbe  two  power 
losws  measurod  by  W,  and  W,  we  obtain  the  power  taken 
from  the  maine  aud  supplied  to  the  |mmary  of  B.  If  » 
be  the  load  in  watu  supplied  to  tbe  ste|>-up  transformer,  if 
u.  and  H^  be  tlie  watU  at  this  load  measured  by  W,  and 
Wj  rMpeolively,  and  if  A  be  at  the  lano  time  the  loss  of 
power  in  the  leads  used  in  joining  up  transformora,  in  tfaa 
coils  of  tho  dynamometer,  D,  and  in  tbe  current  coil  at 
W,,  the  toUl  loss  in  tho  twotnnsformerais  w  ■«!-(- ur,-^ 

and  the  efficiency  of  the  double  oonvenion  is  7  —  1  ~-n*> 

The  advanUge  of  this  method  of  determining  eflicisney, 
as  pointed  out  some  years  ago  by  l>r.  Hopkinson  in  con- 
nection with  a  similar  method  of  measuring  tbe  efficieuoy 
of  dynamos  and  motorM,  is  that  a  small  error  in  determining 
either  »  or  W  will  make  praaioally  no  difTerenco  in  the 
calcuhted  value  of  f.  For  instance^  as  the  value  of  1  for 
two  traosformora  is  about  90  per  c«nt.,  w  i»  about  one-tenth 
part  of  W,  simI  it  follows  that  au  error  of  10  per  cent,  in 
eetimaling  tbo  ratio  of  vyW  oulv  atTeeta  ij  to  1  jwr  oenL, 
and  only  affect*  the  calculated  eludeney  of  each  transformer 
to  one-bali  per  cent.  It  would  have  been  more  accurate 
had  we  placed  the  dynamometer,  D,  in  circuit  with  tbo 
thick  coil  of  A  nithor  than  with  the  thick  coil  of  B,  but 
the  currenU  in  tho  coils  of  A  aiui  It  (or  closed  magiiecie 
circuit  traiisfonaers  diffar  to  such  a  slight  extent  that  aitber 
current  may  be  appcoxiuately  ukon  to  represent  the  load 
without  introducing  any  apfweoiable  error  in  tbe  detormina- 
tioii  of  tbo  efHciency. 

Tbo  instrumenu  used  were  of  a  mogh  charactar,  and  no 
spacial  care  was  taken  with  them  ;  for  our  object  was  rather 
to  aee  bow  far  measuromenu  made  by  this  method  with 
common  instmnieau  eanld  bo  railed  upoot  than  to  obfaua 
tbe  most  acenrata  laaolta  pomiUo.  D  <oea  Fig.  I)  is  an 
ordinary  Siemens  dynamometer  maasnnng  up  to  && 
amiiere*  for  one  revolution  of  the  pointer  when  the  thiok 
coil  is  in  circuit.  W,  is  a  Gans  wattmeter,  soupUod,  as 
ueual,  with  two  Don-ioduetivo  rooMUsoes.  Ia  the  nUowing 
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experimenta  JU  Miisibitity  wm  such  that  one  revolution  o! 

,  the  jwEntor  corresponded  with  about  1,200  vratls.     Vf,  is  a 

<  Siemciu  (lynftRiometer  as  made  commercially,  but  anxtifictl 

to  as  to  form  a  vratimeter  by  connecliiiK  the  mercury-ciijis 

torxaittfi  the  ctidi  ut   the  mov^ikltte  coil  with  ino  «c|>ar.tte 

t«Tniinala.     Thia  Hwinf^iig  coil   vtak  used   in  serio  vitfa  a 

Buiuble  not)  inductive  rc)ii«tuncu,  R,,  as  ihc  pressure  coil  of 

]  the  wattmeter,  one  of  the  fixed  coils  baitig  traversed  by 

the  main  ciiirent.      When    large    currenu  were  Howing 

I  Ibrougb  the  thicic  coils  of  A  and  B,  a  current  of  eight  or 

'  ten  amperes  often  patsed  through  the  volt  coil  of  lliia  watt- 

'iD«t«r  and  its  atuched  loaistance,  R,,  but  altliousb  the 

'^wer  BO  wasted  wa^  quite  uppreciaMe,  coTuidemtion  of 

'tig.  1  will  <how  that  the  readinK  of  ibo  vrAttmotcr  W,  is 

not  affected  by  it  in  the  loaxt,  and  that  it  thus  docs  not 

>  ent«r  into  the  calculation  of  the  oSicienLiy.     An  ordinary 

[CWdev  voltmeter  was  used  for  the  adjuaiment  uf   the 

potential  on  the  mains. 

The  transformers  tested  were  M„  M^  two  Unnsfotraers 
of  the  Mordey  type,  each  of  output  i  A  kilowatts,  con- 
verUng  from  2,000  volte  to  100  volt«  for  50  volu).  They 
.  &re  numbered  1,871  and  1,ST2.  Wq  nhull  for  brevity 
,  allude  to  them  ronpectirety  ai  M,  ami  M,.  Mj,  one  Irans- 
,  former  of  the  Mordey  type,  of  output  three  kilowatu, 
;  eonvcrtinn  from  2.000  volu  to  100  volts  (or  80  volts).  Its 
numbor  is  1,832,  and  in  wbal  follows  it  isalkidcd  to  as  M,. 
M.,  one  transformer  of  the  Mordey  typo,  of  output  I'S 
kilowatts,  convening  from  100  voila  to  100  volta.  h  has 
three  coila,  each  of  the  same  number  of  turns,  and  occupy- 
iiij;  Bpaoe8pm[x>nionil  to  the  numbeii  I,  1,  and  3  respec- 
tively. The  transformer  was  wound  in  this  way  for 
experimental  jiurpos^  but  in  other  respects  it  does  not 
diner  in  construction  from  the  ortlinory  typo  made  by  the 
Brush  Comfiany  in  1867.  It  is  ullndnl  to  in  the  following 
experimeotsas  M,.  H,  one  Iledfjohog  iraniformer,  made 
by  Heein.  Swinburne  and  Co.,  of  output  four  kilowatu, 
eonvertaog  from  2,000  volts  to  100  volts.  It  is  referred  to 
by  the  letter  H.  A  snull  transformer  of  change  ratio  6  to  1 
wai  oeoMionally  used  as  the  subsidiary  transformer,  0. 
Jt  was  not,  however,  of  any  recognised  commercial  type, 
and  Hui  magnitude  of  iU  efficiency  does  not  enter  into  the 
tests. 

The  losses  in  the  lewis  were  circfully  dolcrmincil,  unci 
confirmed  by  measurement  made  wiih  ilidbront  muihoda, 
The  same  leads  and  instrumcnis  were  used  in  all  the 
exporimenU.  The  first  method  of  testing  was  to  measure 
the  resistances  of  the  difTerenl  coils  and  leads  and  calculate 
the  Uatee  at  the  currents  used.  These  measuremenU 
were  confirmed  by  piissing  steady  currrenis  of  30  and  40 
•mperes  (mensuroi)  by  a  atunrluni  d'ArionvHl  ;;s1vanomet«r 
nsed  as  an  ammeter  in  shunt  to  a  platinoid  i>tri]0  through 
the  leada,  and  measuring  with  the  iiid  of  a  at*ndard  volt- 
Biater  {a  second  d'Arsonviil  galviingmutor  lued  in  series 
witli  ktiowii  resistances)  the  power  lost  in  the  leads  for 
those  ciirrenU.  The  same  experiment  served  to  calibrate 
Um  dynamometer,  1).  The  wattmeters  W,  nod  W,^  h»d 
bMn  previously  calibrated  by  means  of  the  same  two 
atwidani  inHirnmunts.  The  mea^urcmenU  were  mado 
whe«'  both  tbe  thin  and  the  thick  coils  of  the  dynamometer, 
I),  and  tbe  wattmetur  W,  were  in  circuit,  since  in  the 
actual  iiHnsfoimer  tcsU  it  was  occasionally  found  necessary 
to  cban;!e  these  coils  The  measureuenta  of  the  losses  in 
tbe  iotirumenU  and  leads  were  further  confirmed  by  tesU 
with  alleniaCv  currents  of  the  same  freijuenciua  as  those 
used  in  the  measurements  ;  and  it  will  be  a|i|Kiient  that 
one  of  the  advanU};es  of  the  method  of  testing  the  efhciency 
of  transformora  which  we  have  employed  Brieex  from  the 
fact  that  the  apparatus  required  for  the  olliciency  mounre- 
menu  can  ho  u»ed  for  determining  the  losses  in  tbe  loads, 
etc.,  without  any  alteration  of  tbe  connections.  For  if  the 
twitch  S,  be  open,  and  switches  Sj  and  H^  be  closo<l,  and 
tbe  primarios  of  the  transformers  A  and  B  sre  short- 
circuitod,  the  leading  of  the  wuttmeier  W,  will  at  once 
^^  measure  the  losses  occurring  in  the  testing  apiiaralus  iUelf 
^H  when  any  special  current,  mpusureil  by  1>,  is  passing 
^H  through  iU  The  moasuromonU  made  by  these  different 
r         KCthods  were  in  quite  satisfactory   accordance  with  uauh 

0  other.     With  a  current  of  lOampcros  the  loss  in  the  leads, 

1  when  the  thick  coils  of  V  and  \V,  were  used,  was  STt  wnttn, 
f         Wben  tbo  thin  coil  of  D  was  substituted  for  the  thick  coil, 


tbe  extra  loss  at  40  amperes  was  70  watts,  and  an  equal 
increase  in  the  loss  was  caused  by  using  the  thin  coil  of  W, 
instead  of  the  thick  coil. 

The  losses  occurring  in  the  ooiU  of  the  transformers  can 
l>e  meuursd  indcipendently  of  the  other  losses  by  simply 
leaving  the  switch  S,  open  and  taking  tlie  reading  of  W, 
for  differonl  alternating  curronU  flowing  through  D.  The 
two  tntnefurmera  A  and  B  are  eo  eonnectod  that  a  P.D.  of 
a  few  volts  will  cause  large  eurrenU  to  flow  through  the 
thick  coiis  when  the  switches,  « t,  in  the  secondary  circuit 
are  elosed.  Of  courM  the  iron  cores  are  magnetised 
■lightly,  and  a  certain  amount  of  energy  is  absorbed  by 
hysteresis,  but  this  is  quite  negligible  comjiaied  with  that 
lost  in  Iho  cop{>er.  For  at  most  the  voltage  oorros ponding 
with  the  induction  of  the  oore  U  only  that  needed  for 
driving  the  currents  through  the  resistanco  of  the  trans- 
former coils.  This  ts  only  about  1  per  cent,  of  tbe 
ordinary  voltage  of  the  tntnsfonnors,  and  ns  the  losses  in 
the  ii«n  vary  as  the  square  of  the  induction  density  (more 
accurately  u  B'"  )  the  core  losses  are  only  001  xO-01 — 
i.e., 00001  of  the  normal  losses  occurring  in  the  use  of  tbe 
transformer.  It  thus  becomes  posaJble  to  inveitigate  tbe 
very  imporunt  matter  of  the  rariatJon  of  the  core  losses 
under  difTcrcnt  conditions  of  load.  All  that  need  be  done 
is  to  determine:  (1)  Tbe  total  losses  occurring  in  core, 
coil*,  and  testing  apparatus  for  different  currents  when  S, 
is  closed;  and  (3)  the  total  losses  in  the  ooils  and  testing 
apparatus  for  tbe  same  currenu  when  S,  ia  o[>on.  The 
difference  between  the  losses  found  for  any  particniar 
current  is  the  l(ua  in  the  oore  for  tliat  particular  loud. 

It  was  pointed  out  in  tbe  article  in  the  technical  press 
already  referred  to  that  the  reading  of  W^  practicallv  gave 
the  iron  losses  in  tbo  two  transformers,  and  thai  W,  gave 
the  losses  caused  by  the  heating  66*001  of  the  currenU  in 
the  coils,  etc.  The  measurements  made  with  closed-circuit 
imnsformers  have  entirely  eonfirmed  this  view.  Thus  for 
the  two  41-kilowatl  transformers  of  the  Mordey  type 
(M,  and  M,)  tested  at  100  vol U  and  a  frequency  of  ISO, 
the  reading  of  W^  griidually  changed  from  220  watts  on 
open  circuit  to  230  watU  at  a  load  of  3,500  walU,  and  to 
235  watU  at  a  load  of  A.OOO  watte.  Whereas  tbe  core 
losses  us  determined  by  tbe  subtraction  metbo<)  were  220 
WAiii  uu  open  circuit,  220  watU  at  a  load  of  2,500  watts, 
and  227  watls  at  a  load  of  5,000  watU,  or  practically  the 
siime  a«  the  wntU  as  messnrod  by  W,.  In  another  test,  at 
n  troqucncy  of  150,  the  reading  of  W,  changed  from  210 
wutU  on  open  circuit  to  232  w-itU  U  a  load  of  4,000  watU, 
the  iron  losses  as  calculated  by  the  diHerence  method 
diminishing  gradually  from  210  watU  on  open  circuit  to 
200  watu  at  a  load  of  4,000  watta.  In  another  test  at  the 
same  frequency,  the  reading  of  W,  altered  from  Sl.'i  watts 
on  open  circuit  to  210  watU  at  lull  load,  while  the  iron 
tones  were  found  exactly  the  same  as  the  corresponding 
readings  of  W„  up  to  a  load  of  3.000  wulu  ;  afterwaids, 
however,  the  iron  losses  were  slightly  greater.  In  a  to»t 
at  a  frequency  of  about  100  the  reading  of  W^  decreased 
from  260  waiu  to  350  watU  ss  the  loail  increased  up  to 
1.000  wattt.  tho  iron  losses  being  the  same  \ip  to  a  load  of 
2,900  watts,  and  being  slightly  less  afterwants  and  equal 
to  230  watts  at  a  load  of  4,000  watU.  In  a  later  test  at  a 
frequency  of  100  the  raading  of  W^  only  changed  from  285 
watu  lo  290  watU  from  open  circuit  to  a  full  load  of  5,000 
watts,  while  the  iron  losses  diminished  under  the  same  cir- 
cumstanoes  from  285  watts  to  375  watts. 

In  M  these  exiierimonU  numerous  tesU  at  intermediate 
loads  were  taken,  and  the  general  smoothness  of  the  curves 
obtained  by  plotting  the  observations  ia  such  as  to  initify 
considuriible  conlidonco  in  the  ohmracter  of  tbe  results,  the 
slight  difl'eroncos  between  tbo  curves  denoting  the  readings 
of  \V,  and  those  representing  tho  iron  losses  are  some- 
times in  one  direction  and  soraotimos  in  the  otiier,  and  ore 
to  be  regarded  as  an  indication  of  tho  extent  of  the  ex[)eri- 
menul  eiror  to  which  the  measuremente  are  subject  rather 
than  as  any  certain  evidence  of  alteration  of  the  core  losses 
with  the  load.  In  fact,  tbe  experimenU  seem  to  show  that 
with  closed  circuit  transformers  at  any  rate  the  core  losses 
are  practically  constant  at  all  loads.  This  conclusion  is 
only  what  theory  indicates,  but  it  has  frequently  been 
doubted,  as  miuiy  published  efhciencv  letU  of  trans- 
formers have  indicated   that  the  core  losses  diminish 


I 


I 

1 

I 


i 


I 


J 


* 


J 


304        THE  ELECTRICAL  ENGINEER.  SEPTEMBER  23,  1892. 


the  load  incnaaea.  Thia  constancy  of  the  iron  loesea  is 
further  evidenced  by  testa  made  with  the  other  two  Mordey 
transformera.  Thus,  in  testing  the  combioation  of  the  4,000- 
watt  Mordey,  H,,  with  the  3,000-watt  Mordey,  Mj,  the 
iron  loss  at  a  frequency  of  160  only  altered  from  18B  watta 
at  no  load  to  179  watts  at  a  4,200-watt  load.  In  another 
teat,  at  a  frequency  of  300  the  core  loasee  changed  from 
170  watta  at  no  load  to  ISS  watts  at  a  load  of  4,300  watts. 
In  a  teat  of  the  1,500-watt  Mordey,  M^,  the  iron  loases  at 
a  frequency  of  160  were  found  conatant  within  1  per 
cent,  while  the  load  changed  from  0  to  3,000  watts,  or 
double  full  load. 

When  the  open  magnetic  circuit  transformer  was  used, 
the  measurementa  were  not  ao  satisfactory.  Two  or  three 
reasons  may  be  asaigned  for  this.    Owing  to  the  large  mag- 


the  iron  loeeea  do  not  alter  by  as  much  as  10  per  cent 
when  the  load  is  iDcreasad  from  0  to  full  load. 

Before  summarising  the  results  obtained  it  wilt  be  well 
to  explain  in  detail  the  arithmetical  working  fay  means  of 
which  the  efficiency  is  obtained  from  a  single  set  of  measure- 
menta with  the  three  instrumenta  Wj,  Wj,  and  D.  When 
the  two  lai^  Mordey  transformera.  Mi  and  M^,  were  being 
tested  at  a  frequency  of  107,  it  was  observM  that  when 
the  current  as  read  by  D  was  44-8  amperes,  Wj  indicated 
310  watte,  and  W,  indicated  290  watU.  In  this  particular 
experiment  M,  was  on  the  mains  at  100  volts,  and  was 
used  as  a  step-down  teanaformer,  the  volts  on  the  primary 
of  M,  being  greater  than  100  volts.  While,  therefore, 
44-6  y  100  watta  were  being  returned  to  the  mains  by  M,, 
the  thick  coil  of  transformer  M,  was  being  supplied  with 
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Fin.  2.— Carre  of  Lowes  in  No*.  1872  and  1B74  Mordey  Truiaformtn.    Prioury  Volt*  100,  Freqnency  Ida    M,  used  u  Si«p-up 

Tnuufonner,  M,  usod  u  Stsp-down  Tmufomier,  Load  =  100*. 


netiaing  current,  the  reading  of  the  dyDamometer,  D,  cannot 
be  taken  to  indicate  the  current  in  the  thick  coil  of  A  aa  well 
as  that  in  the  thick  coil  of  B.  Alao,  owing  to  the  great 
difference  in  the  regulation  of  the  Hedgehog  transformer 
when  converting  up  or  down,  the  voltage  on  the  trane- 
fonner  C  had  to  be  considerably  greater  than  in  the 
previona  testa  when  the  full-load  currents  were  flowing; 
and,  coniequentty,  while  ona  of  the  transformers  A,  B  is 
worked  at  the  proper  voltage,  the  other  is  worked  at  \ 
voltage  considerably  different  from  100.  The  curve*  ob- 
tained are  sometimes  of  a  curious  character,  and  we  have 
not  yet  had  time  to  fully  explain  them.  As  we  hope  to 
repeat  these  testa,  we  prefer  to  postpone  the  publicatioD  of 
the  reaolt*  referring  to  the  core  loaaes  of  open-eircnit 
tranaformera.     Our  experiments,  however,  ioduate  that 


4,480  +  310  -t-  290  watU.  The  load  on  the  stepup  tnuts- 
formers  was  tjins  D,080  watte.  The  total  loss  in  the  two 
transformers  is,  however,  less  than  600  watta,  since  there  is  a 
considerable  loaa  in  the  leada  and  dynamometera,  etc  The 
losa  ia  die  leada  at  44*8  amperes  ia  63  watts.  The  thin 
ooil  of  W,  was  used  in  thla  particular  test,  so  that  an 
additional  loaa  of  69  watta  must  be  allowed  for.  No 
extra  allowance  has  to  be  made  for  D,  as  the  thick  coil 
waa  naed,  and  the  loea  in  thia  coil  is  already  t&ken 
into  account  in  estimating  the  loss  in  the  leads.  The 
total  losa  in  the  testiiig  apparatus  for  this  current  is, 
therefore,  152  watta,  and  the  total  loss  in  the  transformers 
ia  thus  600  -  ISS  -  148  watta.     The  joint  efficiency  at  this 

load  of  6,080  watta  ii,  tkwtfon,  1  -  ^^  -  1  -  «»<83 
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«  91'  18  per  cent.  Thia  nnmber  ii  the  prodact  of  the 
efficiencies  of  the  two  transfcnroera,  aod,  if  these  are 
usnmed  to  be  equal,  the  true  efficiency  is  obtained  by 
taking  the.  square  root  of  0-9116  giving  95-6  per  cent. 
Also  if  the  copper  losses  at  this  current,  determined  by  the 
method  aiready  described,  be  subtracted  from  tbe  total 
loss  of  448  watts,  we  obtain  276  watts  as  the  iron  losses  at 
this  load.  This  only  differs  by  16  watts  from  the  actual 
reading  of  W,. 

This  process  baa  been  gone  through  for  each  of  the 
etificieDcy  determinations  made ;  but  in  order  to  simplify 
the  work,  curves  have  been  plotted  denoting  respectively 
the  losses  in  the  leads,  in  the  transformer  coils,  the  total 
losses  in  leads  and  transformers,  the  total  losses  in  the 
transformers,  the  losses  in  the  core,  and  the  corresponding 
power  supplied  by  the  mains  and  measured  by  W^. 

The  curves  shown  in  Fig.  2  indicate  a  complete  set  of 
observations  made  on  the  two  lai^e  Mordey  transformers, 
M^  and  M^  As  many  as  30  such  sets  were  taken  in  con- 
nection with  different  combinations  of  the  transformers. 
Several  of  these  had  to  be  rejected  from  various  causes. 
For  instance,  it  was  at  first  arranged,  by  means  of  a  com- 
bination of  switches,  to  make  one  wattmeter  do  the  work 
of  the  instruments  W,  and  W,,  but  after  several  measure- 
ments had  been  taken  it  was  found  that  the  alteration  of 
the  resistance  of  the  circuit  caused  by  the  introduction  of 
the  wattmeter  coil  altered  the  currents  flowing  to  a  serious 
extent.  The  majority  of  the  tests,  however,  confirmed 
each  other  in  a  very  satisfactory  manner.  It  is  unnecessary 
to  give  the  details  of  all  the  measurements,  and  we  shall, 
therefore,  merely  give  the  numbers  denoting  the  losses  at 
different  loads.  These  losses  are  interpolated  from  the 
curves  drawn  through  the  actually  plotted  points.  The 
following  table  shows  the  results  obtained  from  five  sets  of 
observations  at  various  frequencies  on  the  two  lai^e  trans- 
formers, M,  and  Mj : 

CanitiiudLcMetin  Tko  4i-Silou>atl  Tramfvrmfrs  of  the  Mordty  Type. 


Approzimate  frequency  in  periods  per  second. 

I«ad  in  watts. 

100                     120                      100 

Loss  in  watt«  in  tbe  two  transformers. 

1,000 

282 

270 

229 

2,000 

305 

280 

241 

3,000 

335 

305 

275 

4,000 

375 

346 

320 

4,000 

400 

— 

— 

6,000 

42S 

— 

— 

From  these  numbers  we  obtain  the  following  values  for 
the  efficiency  of  each  of  these  two  transformers  -. 


Load  in  watte. 

ApproxiinEite  frequencv  in  periods  per  second. 
100                      120                      160 

Efficiency  of  each  transtortner. 

1,000 

84-46 

85-50 

88-58 

2,000 

0219 

92-76 

93-84 

3,000 

04  27 

94-79 

96-30 

4,000 

95-22 

95'60 

95-91 

4,900 

95 '40 

— 

— 

5,000 

96 '76 

■"" 

■^^ 

From  these  numbers  it  follows :  1.  That  the  greater  the 
frequency  the  higher  the  efficiency  for  any  particular  load. 
2.  That  tbe  greater  the  load  the  higher  the  efficiency  for 
the  same  frequency.  Both  these  results  follow,  of  course, 
from  the  fact  that  the  iron  losses  are  the  same  at  all  loads 
for  a  given  frequency,  and  diminish  as  tbe  frequency 
increases.  And  they  do  not,  for  these  particular  trans- 
formers at  any  rate,  confirm  the  results  referred  to  at  the 
commencement  of  this  paper  that  the  efficiency  is  a  maxi- 
mum at  the  frequency  of  100. 

The  open-circuit  losses  expressed  as  percentages  of  full 
load  are  3'2  per  cent.,  2-8  per  cent.,  and  3'36  per  cent,  at 
frequencies  of  100,  130,  and  160  periods  per  second.  If 
the  iron  losses  be  constant  for  all  loads  at  a  given  frequency 
it  can  easily  be  proved  that  the  efficiency  of  a  transformer 
must  be  a  maximum  when  the  copper  lowes  become  equal 
to  the  iron  losses.  And  calculation  shows  that,  for  these 
two  4^kilowatt  transformers  of  the  Mordey  type,  this 
equality  will  occur  at  a  load  of  7,200  watts  at  a  frequency 


of  100,  at  a  load  of  6,600  watta  at  a  frequency  of  160,  and 
at  a  I<Mul  of  6,000  watta  at  a  frequency  of  200  periods  per 
second  when  the  maximum  efficiencies  become  96  per  cent., 
96-1  per  cent,  and  96'3  per  cent,  respectively.  There  is, 
therefore,  no  ereat  diflerence  between  the  maximum 
efficiencies  at  different  frequencies,  but  the  higher  th« 
frequency  the  lower  the  lou  at  which  the  maximum  of 
efficiency  occurs. 

The  following  table  summarises  the  results  obtained  from 
the  teeU  of  the  3,000-watt,  Mg,  and  the  4,600-watt,  M^, 
traosformers  of  the  Mordey  type  combined. 


Load  in  watta. 

Freqaenoy  in  periods  per  second, 

107                   160                    200 

Loaa  in  watts  in  the  two  transfonnen. 

0 
3,000 
4,000 

235 
320 
410 

1S5 
266 
340 

170 
250 
366 

From  these  numbers  we  obtain  tbe  following  values  for 
tbe  joint  efficiencies  of  these  two  transformers; 

Load  in  watts. 

Frequency  in  periods  per  second, 
107                        160                       200 
Joint  efficiency  of  tbe  two  traDSformeta, 

3,000 
4,000 

8»'33 
89-76 

Bl-17 
91-50 

91-00 
90-88 

Now  from  the  former  tests  we  know  the  efficiency  of  Mj 
at  these  loads  and  at  two  of  the  frequencies.     We  cautfaui 
obtain,  by  division,  the  efficiency  of  M„  as  followe : 

Load  in  watts. 

Frequency  in  periods  per  second. 

107                            160 

EfGciency  of  transformer  M). 

3,000 
4,000 

94-76 
94^ 

96-66 
9641 

The  efficiency  of  tbe  small  l,S00-watt  transformer,  M^, 
of  the  Mordey  type  was  tested  at  a  frequency  of  160  and 
found  to  be  90*2  per  cent.,  at  a  load  of  1,500  watts,  and 
higher  at  a  larger  output.  The  method  used  in  testing  this 
transformer  is  of  some  interest,  arising  from  the  fact  that, 
as  already  stated,  this  transformer  was  for  special  experi- 
mental reasons  so  wound  that  it  transformed  from  100 
volts  to  100  volts.  Now,  when  the  change  ratio  of  a 
transformer  is  unity,  it  is  not  necessary  to  employ  another 
similar  transformer  when  using  our  method  of  testing  the 
losses  directly,  since  the  primary  and  secondary  coils  can  be 
employed,  one  to  take  energy  from  tbe  mains  and  tbe 
other  to  give  back  what  is  not  lost  in  the  transformation. 
Of  course,  an  auxiliary  transformer  (G,  Fig.  1)  must  be 
employed,  but  the  two  transformers,  A  and  'R,  in  the  figure 
are  replaced  with  the  eingle-unity-change-ratio-transformer, 
M^. 

As  the  large  transformers  of  the  Mordey  type  are  wound 
with  two  thick  wire  coils  in  addition  to  the  fine  wire  ona, 
in  order  that  the  transformers  may,  if  required,  be  used  on 
the  three-wire  system,  it  is  possible  to  measure  the  effi- 
ciency by  the  method  last  described  with  tbe  employment 
of  a  second  similar  transformer.  And  tests  that  we  made 
in  this  way  confirmed  those  previously  carried  out. 

But,  as  the  fine  wire  coil  of  the  transformer  is  not  used, 
this  method,  although  excellent  for  a  transformer  whose 
change  ratio  is  unity,  ie  not  to  be  recommended  for  one 
which  transforms  from  50  or  100  to  2,000  volts.  Indeed, 
it  is  obvious  that  if  the  test  be  made  in  the  way  just 
described,  the  advantage  of  dispensing  with  the  duplicate 
transformer  is  counterbalanced  by  tbe  fact  that  the  trans- 
former tested  can  only  be  used  at  what  is  practically  half 
load,  and  the  copper  losses  are  therefore  proportionately 
greater  than  when  the  transformer  is  used  in  the  ordinary 
way  at  full  load.  Employing,  therefore,  two  similar  trans- 
formers as  well  as  a  small  auxiliary  transformer,  as  in  Fig.  1, 
is  much  to  be  preferred. 

A  large  number  of  teste  were  made  by  combining  the 
Hedgehog  transformer,  H,  with  M,  and  with  M„  and, 
although  the  results  (as  already  mentioned)  were  not  ae 
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wUtfaotory  u  wb«n  two  Monlny  tv|)«  ol  truiafomon 
were  employed,  Uwy  ware  aulScienlly  Mcanle  to  abov 
that  neitoer  at  no  loud  nor  nL  full  load  is  tbcre  any  great 
(liHorence.  uptxirentl)',  between  the  power  wasted  in  a 
lledgebog  aiM  in  a  Mordey  type  of  transformer  of  the 


STEAM  AND  GAS  ENGINES  AT  THE  CBYSTAL 
PALACE. 


Among  the  engines  wbich  were  present  in  ibe  liUKflAt 
number*  wen  ibe  Cro«!iley  Otto  ptigines,  of  the  more  iiaual 


riu.  1. 


ume  output.  On  thin  point,  howevw,  we  •hall  any  more 
wbcn  wo  have  had  more  time  to  ftnaly-io  the  reenlU  wo 
have  alronily  cl.tained  with  the  Hedgehog  transfomn^ 

Id  conchnion.  we  wish  to  exprww  our  ihknki  to  the  Bri»h 
Company  for  lo  kindly  lending  us  the  two  4j.kilowatt 


and  of  the  speejal  lugh-apoed  types,  uid  tbe  Stoekpott 
engines  of  vartousi^iua  and  foruR.  Of  the  former,  we 
give  herewith  »  penpectlve  view.  Fig.  1,  u  this  engine  it 
Fpvcinltv  ileaigiierl  to  run  at  the  bigh  itpeed  from  wbicb  tb* 
desimbiy  luiifomi  ii|ieed  recpiired  for  driving  dynatnoe  is 


Fm.  % 


transfotmora,  and  aho  our  obligattoiM  to  several  sludenu 
at  the  Central  Iiutitution,  and  more  etpecinily  to  Messra. 
Itaillie,  Ilaylay,  and  Clift  for  their  inteiMt  rihI  ciiorgv  In 
carrying  out  the  experimenta,  and  in  reducing  the  reauita. 


Laibp  Trimming.— Safety  hicyclea  are  now  )>eing 
tnlroduokd  In  Amenca  for  the  lamp  trimmera  to  make  their 
roanda  more  qutokly. 


more  certainly  obtained  tban  with  the  lower  spaad.  Anotbei 
■dTMitac*  oHainad  by  th«  use  of  tbe  higbspeed  engiM  is 
«  soaller  dttflBranee  betwMn  tike  sine  of  the  flywkaM  and 
the  pulley  on  the  dyaamo)  tkot  Mouriu  bMUr  ranning  ol 
the  bell  wiib  smaller  Unaton  npon  (t  Ib  thia  eogina  tTarw 
refiiMffieiit  which  Mc«sra.  Croasley  Bros.  havebroaghloDii* 
WDttloyed,  including  tbe  timing  valve  lor  enauriDg  roKiilarity 
ol  Ignition*  in  the  noated  tube,  and  the  governor  made  w 
Hut  within  rertaiu  limita  tbe  eugiite  may  be  made  to  nra 


L 
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at  uA'  dflBtrad  sMed.  Th«  eogins  being  coDslxiKted  on 
the  Otto  [irinciple  is,  of  course,  »ingIeActtnf>,  ant]  great 
cara  baa  been  token  in  balancing  the  reciprocating  |>irt^, 
Iba  balandiift  ireigbta  being  eo  pUced  Uiat  tbey  move  at 
the  MiM  naKn  velocity  u  the  jiaru  to  be  balanced.  Meuni. 
CrOBaby  Broe.  are  6tlin^  tbeir  larger  uiiginet  wiih  »el{- 
Btutan,  And  they  exbibitoil  scveri)  other  form*  of  ihuir 
•Dgioee,  including  t,ba  vortical,  and  all  were  of  the  highest 
class  of  design,  workmanship,  and  finish. 

Th«  Stockport  engines  exhibited  by  Meeira.  J.  R  H. 
Aodrewa  anu  Co.  n-ere  of  several  forms  And  two  kinds— 
namely,  the  double-cylinder  or  ditploccr-oylinder  Stock[)ori 
engine,  and  the  newer  Stoak[>o9rt  Otto  engine,  the  Utter 
being  made  both  in  the  horizontal  and  renic^l  forms  as 
shown  in  Fin.  2  and  3.  Fig.  S  sbows  the  engine  as  titled 
with  the  maxors'  timing  ignitioD  valve,  and  witb  thoir  self- 
starting  apparatus.  By  mesne  of  the  timing  v.ilvo  the 
ignition  ia  prevented  from  taking  place  until  the  crank  is 
pnst  thecenlie  in  the  |)oaition  for  working  in  the  proper 
direction.  It  may  be  mentioned  that  the  Morecambe 
Kectric  Light  Cumjiany  is  using  three  of  jthe  lar^e 
engines  as  shown  in  Fig.  2  for  ita  central  stAtion, 
the  engines  being  of  IG  nominal  bone-power,  atm) 
have  to  give  current  to  about  1,000  I6-o>n(lle  Uai[t«. 
The  aelf-surter  used  on  these  engines  ia  ol  a  very  simplu 
character.  A  small  gas  inlet  cock  is  placed  in  cuniicctiun 
with  the  port  which  usually  allows  tbe  (cxhaiut  gaaea  to 
eccape.     1*10  exhaust  valve  is  for  thej  lime    prevented 


whiefa  follows  the  expto«ion.    SeU.8tarting  gear 
importance  in  connection  with  the  use  of  tbe 


ie  of 
larger 


Fw.  i. 

engines,  and  they  add  very  considerably  to  the  sixe  of  tbi 
engines,  M'hii:b*can  be  conveniently  handled. 


Pio.  3, 


from  acting, 
ignition-lube. 


Another  cock  is  placed  on  the  top  of  the 
The  action  of  the  apparatus  is  as  follows  : 
Tbe  gas-cock  being  o[>oned  for  gas  to  enter  tbe  cylinder, 
and  the  eock  being  opetied  on  tbe  top  of  the  ignition.  In  be. 
tbe  entrance  of  the  got  drives  out  some  of  the  air  in  Ibe 
cylinder.  Tbe  continued  entrance  of  the  gaa  oauaas  admix- 
ture of  gas  and  air,  and  after  a  short  time  an  explosive 
mixture  la  formed.  When  some  of  this  reaches  the  o[>ou 
ignitson-tobo  exploaioti  occur*  and  the  engine  starts,  the 
tpocial  gai  admiaaton  cock  and  the  omission  cock  on  Ibo 
ignitiOR-tabe  being  simultaneously  closed  by  the  pressure 


Among  tbe  small  steam  engines  exhibited  were  several , 
by  Mr.  E,  S.  lUndley,  of  Bourton,  Dorset.     One  of  the 
is  illustrated   by  tbe  engraving  {Fig.  4).     It  ia  a  net 
wetl-proportioned  vertical  engine,  witb  a  frame  so  mtd 
that  tbe  parts  are  freely  accessible  by  removing  an  easll; 
detached  front  cover.    Tbe  parta  of  the  engine  are  verf 
strong,  the  wearing    surfaces  targe,  and    fur  high  apee 
running  for  electrical  work  a  special  governor  is  fitted.] 
Two  of  these  engines,  with  cylinders  7in.  diameter  and  Tir 
itroko,  were  omployod  in  driving  several  machines  at  thQ 
Palace,  and  they  worked  very  satistactorily. 
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BLECTRICITY  AND  THE  MEDICAL  PROFESSION. 

This  is  the  title  of  an  article  of  wbicli  the  editor 
of  oar  esteemed  ooDtemporaiy  the  Blectrieat  Review 
forwards  us  an  advaiict!  proof.     It  iit  not  our  cnstom' 
to  criticise  the  words  or  \'iew8ofourcoutenipotanBB|j 
bat  in  this  case  we  foci  that  the  fall  influence  of  alii 
tfichiiical  eteocrical  papers  should  b«  given,  if  only  to 
aBBure  the  general  public  we  arc  of  one  mitid  as  to 
the  true  value  of  apparatna  which  can  only  go  to  form 
the  stock-in-trade  of  quacks  and  charlatans.  Oor  con< 
temporary  has  long  carried  on  a  crusade  against  tb«  , 
curative  properties  of  a"  Hfuriiess  belt."  Wehave  alLj 
along  felt  that  such  a  crosado  partakes  of  the  nature  of 
a  bopolcss  etrug^'ie.    The  readers  of  tecbuical  papers ' 
do    not   buy   maguetic    belts,   magnetic  boots,  or 
magnetic  hair  brushes.  They  have,  as  a  rule,  enougb. 
moving  in  a  magnetic  field  without  resort  to  the 
extraneous  aids  even  if  they  believed  in  them,  which 
they  do  uot.     While  papers  of  a  general  character 
are  so  easily  bought  and  sold  by  advertisments.  and 
while    tefitimonials    frankly     given    are    bo    easily 
obtained,    and    while    doctors    themselves    testify 
generally    rather    than    specifically,    so    long  will 
quackery  and  charlatanism  prosper.    Our  oontem-i 
porary's article  is  based  uponapfunphlet entitled"  Tho 
Treatment  of  Diseaee  by  the  Prolonged  Application  of 
Currents  of  Electricity  of  Low  Power,  being  an  extntet.j 
from  the  late^st  edition  of  '  Massage.  Klactricity,  uidi 
Allied  Methods  of  Treatment,"  "  by  Herbert  Tibbits. 
M.D.     We  also  received  a  copy  of  this  paraphlel^ 
and  an  invitation  to  visit  the  "  Electropathic  and ' 
Zander  Institute,"  but  had  no  intention  of  noticing 
the  one  or  visiting  the  other.     Thai  some  very 
divergent  opinions  obtain  as  regards  electricity  and 
the  human  body  wo  well  know,  but  we  are  surprised* 
to  loaru  that  any  divergent  opinion  obtains  about! 
Harness's  electropathic  b«lt.    Let  us  at  once  acknow>J 
ledge,  which  we  believe  is  a  fact,  that  at  the  ZandorJ 
Institute  will  be  found  some  excellent  specimens  o{\ 
electrical  and  other  apparatus,  much  of  which  may  J 
bo  bcrieftcial  if  used  properly  by  weak  humanity. 
As  we  take  it.  our  contemporary  is  not  protesting 
against  anything  but  the  trading  upon  an  ignorant 
bat   sapersiitious  and  believing  public  in  order  to 
sell  apparatus  which   has  little  to  recommend   it 
except  "  faith."     Dr.  Tibbiu,  for  example,  t«etifiea^ 
to  having  tested  Mr.  Harness's  electrical  applts 
and  contends  to  have  proved  that  "these  expori-! 
meute  prove  oonelusively  that  a  current  of  electricity 
penetrated  the  skin  and  inlluenced  the  snbjaoankj 
tissue."  The  galvanomelric  deflections  were  obttiaw 
by  pricking  the  skin ;  but,  as  our  oomtempontry 
points  out,  the  ordinary  belts  "  are  uot  fumishod  with 
platinmn  needle  points  one-third  of  an  inch  long  for 
the   pntpoM  of  puncturing  tho  akin."    An  iufini- 
tosiinal  current  obtained  by  such  puncturing  does  uol 
mean  even  an  infinitesimal  current  without  sncb 
puncturing.    How,  in  the  name  of  common  tense,  is 
the  body,  or  any  port  of  the   body,  brought  into 
the    circuit    when    using    the    ordinary 
belt'^    We    have    faeud    a    good    deal    about   IheJ 
cnrative    properties    of    electrioity,  but    with    tbisj 
we    have    nothing    to   do.     We    want     to    kDOVJ 
something  of  the  curative  properties  of  a  weak — 1 
very  weak,  if  any— magnetic  field.     Lot  us  drop  tba ' 
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idea  of  "  carrent,"  because  there  is  no  ourrent, 
while  if  the  belt  itself  gives  a,  feeble  cnireDt  there 
will  be  aroond  it  a  carrent-fieM  or  a  magQetic  field 
dae  to  the  carrent  in  the  conductor.  It  is  this  field 
we  usually  have  to  talk  about,  and  what  does  Dr. 
Tibbits  or  Mr.  Harness  know  about  it,  or  its  pro- 
perties? They  tell  ns  nothing  about  it,  hence  we 
take  it  for  granted  that  they  do  not  understand 
much  about  the  apparatus  they  use  and  talk  about 
so  glibly. 


THREE  TEARS'  HIRE  SVSTEH. 

It  is  tolerably  certain  that  almost  all  electrical 
firms  and  companies  are  troubled  with  symptoms  of 
impecnniosity,  and  to  ask  them  to  embark  in  a 
venture  that  regnires  a  large  capital  is  a  bold  under- 
taking. NevertbeleBB  we  have  to  commend  to  their 
notice  an  old,  a  well-tried,  and  a  successful  system 
known  as  the  hire-purchase  system.  No  doubt  in 
many  minds  this  system  is  almost  entirely  associated 
with  thegettingof  pianos,  but  business  men  know  that 
it  largely  permeates  through  all  businesses.  The 
engine  builder  is  not  above  taking  a  leaf  out  of  other 
folks'  experience,  and  many  of  the  highest  firms  are 
paid  by  instalments,  and  glad  to  do  business  in  that 
manner.  If  the  engine  builders  can  do  this,  the 
dynamo  bnilders  will  have  to  follow  suit,  and 
especially  those  who  are  going  to  pay  particular 
attention  to  motor  work.  In  the  first  place,  we 
must  assume  that  good  motors  can  be  obtained 
whether  for  direct  or  for  alternate  current.  The 
amazement  is  that  one  or  other  of  the  enlisting 
big  firms  have  not  long  since  caught  on  the  idea 
and  pnehed  it  as  vigorously  as  we  know  they  can 
posh  busioesB  which  promises  good  returns.  Harking 
back  once  more  to  central  station  work  and  constant 
load,  the  aim  of  the  management  is  to  sell  all  the 
carrent  possible — in  fact,  we  all  aim  at  making  money. 
With  the  spread  of  mains  there  must  be  hundreds 
of  adjacent  premises  wherein  motors  could  be  put  to 
good  nse,  either  for  new  purposes  or  replacing  old 
steam  engines  or  gas  engines.  Numbers  of  men  in 
a  small  way  of  business  cannot  see  their  way  to  get 
rid  of  an  old  engine.  It  does  its  work,  and  they 
cannot  spare  the  money  to  replace  it  by  a  motor, 
though  they  would  make  an  effort  to  pay  for  the 
motor  by  instalments.  We  are  perfectly  certain 
that  though  electricity  is  in  one  way  much  dearer 
than  coal  or  gas,  in  a  large  perceutage  of  cases 
the  ultimate  bill  to  the  user  would  be  lower  than 
when  using  either  steam  or  gas.  Users  have  not  yet 
realised  the  enormous  advantages  gained  in  space, 
in  cleanliness,  and,  above  all,  in  not  paying  for  power 
except  when  using  it.  The  switch  that  turns  on  the 
carrent  is  also  used  to  turn  it  off.  No  electrical 
energy  is  paid  for  when  the  switch  is  off,  and  it  is 
here  the  gain  comes  in.  With  steam  or  gas,  coal 
and  gas  and  water  are  always  being  used.  Farther, 
we  are  under  the  impression  that  an  electric 
motor  will  not  deteriorate  with  age  and  use  so 
mnch  BB  a  steam  or  gas  engine.  However,  it  is  little 
use  to  discuss  such  questions  here.  From  infor- 
mation rooeived — as  the  police  say — it  would  seem 
that  the  adoption  of  the  hire-purchase  system  would 
biiDglgiiat  to  the  mill.    Bumouzs  are  rife  that  the 


"City  "is  to  be  made  acquainted  with  a  company 
having  this  object  in  view,  but  we  fancy  the  industry 
has  been  sufficiently  cursed  with  promotion-money, 
and  that  exiEting  firms  may  well  develop  the 
business  themselves. 


CORRESPONDENCE. 


'  One  mmn'i  word  li  no  mu^l  wotAl 
JutJn  need*  thit  batb  ba  baud.' 


!, 


ELECTRIC  LIGHT  AND  POWER. 

Sir, — I  am  obliged  to  Mr.  Shippey  for  the  valuable 
information  given  by  bim  in  his  letter  to  you  of  the  15th 
inst.  respecting  the  date  of  the  production  of  the  first  arc 
light.  I  agree  with  him  that  there  were  other  experi- 
mentalists ill  the  field  whose  names  ought  not  to  be  over- 
looked as  pioneers  in  electric  lighting.  I  thought  il  right 
to  date  the  birth  of  the  electric  arc  light  from  the  first 
public  occuswn  on  which  it  was  seen.  I  did  not  record 
other  names  for  the  simple  reason  that  the  historical  sketch 
ia  made  very  brief  and  general,  and  any  further  reference 
or  extension  would  be  out  of  place.  I  afterwards  found 
that  I  had  made  a  mistake  respecting  the  "  Grove "  cell, 
which  will  be  corrected.  With  Mr.  Shippey's  kind  permiuion 
I  should  be  glad,  when  bringing  my  articles  out  in  book 
form  (of  which  those  given  in  the  Eiectrical  Engineer  will 
only  form  a  part),  to  insert  his  remarks  respecting  the  early 
workers,  for  the  benefit  of  those  who  may  be  interested  in 
historical  records  of  electricitv. — Yours,  etc., 

Sept.  21,  1893.  '  Abthuk  F.  Guy. 

Sir, — The  science  of  electricity  owes  so  much  to  the 
science  of  chemistry  that  it  is  scarcely  fair  of  electricians  to 
base  their  arguments — even  inadvertently — upon  erroneoui 
chemical  data.  Hence  I  feel  it  incumbent  upon  me  to  call 
in  question  a  few  of  the  statements  used  by  Mr.  Arthur  F. 
Guy  in  his  paper  under  the  above  title.  Let  us,  for  example, 
analyse  the  very  first  sentence  of  the  article  on  "  Evolution 
of  Electrical  Engineering,"  appearing  in  your  issue  of 
September  16.  It  runs  thus:  "A  pure  and  healthy 
atmosphere  is  dependent  upon  the  amount  of  oxygen 
present  .  .  ."  To  ub3  the  author's  own  words  in  a 
later  clause,  "  this  is  a  very  great  mistake."  The  true  facta 
of  the  case  may  be  staterl  thus  :  After  the  researches  ot 
Priestley  and  Lavoisier  it  was  fully  recognised  that  oxygen 
was  the  great  supporter  of  life  and  combustion,  and  that 
the  chief  function  of  nitrogen  was  to  keep  its  action 
within  proper  limits.  Then  it  was  thought  that  the 
great  secret  of  health  had  been  discovered,  and  that 
air  was  wholesome  in  proportion  to  the  amount  of 
oxygen  it  contained.  But  this  theory  has  long  been 
exploded,  since  it  has  been  shown  that  the  variation  in  the 
percentage  of  oxygen  in  good  and  bad  air  is  extremely 
slight.  This  subject  was  thoroughly  investigated  by  Dr. 
Angus  Smith.  From  a  great  □umbco'  of  anuysea  this  ex- 
perimenter found  that  the  extreme  variations  in  the  per- 
centage of  oxygen  in  atmospheric  air  were  20*99  per  cent. 
(by  volume)  in  a  sample  of  air  from  the  Scotch  moors,  and 
20'63  per  cent,  in  air  collected  from  the  gallery  of  a  London 
theatre  (where  gas  was  the  tUuminant)  near  the  close  of  the 
performance.  Thus,  although  it  is  true  that  expired  air 
contains  about  4  or  5  per  cent,  less  oxygen  and  about  4  per 
cent,  more  carbonic  acid  gas  than  inspired  air,  yet  the  per- 
centage of  oxygen  in  air  remains  almost  stationary  even 
under  the  severest  tests.  May  I  be  allowed  to  ask  en 
passant  what  distinction  Mr.  Guy  places  between  "all 
substances "  and  "  matter " ;  and  whether  the  terras 
"  chemical  combining  "  and  "  mixing  "  are  used  as  synony- 
mous or  alternative  t  But  now  we  are  told  that  "  the 
volume  of  the  new  gas  thus  given  off  is  often  poisonous" — 
that  is  to  say,  a  burning  candle,  or  gas  jet,  or  oil  lamp 
continually  produces  a  "  poisonous  volume."  Poor  innocent 
candle :  how  we  should  dread  thy  flickering  flame,  so 
wrapt  is  it  in  "  poisonous  volumes  '  of  Its  own  inventiou  t 
To  continue :  "  All  three  vitiate  the  atmosphere  and  give 
off  poisouous  fuinea,  the  carbon  which  they  contain  mixing 
{sic)  with  the  oxygen  from  the  air,  and  so  producing  the 
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iauUj  carbonio  Mtd  gu.  ;  .  ."  Of  this  dauUf  gse  ui 
ordinary  man  givei  off  more  Uiui  400  litren  per  diem ;  that 
ia  to  »j,  prodiicea  «t  least  90  gallons  ev«rjr  34  honn. 
Ninety  f^allons  per  dar  of  tbie  "deadly"  gu  "known  to 
cbeiiii«t«  ai  caflwti  dioxide " !  Ttie  wording  of  the 
atnunee  seenu  to  hint  tiMt  tb«  vory  ctiomiol  name  ibielf 
siftnifiei  death.  It  i*  plainly  evident  tbtt  aoow  eUwtrical 
oonUivanee  ought  to  take  uh  place  of  our  ernvMively 
dangorouB  oi^nt  of  ronpiralion.  No  wonder  that  our 
poeta  allude  lo  pitbaticnlly  to  human  sighs.  The  woe 
liat  oune*  a  deep  si(;h  ia  dirarfed  into  insigniHcauce 
beeidfl  the  eslaiDtCy  with  which  tucb  a  death  scattering 
•onnd  is  fraught.  I  ikouM  like  to  point  out  thai  soda- 
water,  chamju^ne,  and  olhur  effertreiciitg  drinka  Himjily 
reek  with  toit  deadly  caHran  dioxidfl.  No  doiil>l  the 
author  avotda  all  lo-eailod  dparklinu  wine*  for  thia  riUMOn. 

But  let  ua  come  down  to  facit.  Rotcoo  and  SbOTlomiiuiT, 
in  tbdr  lirat  volurao  of  "A  Treatise  on  Chomistry,"  sum  up 
the  cbancter  of  our  vodocdoiis  enemy — carbon  dioxids — 
in  Ibow  words:  "At  theaamo  time,  howerer,  it  does  not 
exert  a  poiionoua  action  oi)  the  animal  economy,  as,  indeed, 
may  be  ntbered  from  the  fact  that  it  is  conBtatitly  taken 
intolfae  lunei  and  smitt«d  from  them;  .  .  ."  So,  then, 
carbon  dioxide  u  •imnJy  a  sheep  in  wolf's  clothing,  dreived 
up  for  the  oousmn  of  its  formal  introduction  to  the  clou 
tncal  world.  Let  me  remind  Mr.  Guy  that  it  is  tbo  carboTi 
Aioxvit /tvi  our  own  twtai  which  is  to  ironregnated  with 
"deadly"  properties,  and  not  that  giron  out  by  the  innocent 
little  DiguJEROL  In  reply  to  the  statement  that  "  there 
can  b«  no  lignt  without  beat,"  I  would  suggest  the  case 
known  as  pbospboreBcenoe. 

Next  we  learn  that  "  in  the  case  of  an  electric  incandes- 
cent light  the  small  amount  of  heat  evolved  from  it  is  due 
to  the  high  Un^enUwe  of  the  lamn  likmoTit,  and  on  account 
of  tbe  MWnim  in  the  lamp  there  tt  no  conducting  medium 
for  the  beat..''  (The  iuli<aare  our  own.)  From  tbi*  we 
jialber  that  a  ki^  Unweraiurt  is  ver^  prejudicial  lo  tbe  pro- 
uuetion  kA  beat,  and  tbat  r.idiation  in  a  vacuum  is  imiios- 
■ible.  The  temperjiturc  of  the  sun  is  so  groat,  and  the 
Tacuum  batwoen  the  oarth  and  the  lun  so  vaat,  that  no  heit 
can  reach  us  from  that  source.  May  I  quot«  Prof.  Balfour 
Stewart :  "  Itadiation  of  boat  takes  place  in  vacuo  as  well 
M  in  air ;  for  it  takes  place  between  the  aan  and  the  earth, 
and  between  tbe  fixed  »t«n  and  tbe  earth,  and  we  luvo  n» 
reason  to  think  that  all  siMice  is  filled  with  some  kind 
olair." 

Tbe  oonflictiiw  ■tat«ments  "  that  the  iiuuranco  companies 
look  upon  iu  (electric  light)  introduction  with  favour,"  and 
thai  the  insurance  [>eople  have  bad  to  draw  up  very  drastic 
rnlea  in  order  to  protect  thomselvos,  need  no  comment. 
But,  Sir,  I  have  already  ovorstcp|>o>l  the  narrow  limits  of  a 
correspondence  column,  so  wttb  a  woid  I  will  oonclude.  IE 
we  are  to  convince  the  public  of  tbe  undoubtable  precedence 
of  the  electric  light  to  all  other  methods  of  illuminaliofi, 
we  must  be  quite  sure  of  the  grounds  of  our  argumenia. 
To  eloctnciana  tbe  expression  "the  public"  i«  a  pbrase 
which  indodea  all  investifcaton  in  Mhrr  iciencos,  so  that 
our  jmw.  aad  com  on  the  subject  of  lighting  must  commend 
themaolTsa  to  our  contem|>orary  scicniisu.  As  an  old 
eollefe  friend  of  the  author — whose  [wpcr  1  have  dared 
to  cntictM — I  know  I  can  rely  upon  Mr.  Guy's  sympathy 
with  my  remarks,  although  perhaps  I  havo  mbtr  warmed 
up  to  tne  discuiaton.  But  Mr,  Guy  coofesaea  that  there  ii 
"  no  light  without  heat "  ;  ao  if  I  have  aucceedsd  in  throw- 
ing lignt  upon  tbe  subJMt— u,  indeed,  I  hope  I  have — 
then  heal  must  accompany  my  retnaiks. 

•kreening  myself  upon  tbe  grounds  tbat  the  author  only 
"neorves  all  rights,'' and  that  I  have  <iuesti<xiied  those 
iiarts  which  do  not  to  nj  mind  fall  under  that  titie — 
Yours,  eU.,  A.  E.  Richardson. 

Uigh  School.  Dorking,  Sept.  19,  IS92. 


Stit, — I  find  on  reading  over  my  letter  sent  to  you  upon 
Uw  above  subject,  and  whieb  •MMared  in  ymir  laat  iamie, 
tbat  a  alight  mistake  in  nanea  baa  oocuned  in  copying  my 
manuacript,  aixl  |Mobably  to  those  inlefest«l  in  eoarcbing 
up  historical  electrical  work  tbe  name  of  lurus's,  as  st«t«d, 
wouhl  Im  unknown,  and  probably  cause  confusion  under 
thaM  clrvuouuuoea.     1  will  thank  you  to  oorraot  this  jiart 


of   my  letter,  which  should  read:  "Inm's  ■  Hastiel  do 
Galvaniame,'  "  a  work  which  was  pnblished  in  th«  year  180ft. 
and  from  wbicfa  work  I  discovered  the  information  pub-      _ 
lished  by  you ;  and  at  the  same  time  I  shall  bo  glad  if  you     ■ 
will  also  add.  after  "  more  ancient  school,"  tbe  follovring     * 
words  :  "  tht  idn  vf  (An  ttoragt  of  ftretrutty."    By  inserting 
these  few  wonls  which   were  omitted   l^  my  cleik,  th« 
purport  of  my  leitur  will  be  bettor  understood  and  appre- 
ciated by  those  intorostod  in  the  fundamenu!  work  relating 
to  the  battery  industry  and  storage  of  electricity. 
Apologising  for  intruding  on  your  space, — Yours,  etc., 

ARxm  K  SniprKV. 
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ON  THE  MANUFACTURE  OF  INCANDESCENT 
EUCTRIC  LAMP$. 

BY    rUKUKIIICK     (JKAIIAM   A.NSKU,    K.CR, 

The  manufacture  of  incandescent  electric  lamps,  although 
aprarontly  very  simple,  is  in  reality  a  matter  of  aomfi 
difficulty,  and  requires  a  great  amount  of  care  beaides  a 
sound  knowledge  of  cbemistTj^  and  general  physics.  It 
will  be  my  endeavour  la  treat  tbe  subject  as  simply,  but  at 
the  same  time  u  thorotif;b1v,  as  possible  in  these  pagea,  ao 
that  the  process  of  manufacture  shall  be  perfectly  clear. 
However,  1  shall  say  little  or  nothing  of  the  glass-blowing, 
except  tbat  it  ia  usual  to  make  the  bulbs  from  glass  tubing, 
and  that  they  arc  generally  mode  to  gauge.  Glass-blowing, 
however,  is  a  sopsmte  trade,  and  to  bo  understood  proper^ 
must  be  seen  and  leamL 

The  princiinl  difficulties  in  making  an  incandesoeot 
electric  lamp  are,  first  to  make  the  filament,  and  then  to 
(ireserve  it.  Many  experiments  bare  been  mode  to  die- 
cover  the  best  material  from  which  to  prepare  the  Blament, 
which  is  invariably  tiie  purest  carbon  that  can  be  obtaiued. 
Some  experimenter*  have  trieil  platinum,  iridium,  osmium, 
and  various  alloys  wttb  high  molting  points,  but  the  diffi- 
culty always  has  b««n  to  rcgiilaie  the  current  so  as  to  give 
a  good  Itcht,  but  at  the  nama  time  so  as  to  prevent  the 
fusion  of  tho  wire,  the  temperature  of  incandescence  always 
being  GO  very  near  the  melting  point.  ConseqmaUy  taetal 
filamenu  have  all  been  abandoned  in  favour  of  carbon, 
which,  so  far  as  we  know  at  present,  has  no  melting  point, 
although  it  seems  to  volatilise  aiid  to  break  if  subjected  lo 
a  current  of  electricity  much  in  exceat  of  that  rojuired  to 
makeitbrilliant.  This  amkirunt  volatilisation  is  best  observed 
in  lamjis  whidi  have  been  in  ordinary  use  a  long  while, 
when  It  may  be  noticed  tbat  a  very  thin  coating  of  earboa 
is  dojKMited  upon  the  inside  of  tho  gloas. 

Several  motbods  have  been  tried  for  preparing  the  carbon 
filament,  some  deriving  it  from  [aper,  some  fi»m  Itauboo^ 
and  some  from  cotum,  but.  in  1883,  Mr.  Swan  took  ottta 
patent  for  preparing  bis  6Umeiita  by  ao  ingeoioua  ebeseJeal 
prooees  from  gun-cotton  or  nitro-celluloae.  He  lakee  a 
solution  of  niti  o-cellulose  in,  eay,  acetk  acid,  and  foreaa  h 
through  a  die  into  alcohol  of  70  per  eant.  or  SO  per  eaiit. 
■trength.  Tbe  alcohol  aeta  the  thread  as  it  iasusa  Inwi  tbe 
die,  uid  eansMiuentiy  the  thread  can  be  made  to  asaanM 
any  deoired  form  of  croea  eentioe  ;  bat  in  this  slate  it  would 
still  be  explosive,  so,  therefore,  it  must  be  treated  with 
bydroeulphide  of  ammonium,  or  other  suitable  deoxidiait^[  _ 
agent,  until  it  loses  the  power  of  burning  explosively,  wluD  ■ 
it  can  bo  washed,  dried,  shaped,  and  eamnised.  * 

I  will  now  fully  describe  one  good  method  of  pr^Mriag 
the  filameot,  and  will  take  as  a  basis  of  the  operatioe  tbe  ■ 
porest  white  crochet  cotton  1  can  buy  at  an  oroinary  liaen-  I 
draper's  shop.  Firstly,  tbe  skein  miut  be  thom^dj 
waoked  in  clean  cold  water  by  agitation,  and  than  bwM 
to  remove  tbe  siM  or  other  dreasing  put  in  by  tbe  spiniMr. 
It  is  tlMn  to  be  dried  and  woumf  looealy  on  to  aqnaie 
fraaas  made  of  four  round  glass  rods  or  small  tubai^  in  sncb 
a  naoBar  that  no  two  turns  of  the  eoUoa  aball  tooeb  each 
other. 

Each  free  longth  of  cotton  must  be  a  little  longer  than 
the  fitaoMot  it  is  designed  for.  The  above  frame  obowe 
cot  too  enough  for  M  finished  lilame^its.  and  must  now  he 
taken  by  its  two  glass  books  or  handles,  C  C,  and  suaiwnded  ■ 
carefully  in  a  solution  oonmsting  of  two  parts  snlpborie  ■ 
add  of  specific  gravity  rS4A,  and  one  part  of  clean  cold 
water.     In  making  this  mixture  considorable  beat  will  be 
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d«Teloped,  therefore  it  miut  be  made  aome  houn  before  it  ia 
mnted,  bo  thnt  it  may  cool  down  to  60deg.  F.  before  it  is 
used.  WhiUt  it  U  cooling  it  will  probably  throw  down  a 
white  Bediment,  and  if  lo  the  supernatant  liquid  mast  be 
carefully  draws  off  by  meane  of  a  syphon.  Too  much 
Attention  cannot  be  paid  to  this  solution,  a«  a  very  alight 
demtioo  from  the  proper  proportions  of  water  and  acid, 
or  from  the  proper  temperature,  will  render  it  quite  uBeleea 
for  its  intended  purpose.  Nothing  but  glass  and  the  cotton 
should  be  allowed  to  touch  this  liquid,  which  is  very 
corroaive.  The  cotton  will  not  have  to  remain  in  the  solu- 
tion very  long,  but  it  must  be  put  in  and  taken  out  very 
gently  and  must  be  carefully  watched  whilst  there. 
It  will  soon  become  coated  with  a  transparent 
gelotioooB  substance  —  cellulose.  This  transformation 
moat  be  stopped  joBt  as  the  last  traces  of  the 
strands  of  the  cotton  begin  to  disappear  by  quickly 
bnt  gently  lifting  the  cotton  out  of  the  acid  and  plunnng 
it  gently  into  a  large  quantity  of  clean  cold  water.  The 
cotton  has  now  swelled  considerably  and  drawn  itself  more 
tightly  across  the  frame.  The  frame  must  now  be  suspended 
by  its  hooks  for  some  hours  in  a  gentle  stream  of  clean  cold 
water  so  that  it  may  be  thoroughly  washed,  but  no  amount 
of  washing  will  remove  the  last  traces  of  the  acid,  therefore 
the  frame  and  ite  cotton  most  be  dipped  for  an  hour  or  so 
in  a  very  weak  solution  of  ammonia  of  about  1  per  cent 
strength.  This  will  neutralise  the  acid,  and  a  little  further 
washing  in  the  above  stream  of  clean  cold  water  will  make 
the  (I  must  still  coll  it)  cotton  fit  for  the  next  operation — 
viz.,  shaping  the  filament — which  presents  no  difficulty,  the 
I^ewred  cotton  being  taken  from  the  water  and,  whilst 
itiu  wet,  made  to  assume  the  form  it  is  intended  to  make 
the  finished  filament.  This  is  most  easily  effected  by  wind- 
ing the  cotton  over  glass  tubes  suitably  arranged  in  a  frame, 
bat  some  people  have  used  carbon  blocks. 


Wilt.  1. 

The  frame  or  block  must  in  any  case  be  so  arranged  that 
each  free  length  of  cotton  as  at  A  B,  Fig.  1,  shall  be  used 
for  one  separate  filament,  and  the  cotton  cut  at  the  place 
where  it  posses  the  tubes  from  which  it  is  stretched,  and 
which  it  touched  whilst  in  the  scid  solution.  This  precau- 
tion is  to  ensnre  the  filament  when  finished  having  the 
same  appearance  through  its  entire  length.  Any  form  can 
be  given  to  the  cotton,  and  when  dry  it  will  retain  it,  but 
its  qualities  are  now  very  different  from  those  of  the 
OTiginal  crochet  cotton,  it  being  stiffer  and  harder,  while  its 
br«iking  strain  is  much  greater.  These  qualities  will  afford 
a  fair  indication  of  whether  the  dipping  operations  have 
been  {woperly  conducted. 

The  next  process  is  to  coke  or  carbonise  this  prepared 
thnftd,  a  process  which  is  easily  performed,  although  it 
reqntrM  considerable  care.  If  we  used  the  former  of  the 
two  pUns  for  forming  or  shaping  the  filament,  then  these 
miut  be  cat  from  the  glass  tubes  and  put  one  by  one  into 
an  iron  box  with  powdered  charcoal  spnnkled  on  the  bottom. 
More  charcoal  will  now  be  sprinkled  on  until  these  filaments 
are  eovered,  when  another  layer  of  filaments  can  be  put 
in,  and  lo  on  until  the  box  is  nearly  full,  when  at  least 
half  an  inch  of  powdered  charcoal  should  be  laid  on,  and 
then  the  clcsely-fitting  lid.  I  believe  this  plan  is  generally 
foond  better  than  that  of  the  blocks  (although  these  can,  of 
eonne,  be  peeked  in  the  box  along  with  the  powder), 
beeeuie  the  carbonintion  shrinks  the  prepared  cotton,  and, 
coneeqaently,  it  is  apt  to  break  in  irregalkr  places.  I  have 
heard,  faowmr,  of  a  pcopoeition  to  put  a  knife^ge  along 


the  carbon  block  at  the  place  where  it  t*  desired  to  break 
the  prepared  cotton.  Personally,  I  like  the  first  plan  beet, 
aa  it  seems  to  me  simpler  and  more  certain.  The  iron  box 
is  now  to  be  put  into  a  muffle  and  gently  warmed,  in  order 
to  expel  as  much  air  as  possible,  and  then  brought  to  a 
good  white  heat,  whi:h  must  be  maintained  for  some 
little  time — sufficient  to  allow  the  whole  contents  of  ^le 
box  to  be  brought  to  the  same  temperature.  This  time 
depends,  of  course,  a  good  deal  npon  the  size  of  the 
box  and  the  heat  of  the  furnace.  The  box  with  its 
contenta  must  now  be  allowed  to  cool  in  the  fnmaee  eo 
that  no  air  can  enter,  or  the  filaments  will  be  found  rotten. 
The  box  having  become  thoroughly  cool,  the  lid  may  be 
removed  and  the  contents  gently  turned  out  a  little  at  a 
time  on  to  a  very  coarse  or  open  sieve,  say,  with  Jin. 
meshes,  and  this  being  gently  shaken,  the  filaments  will 
remain  on  the  sieve  whilst  the  carbon  powder  passes 
through.  The  filaments  should  now  appear  of  a  good  dull 
black,  and  be  somewhat  springy;  these  two  qualities  should 
of  course  be  found  throughout  the  entire  length  of  each 
filament.  If,  however,  they  appear  very  glossy,  it  ii 
generally  a  sign  that  they  have  not  been  sufficiently 
heated,  and  in  consequence  are  not  properly  coked,  hut  if 
they  are  icregnlar  in  thickness  or  variously  glossy  and  dnll, 
they  may  be  considered  spoiled  either  from  admission  of 
air  into  the  box,  the  presence  of  some  mineral  matter,  or 
insufficient  heat.  In  either  case  they  are  no  good,  and 
should  be  thrown  away  at  once. 

We  have  now  the  carbon  basis  of    our  filament,  and 


Fin.  3. 

having  laid  it  on  a  metal  gauge  and  snapped  off  the  pro- 
truding ends  to  make  it  the  right  length,  we  proceed  to 
mount  it  on  the  two  little  platinum  vires  passing  through 
the  globes,  the  ends  of  them  having  been  flattened  by  a  blow 
from  a  small  hammer,  and  then  bent  round  so  as  to  form  a 
conical  opening  into  which  a  little  "  paste  "  bos  been  intro- 
duced. The  filament  must  be  bandied  very  carefully, 
because  in  its  present  state  it  is  very  fragile,  but  it  is  strong 
enough  to  be  taken  in  the  finger  and  thumb  and  poshed 
into  the  "  paste."  It  is  then  to  be  put  into  a  warm  place 
to  dry  slowly  but  thoroughly.  llie  "  paste  "  is  usually 
mode  of  very  finely-ground  charcoal  and  coarse  moist  sugar 
with  a  little  distilled  water.  Sometimes  a  small  proportion 
of  finely-ground  plumbago  ia  added.  The  sugar  ia  added 
in  just  Bufficient  quantity  to  make  the  particles  of  carbon 
adbere  firmly  together,  and  I  am  constrained  to  think  that 
the  fineness  to  which  the  carbon  and  plumbago  are  ground 
in  the  first  instance  is  a  very  great  factor  in  the  efficiency 
of  the  "paste"  or  "cement."  It  should  be  prepared  in 
small  quantities  at  a  time  and  used  as  fresh  as  possible.  I 
have  tried  treacle  and  turpentine  instead  of  sngor,  but  did 
not  find  them  answer  the  purpose  so  well.  I  am  told  that 
Btareh  has  been  used  with  good  results. 

I  woukl  just  mention,  by  way  of  explanation,  that  it  is 
usual,  in  making  the  external  parts  of  the  lamp,  to  blow  the 
globe  from  a  fairly  large  tube,  and  then  having  melted 
glass  beads  on  to  the  short  lengths  of  platinum  leading.in 
wires  to  molt  these  into  the  boUom  of  the  neck  of  the 
globe.     A  good  firm  joint  must  be  made  here  to  prevent 
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«ir  enttrinc  after  tli«  IaBi|>  U  Gn(«bed,  u  tbo  glsM  irfionM 
bo  w«ll  iMllAtI  on  to  tbe  wires  for  quite  lialf  an  iuch,  and  ii 
aoccMuy  Mil  b«  easily  jHiicboiJ  togotbor  nhiUt  bol.  Tbix 
boing  done,  ami  tbo  aniall  tube,  A  It,  having  hucn  mollod 
on  to  tbo  |-lobo,  C,  tbe  neck.  D  K,  is  lefl  read}-  for  ibo 
platiaum  loadingin  viref,  K  0,  oilh  tbeir  glass  mounting, 
as  shown. 

It  is  very  neoeuary  tliat  all  tbe  glass  tised  In  any  one 
1aro|>  ibould  come  (rum  Ui«  unie  ^lais  bouse,  and  if  )iossible 
from  ibe  uicie  jwt,  u  glsis  of  different  make*  cannot  bo 
efficiently  joinud  uigotbsr. 

\Vo  wdl  now  return  to  our  filament,  which  is  mounted  on 

f  tbo  jilatiuum  wires,  as  m  Fig.  3,  and  found  dry.    The  next 

|opwation  is  known  as  tlasbin;;,  and  its  object  ii  lo  coal  the 
earbou  fiUmeut  with  a  ihiu  layer  of  very  haTd  oomuact 
carbon,  and  so  Lo  reduca  its  initial  reaistaiicc,  whicn  is 
always  venr  bigb,  to  almnst  any  desired  amount.  Tbere 
are  several  ways  of  <iloing  this,  but  they  are  nil  very 
similar.  In  oucn,  the  pUtiuum  wires  Iciulioeto  the  lilameui 
•bould  be  eotinected  to  the  terminaU  of  a  tlynamo  machine 

teapable  of  giving  100  U)  150  volts  KM.V.,  as  showD  in 
Fi^  4.  Not  teas  than  160  volts  should  be  the  figure  if  it 
is  intended  to  make  tbe  usual  16-«.]>.  lamps.  The  filament 
■Buat  now  be  put  vertically  iuto  a  strong  glasi  vessel,  and 

I  the  air  miui  all  be  got  out. 

I  will  «ii()|)oso  that  wo  aie  going  to  flash  the  filament  in 
ordinary  coal  m»  as  it  is  supplied  by  tbo  gas  companies 
for  lighling.  Place  a  wido^montbcd  glaits  bottle  bottom 
Hpwarrls  ou  a  suitable  Btnnd,  procure  a  well-fitting  bung, 
l>er(urjt4Ml  for  two  snuill  tubes,  and  with  two  wine  passing 
through  in  tbe  middle,  as  shown  in  Fig.  I.  Connect  tbe 
gaa-pipe  by  meana  of  a  short  piece  of  indiarubber  tube  to 
one  of  the  glass  tubes  passing  Lbrougb  the  bung.  Tbo 
other  glau  tube  passing  tbrouKii  the  bung  should  be  drawn 
to  It  small  o|iening  at  toe  outer  end.  The  gas  may  now  be 
toroed  on,  and  when  suHicicnt  time  hM  boon  allowed  for 
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tbe  air  to  be  driven  out,  a  flame  should  bo  lit  at  tlie  small 
orifice.  Great  care  most  be  exeroiHed  to  uscoiuin  ibut  all 
the  air  is  out  or  an  explosion  might  eiwie.  It  ia  ii<lvi«iil)Ie 
to  havee  well-fiuing  bung,  and  only  to  put  it  lightly  in  thr 
neck  of  tbe  bottle  in  oue  of  acculenta,  but  in  addition  to 
this  it  i*  a  good  plan  to  got  a  penny  chcniiit'n  lest  tubi>, 
hold  it  inverted  over  tbe  noxzle,  lo  a*  to  collect  the 
•manating  gas,  and  then  to  take  it  a  few  yards  away  <tiill 
inverted),  and  to  present  it  to  a  flame.  If  an  explosion 
occurs  in  it  you  may  know  tbat  tbe  iar^e  Wile  would 
explode  violently,  but  if  tbe  gua  only  takw  lire,  and  tbe 
little  blue  Hume  goM  gently  up  to  the  bottom  of  tbe  teat 
tulM,  then  there  will  l>e  no  fear  of  an  explosion.  Tbo  wbolo 
arrungement  ia  shown  in  Fig.  4. 

Tbe  glass  Jsr  being  free  from  air  and  the  filament  boing 
arranged  as  one  arm  of  n  Wbeat*loiio'a  bridge,  as  shown, 
and  tbo  circuit  being  easily  under  control,  the  curreiil  may 
be  turned  on  and  filiated  by  the  resistance  coils,  R.  The 
galvanometer  must  now  bo  closely  watched,  aitd  the  voty 
instant  the  resistance  of  the  filament  ha»  fallen  to  tbe 
daaired  fignre  tbe  current  mutt  be  BUit>ped  or  the  filament 
irenMaoce  will  be  loo  low — ■  fault  whicn  cantioilMrcme'liod. 
The  above  sketch  shows  all  tbe  necewary  eteclrkal  con- 
necUoiis,  ibe  path  of  the  current  being  from  the  dynamo, 
which  should  be  abunt  wound,  thToitgh  the  mistance  coils, 
K,  which  sbould  be  about  10  to  25  in  number,  and  of  about 
10  ohne  each,  in  Gcrnus-eilver  wire  ;  it  then  goes  to  ibe 
WbeaMone  bridge,  one  tide  of  whtch  has  very  high 
renatanon  and  the  other  side  very  low.  A  good  arrapge- 
ment  would  be  for  tbe  lop  side  to  have,  say,  10  obsDi  as  a 
fixed  resistance  aiul  an  oraiiMuy  box  of  aitjiulablu  rc-iii- 
ancea,  V,  varying  from  6O0  lo  2,000,  while  on  tbe  other 
aide  we  might  |iut  one  ohm  for  one  ann  aiul  the  filament 
for  the  other.  Tbe  galvanometer  should  have  1,000  olima 
roeietanci^  and  sbonM  be  connected  through  a  siting  key. 
Soppoat  we  wish  to  nake  a  filament  ol   ISO  obnu  min- 


ance,  then  we  must  arrange  tbe  above  bridge  with  iti  10 
ohms  ami  I.-IOO  ohms  on  one  «ide.  becauee  10  : 1,500 1: 1  : 
150— i.c.,  ihe  filament.  To  flash  ]>ro)ierlT  and  quickly  will 
require  Eomo  nractice,  and  a  good  man{)Mlator  need  not 
allow  tbo  needle  of  the  galvanometer  to  swing  more  than 
2deg.  or  3deg.  In  the  above  arrangement  the  reaistance  of 
150  obms  for  the  ftlamsnt  is  reached  wbeo  it  is  tmpoKible 
to  move  the  needle  of  the  galvanometer  by  deprewing 
its  key. 

When  the  currentis  first  turned  on,  probably  all  tbeforee 
of  the  machine  wilt  bo  required  bo  bnng  tbo  filament  to  a 
white  heat,  but  then  the  deposition  of  carbon  from  tbe  nt 
would  be  so  rapid  ihat  it  would  be  impossible  to  arrset  Dm 
process  at  tbe  right  time  by  means  of  the  "  bridge  "  and  a 
simple  switch,  therefore  the  reaittanee  eotls,  R,  are  inserted 
into  tbe  circuit,  na  tbat  tbe  temi>erature  of  the  filament, 
and,  consequently,  the  rate  of  (loposltion  of  carbon  from 
tbo  gas,  miiy  be  kept  fairly  consUnt  by  adding  resistance  to 
tbe  circuit  at  any  doeired  speed  by  simply  moving  a  abort 
con  tact' piece. 

On  removing  tbe  filament  from  tbe  glaaa  bottle,  H,  it 
will  be  ohaorved  to  have  a  grey  or  steel -oolo  ured  oppeeiapci^ 
but  1  have  never  found  this  verj-  pronounoed  oa  IhuDMita 
flashed  in  ooalgas,  However,  for  luile  pur|)oae8  this  appear- 
ance is  much  valued,  and  eontoquontly  aome  fuftoriea  have 
to  Hash  twice.  Ibe  second  lime  boing  in  an  otmoepbere  of 
bensenc  vapour.  rerso4>ally  I  am  not  in  favour  of  this 
double  flashing,  or  I  have  flashed  continuously  in  bentene, 
and  have  invariably  obtained  good  results  at  one  operation. 
Therefore  1  should  reconimeaa  tbat  gas,  with  its  att«nduit 
dangers,  be  altogether  discarded,  and  bensene  adopted  in 
its  tHaoe,  the  sniall  extra  expense  for  the  dlfl^erence  in  the 
flasbifig  a])paratiu  being  more  than  couRterliaUiiced  by 
tbe  ease  in  working  and  by  the  restilts. 

fTt  be  eetiHmnd.) 


DEVELOPMENTS  OF  ELECTBICAL  DISTRIBUTION. 

|;Y    1-ROK,  tiKOIWK  n>ltilf». 

UtCTVKR  n. 
fCmitiHitd  fnm  pagt  t90.) 

Now  we  come  bo  the  quattion  of  high.tireMure  snpiily. 
It  w:u  iierfectJy  obvious,  from  tlie  earliest  attempts  al 
di»tribution,  tbat  we  sbould  lose  very  oonsidnrably  if  we 
trict  to  extend  low  proasure  to  any  great  diataiiooa,  and 
tbo  obvious  remedy  for  the  difficulty  lay  in  using  hicb 
prosuuv,  which  involves  smaller  wirei  at  any  rote.  Toe 
old  attempts  Ihat  were  made  were  of  two  kiixls.  I'be  first 
attempt  was  by  means  of  storage  batteriee ;  and  In  my 
j)rovious  Cantor  lectures  I  woa  able  to  give  jrou  an  aceottnl 
of  a  great  attem)ii  that  had  been  made  to  introdnoe  soch 
a  system  at  Cokbcst«r.  Tbo  sebeme  died  from  variona 
causes — among  otbsrs,  that  tbo  batteries  which  were 
emptuyod  were  not  thoroughly  reliable.  An  exactly 
similar  echomo  bos  since  been  workol  out  in  Cheteea  by 
the  engineers  who  snperintended  the  IJolcboster  system  ; 
wo  have  there  an  exam|>le  of  storage  batteries,  put  inlo 
sub  stations,  which  are  charged  alt  In  aeries  by  high- 
tension  main),  ami  which  diacharge  into  tbe  bnuiea  by  ■ 
imleiiendont  low-presture  mains.  Tbat  system  is  mm  * 
which  we  can  *e«  now,  as  Ibe  restilt  of  sooie  tins  ol 
working,  is  satisfactory  in  many  ways,  ihe  only  •orioas 
objection  being  prohablv  its  cost  Tbat  is  tbe  o<ily 
ca«o  of  that  aort  which  boa  been  before  us,  and  is  one 
which  iitteroata  ua  very  much,  u  being  a  devetefiaieiit  we 
would  wisb  to  see  thoroughly  successfnl.  Ilia  other 
attempts  directed  towards  a  system  of  poratlel-sorles  taode 
in  previous  days  were  all  dutriUiiion,  n«  wo  have  colleil 
it.  Tbe  hunpt  and  mains  were  divided  into  gmii)»,  tbe 
hun|)o  of  each  group  being  put  in  paiullel,  and  the  loc- 
oessive  groups  |tat  tn  series— f.ji.,  it  wouM  be  (raeaiUe  bo 
have  a  dynamu  working  at  400  volta,  with  live  naoia 
wires  in  the  dtstnhution  network,  the  Um[is  Iwing  pbMwl 
between  the  lirai  and  the  scmHid,  tbe  second  and  tba 
third,  and  the  thinl  and  the  fourth.  Tbrr^  -■..•.l.t  W] 
ihim   four  groM|M   of   laatpa,   whteb  wnnhl   ■  rinsf 

■  Cantor  Ucteica  delhaml  befove  the  Hodesy  ol  .Vtu. 
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with  each  other,  each  f^up  only  taking  its  hundred  volte, 
while    the  dynamo  would    be    giving    400  volts,    and  we 
should  be    thus    able  to  go  four    times  the  distance  that 
we    should    with    the    ordinary    two-wire    Bystom,    or    to 
twice  the  distance  that  we  could  with  a  ihree-wire  system 
of  200  volts.     This  Bystem  has  been  adopted  in  several 
cases  abroad  ;  even  at  the  time  of  my  previous  lectures  it 
had  been  used  for  some  tine  in  Hungary,  at  Temesvar. 
It  has  been  since  then  more  extensively  introduced  by  one 
or  two  central  stations,  the  moat  notable  one  being  tbe 
Secteur  Clicby,  in  Paris.     The  difficulty  with  this  system 
of  distribution  lies  in  tbe  fact  that  when  at  any  time  of 
the  day  the  number  of  lamps  upon  the  diS'erent  groups  is 
not  equal,  the  groups  which  have  tbe  fewest  ]ani;>s  have 
the  highest  pressure  wurking  on  them,  and  the  lamps  are 
too  bright,  while  those  groups  which   have  tbe  greatest 
number  of  lamps  have  the  lower  pressure  and  are   too 
dim.     Various  attempts  have  been  made  to  get  over  this 
tavuble.     I  showed  you  in  my  previous  Cantor  lectures  an 
arrangement  which  I  myself  had  tried  to  elaborate,  of  an 
automatic  switching  of  the  lamps  from  one  set  of  mains  to 
the  other,  but  I  think  it  is  too  complicated,  and  not  likely 
to  succeed.     Another  plan  occurred  to  me  at  the  time, 
bat   the  difficulties  in  the  way  of  introducing  it  seemed 
ao  great  that  I  did  not  mention  it.     This  has  been  intro- 
duced in  the  Secteur  Clichy,  Paris.     There  is  introduced 
at  the  different  |)art8  of  the  network  what  is  called  a  com- 
pensator, which  consists  of  four  different  dynamos  all   on 
the  same  shaft,  and  each  dynamo  is  connected  on  one  of 
the  four  groups.     Suppose  there  is  one  circuit  receiving  too 
much  pressure  because  there  are  too  few  lamps,  then   tbe 
presBure  on  tbe  dynamo  corresponding  to  that  group  is 
greater  than  the  other  four  dynamos,  and  it  will  therefore 
actas  a  motor  and  be  driven  at  greater  speed  than  if  it  was 
quite  out  of  the  circuit;.     Being  diiven  at  greater  speed,  it 
raises  the  pressure  in  all  the  other  different  circuits,  and 
thus  in  the  circuite  in  the  groups  which  have  least  piessure, 
the  corresponding  dynamos  are  acting  as  dynamos  gene- 
rating electricity,  and  in  the  groups  where  the  lamps  are 
fewest,  they  are  acting  as  motors  absorbing  current  and 
giving  power  to  tbe  dynamos.     This  is  not  satisfactory,  the 
compensator  requires  to  be  continually  at  work,  and  the 
experience  of  the  directors  of  the  Secteur  Clichy  is  that 
about  12  h.p.  is  being  wasted  in  friction  of  tbe  machine, 
and  the  consequence  is  it  is  a   very  wasteful  s>'^tem  to 
introduce.    Even  though  the  machines  are  extremely  per- 
fect and  require  very  little  attention,  still  they  need  lubrica- 
tion ;  the  brushes  need  some  attention ;  so  combining  tbe 
attention  required  and  tbe  waste  there  is  in  tbe  friction 
of  the  machine,  the  system  has  not  been  approved,  and  is 
going  to  be  abandoned.     The  alternative  to  which  they 
have  been  driven  is  to  use  batteries  of  accumulators  to  act  as 
compensators,  put  in  at  different  parts  of  the  network  of 
mains — a  series  of  batteries,  say,  50  cells  each,  between  each 
of  the  pairs  of  mains — that  is  to  say,  in  parallel  with  each 
group  of  lamps.  These  batteries  will  maintain  the  pressure, 
and  if  there  are  too  few  lamps  on  one  group,  the  current 
will  pass  through  the  battery  and  will  he  charging  it  up, 
and  the  battery   will  act  as  a  regulator.     They   behave 
extremely  well,  hut  batteries  are,  of  course,  an  expensive 
item.     You  will  notice  that  this  five-wire  system — which 
would  he  more  satisfactory  and  more  economical— Is  very 
similar  to  Hopkinson's  many  wire  system — an  extension  of 
his  three-wire  system,  patented  by  Hopkinson  and  Edison 
simultaneously.      The   difference    is    that  in  Ho])kinson's 
there  is  not  a  single  dynamo  of  400  volts,  but  four  dynamos 
of  100  volts  each,  and  they  are   put  upon  the  separate 
groups.     At  the  moment  when  tbe  number  of  lamps  on 
each  group  is  tbe  same,  there  wilt  be  no  current  passing 
through  the  intermediate  wires,  tbo  four  dynamos  wil!  be 
generating  their  400  volts,  and  tbe  current  will  be  going 
in  at  one  extreme  wire  and  coming  out  at  tbe  other.  When 
the  lamps  are  used  more  on  one  group  than  another,  then 
the  intermediate  wire  will  carry  current,  and  one  dynamo 
will  be  doing  more  work  than  another.     I  cannot  conceive 
how  tbey  could  have  introduced  in  Paris  an  unnecessary 
difficulty  by  putting  tu  one  dynamo  of  400  volts  instead  of 
four,  which  obviates  very  much  tbe  difficulties.     Coming 
down  to  other  high-pressure  systems,  the  most  important, 
and  the  one  which  has  received  tbe  most  development,  is 


the  alternate-current  transforming  system.  The  convenience 
of  this  is  enormous.  We  are  able  to  send  an  alternating 
current  through  an  extremely  fine  wire  to  a  great  distance 
— a  main  one-twentieth  part  of  the  section  will  can?  current 
supplying  the  same  energy  as  in  the  low  tension.  Of  course, 
it  is  dangerous  to  bring  the  high  tension  into  our  houses ; 
but  the  transformer  gives  us  the  utmost  facility,  by  the 
most  beautiful  contrivance,  of  transforming  down  and  pro- 
ducing low  pressure.  By  passing  the  current  through  one 
set  of  coils  in  the  transformer,  we  do,  by  alternately  mag- 
netising and  demagnetising  the  core,  induce  in  the  secondary 
coil— totally  distinct  from  the  primary — currents  which  are 
of  low  tension.  This  is  of  the  utmost  importance,  because, 
in  a  property  constructed  transformer,  it  is  possible  to  en- 
sure absolute  immunity  from  danger,  and  from  the  high 
pressure  entering  the  bouse.  I  regret  that  that  is  not 
always  dune  in  practice;  inefficient  transformers  have  been 
introduced,  but  there  is  no  excuse  for  bad  work  in  that 
way.  The  alternating  current  lends  itself  to  distribution 
in  another  way,  and  this  is  a  point  which  has  not  been 
sufficiently  attended  to  in  the  past.  The  method  which  I 
have  suggested  is  about  to  be  adopted  in  the  lighting  of 
the  Oity  of  London,  and  I  think,  when  once  it  has  been 
introduced  there,  it  will  be  generally  adopted  in  other  cases. 

You  wilt  remember,  when  I  was  speaking  about  feeders 
and  low-pressure  systems,  I  showed  you  that  there  waa 
some  difficulty  in  regulating  the  pressure  in  different 
feeders.  There  is  not  the  slightest  difficulty  in  this  way 
with  alternating  currents.  This  can  be  done  simply  by 
the  introduction  of  what  is  called  a  choking  coil— coils  of 
wire,  in  the  centre  of  which  we  can  introduce  iron  wire. 
By  this  means  we  are  able  to  reduce  the  E.M.F.  which  ia 
acting  upon  a  feeder,  without  consuming  energy,  at  the 
same  time ;  and  the  distance  to  which  we  introduce  the 
iron  into  the  centre  of  tbe  coil  gives  us  tbe  means  by 
which  we  can  regulate  the  E.M.F.  on  that  feeder.  We 
thus  have  the  most  perfect  way  of  regulating  the  pressure 
in  tbe  difierent  feeders.  Another  method  is  equally  appli- 
cable, and  that  is  to  pass  the  current  through  a  transformer 
in  the  central  station,  and  take  on  the  current  from  the 
whole  of  the  secondary  coil  in  the  transformer,  or  rather 
less.  We  may  switsh  on  to  different  parts  of  the  secondary 
coil,  and  thus,  by  adjustment,  can  take  ofl  current  at  lOO 
volts,  and  at  different  voltages.  These  two  methods  will 
in  the  future  be  of  the  utmost  importance  in  electrical  dis 
trihution  by  means  of  the  alternating  current. 

The  alternating  current  has  been  objected  to  on  a  great 
many  different  occasions  by  those  who  are  either  interested 
in  supporting  low  tension  for  some  reason,  or  who  do  not 
fully  appreciate  tbe  merits  and  advantages  of  tbe  alter- 
nating current.  There  have  been  certain  disadvantages 
connected  vrilh  it,  which  we  must  look  to  ;  and  if  we  hope 
for  the  alternating  current  to  survive  as  the  best  system, 
wo  shall  wish  to  see  these  difficulties  removed.  The  first 
important  difficulty  we  need  pay  attention  to  is,  that 
hitherto  it  has  not  been  good  for  driving  motors.  This  is 
not  so  serious  a  difficulty  as  it  looks  at  first  sight.  The 
experience  gained  where  motors  have  been  put  on  lighting 
circuits  has  not  always  been  favourable  to  that  arrange- 
ment, and  in  many  central  stations  it  is  found  desirable 
to  have  separate  machinery  and  separate  distribution  mains 
for  the  motor  circuits.  If  tbe  motors  are  not  under  the 
same  conditions  as  the  lights,  and  are  doing  at  all  heavy 
work,  or  are  put  suddenly  on  to  a  very  targe  amount  of 
work  for  a  short  time,  such  as  lathes,  etc.,  a  strain  is  put 
on  the  electrical  supply  in  the  immediate  neighbourhood, 
and  the  tamps  in  tbe  vicinity  become  dim.  In  a  motor 
circuit,  the  regulation  of  pressure  to  a  very  great  nicety 
is  not  of  such  great  importance,  but  in  lighting  circuits 
tbe  regulation  is  of  the  utmost  importance  :  therefore  it  is 
not  desirable  that  they  should  be  put  on  the  same  circuits. 
One  of  the  chief  reasons  alleged  for  putting  motors  on  tbe 
lighting  circuit  was  that  the  load  factor  would  be  improved. 
This  is  not  the  case,  however,  as  the  two  overlap  at  tbe 
busy  time,  the  maximum  amount  of  tight  licing  required  at 
the  same  time  that  current  is  required  for  Ate  motors.  I 
believe  that  in  the  future  developments  of  central  station 
distribution  by  means  of  alternating  current  we  shall  have 
got  over  these  difficulties  entirely.  The  other  difficulty 
which  really  needs  to  be  overcome  relates  to  electro-chemi- 
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ai  OMTklions.  For  tbMO  the  ult«rnate  airrent  ii  not  very 
MiitADle.  Of  coui'co,  we  cannot  charge  »lons«  b>tt«rle*, 
DOT  on  we  line  the  Kltomating  current  for  e^clnMlojMei- 
tioo.  But  current  for  elect ro-de position  ia  not  generally 
let  out  from  a  central  RtatioD ;  if  it  were  a  good  jilan  to  do 
lo  we  mijibt  see  n  solutioii  to  the  load  factor  problem  by 
IflttinK  out  current  at  cbeaj)  lutec ;  ■■  a  matter  of  (act, 
for  ueclro-doposition  worki  it  tJt  cbca|>er  to  {jonerate  elec- 
tricity direct  ibun  to  Utko  it  from  a  lupply  com]>any.  A* 
to  atorage  batteries,  it  la  very  convenient  to  bo  able  to 
charge  storage  batteries,  but  so  long  as  our  station  is  so 
managed  tbat  we  do  not  require  any  reserve  power,  the 
oeceaaity  (or  ttoraKe  batteries  diminishee ;  and  1  must 
aay,  u  the  result  o(  practical  ex])«rience  in  the  paat,  we  are 
improving  every  year  in  the  certainty  o(  our  supply  o( 
electricity,  «o  tliat  at  the  present  moment  there  it  ronlly 
only  nn  infinitosimal  number  o(  stntions  being  calloil  upon 
to  supply  electricity  (rom  stomgc  batt«ri«>,  and  every  year 
is  diminishing  the  [lossibility  of  such  a  thing.  I  must 
eay  that  such  a  supply  is  an  advantage  not  to  be  over- 
looked in  a  well  rei;ulat«d  central  station. 

Now,  1  have  aaid  there  will  be  some  consi'lemblo  changes 
in  our  method*  o(  distribution  of  electricity  by  means  of 
tbo  iilt«rnAtiaK  current  The  greatest  alteratJoii  which  I 
expect  will  occur  lios  in  the  fact  Lbat  it  will  be  (ourt'J  most 
satisfactory  from  many  points  ol  view  to  introduce  eub- 
atationa.  Up  to  the  present  it  bae  been  the  cuttom, 
when  using  alternating  currents,  to  put  a  transformer  in 
the  house  of  each  consumer.  It  is  in  the  first  place  some- 
what coally  to  make  seiiarate  Iraniformera.  In  thix,  as  in 
all  other  caaea,  ■(  you  mukc  tit)  a.  1,000  h.p.  in  small  units 
you  roquiro  a  very  f;ruitt  ileal  more  material  ami  kbour 
than  wDon  you  mitko  up  tho  same  in  larger  uuiis.  It  is 
also  inoonvenient  to  put  transformers  in  the  bouses  (or 
another  reason — namely,  that  it  is  very  much  more  ilidicult 
to  regulate  the  preasure  ao  as  to  keep  it  perfectly  conslant 
at  all  hours,  because,  in  addition  to  the  changes  in  tlie  pres- 
sor* owing  to  the  disu-ibution,  at  in  the  low-tension  dis- 
tribution, we  have  an  actual  losa  in  the  transformer,  and 
though  a  great  mrt  of  this  loss  is  a  perfectly  constant  fall 
of  pressure,  and  therefore  does  not  affect  the  distribution 
problem,  still  there  is  a  certain  amount  which  is  variiible 
with  the  load  ;  therefore  we  are  introducing  by  this  sytlem 
au  extra  difficulty  in  regulating  pressure.  If  we  introduce 
■ulMitationB  from  whence  the  low  tension  is  distributed, 
tho  nreaaure  regulation  can  be  done  by  attendanta,  pro- 
ridwl  always  that  we  make  them  nufficicnllv  largo  lo  make 
it  worth  while  to  emnloy  attcn<Ijiiii«.  There  seems  not 
tho  aligbtest  doubt  tnit  we  thnll  be  able  to  adjust  this 
in  another  manner,  by  makin;^  the  transformers  solf-regu- 
laUng  to  a  certain  decree,  so  that  it  will  be  possible  to 
place  these  largo  sub-aution  transformers  in  underground 
vanlla,  say,  in  places  where  they  only  retjuire  very  ocoa- 
nona]  iDs{i«cUon,  and  where  tbey  do  not  require  to  have 
oontinua'  attendance.  There  are  several  indentions  which 
have  been  made  in  thie  direction,  and  I  bad  bo|>«(l  to  show 
jou  tome  which  have  been  introduced  bv  Mr.  Forranti ; 
and  be  himself  would  have  been  most  wilting,  but  unfor- 
tunately, as  you  know,  there  are  some  troubles  connected 
with  foreign  patenta,  and  tho  possibility  of  too  much  being 
divulged  preventa  me  from  showing  this  apjuratus.  Vou 
can  perfeoUy  easily  a*o  that  it  ia  possible  to  arrange  some 
•Oft  of  automatk  switch,  so  that  when  the  demand  (or 
cnirent  increases,  an  additional  transformer  will  be  switched 
into  the  circuit,  and  when  the  current  fulls  off  this  switch 
will  net  in  the  opposite  direaion  and  put  in  a  smaller 
transfotnier.  It  is  al«o  |>oaaible  to  wind  our  transformers, 
both  ]>rinuii-y  and  sn:4>ndury,  with  more  than  one  wire, 
and  to  luvo  an  automatic  armigcmcnt  by  which  these  coils 
•ball  b«  put  in  s«ri«sorpanllol,  primary  and  secondary 
•inaltaneoualy,  aecording  to  the  difTerent  demands  (or  cur- 
rent; that  alao  will  get  over  our  difficulty.  The  elTcct  of 
mch  ebangea  will  bo  to  make  the  transformers  work  at 
their  eeooomieal  load.  There  is  always  a  lo«s  in  a  trans- 
former due  to  hyatereaia,  and  (hat  loaa  ia  |iretty  oonsunt 
whatever  the  damand  for  current  may  be.  Now,  by  |iro- 
portioning  the  who  of  our  transformer  to  the  hnd  required, 
we  arc  able  to  nuikv  tlie  hyatereaia  losa  a  small  proportion 
of  the  total  coimil  roquinid  to  keep  tho  transformer  work- 
iMt  tta  tSeitot  load. 


At  the  present  time,  with  a  transformer  in  every  hooM, 
transformers  are  working  in  a  very  ineOicient  manner  during 
the  greater  part  o(  the  time,  both  when  the  load  ia  lif(ht 
anil  durine  too  daytime,  when  no  secondury  current  ts  being 
taken  at  all.  Tbese  transformers  must  always  l>e  supplied 
wiih  current,  and  even  during  the  daytime  oonMimo  an 
appreciable  amount  of  oner^— chat  used  in  overcoming 
the  hysteresis  of  all  the  LranBtormers  over  the  whole  town. 
But  with  our  sub  stAtiuiis  supplying  aecondary  low  tension 
to  tbo  mains,  we  shall  have  only  a  very  small  number  of 
tmnsformcrs  at  work  during  the  hour*  ot  light  locid,  and 
the  consequence  will  bo  that  ench  transformer  will  be 
working  in  an  efGcienl  manner  during  the  whole  34  boitra. 
I  think  we  may  safely  look  for  an  average  efficifincy  of  90 
T>ei  GonL  (inring  the  whole  of  the  24  hours.  I  may  aay  the 
feeling  at  the  present  time  is  very  genera)  among  engi- 
Tieors  that  sul>-Etations  ought  to  be  introduced,  instead  of 
having  irnniifonners  in  every  hotiM). 

If  wo  are  to  introduce  those  eub-atationt,  it  beeomM 
necesiary  to  review  tbo  whole  system  of  distribatlon,  and 
consider  whether  wo  are  working  in  the  right  direction. 
There  is  one  jwinl  ret^uiring  radical  modification^.;.,  the 
frequency  o(  alternations  iu«d  in  connection  with  our 
distribution.  When  the  pioneers  in  this  line  started  work 
it  wu*  of  counc  looked  u|)oii  aa  a  gntt.  feat  to  get  nearly 
the  whole  of  the  energy  tninsformnj  and  supplied  in  the 
secondary  circuit ;  and  it  was  a  great  feat  to  do  this  br 
meana  ol  cheap  appsratua  It  was  impoasible  to  do  tbu 
cheaply  and  economically  unless  wo  used  very  small  trans- 
formera ;  and  the  only  way  in  which  we  could  use  vary 
small  transformers,  with  high  [>ressures  of  1,000  volte,  was 
by  having  rapid  alternations,  and,  conscjucntly,  the 
pioneers  used  <lvnamos  which  gave  very  rspi>l  alternations 
ami  a  very  small  trancformer.  The  roault  is  that  you  get  a 
very  considerable  coottimption  of  energy  due  to  tba 
hysteresis  of  this  transformer. 

Now.  when  wo  come  to  use  lub-stutions  with  very  large 
machinery,  the  economy  which  is  to  bo  gaino'l  by  oslng 
high  freciuency  ia  not  nearly  so  large,  not  noarly  eo  well 
worth  considering,  as  it  is  when  we  are  dealing  with 
scatteied  lighting,  and  able  to  put  transformers  more 
economically  in  every  house.  For  this  reason,  then,  1  think 
it  would  be  deeiiable  to  reduce  tho  fre<)uency  of  oar  alter 
nations  us  low  as  the  (retiuoncy  of  the  alternalioM  in  an 
onlinury  continuous  current  dynamo  armature.  That  it  to 
say,  roduco  from  130  and  80  [wriods  per  second  down  to 
eomething  like  five  or  10  periods  per  second.  There  are 
other  reasons  why  wo  should  u^e  low  frequeivcics.  When 
we  have  secondnry  nisi'ns  of  that  lai^  aection  ot  copper 
lued  in  our  low-preaame  systeraa,  it  is  only  with  diffi- 
culty that  we  can  force  a  current  of  high  frequency 
through  it. 

Higii  freciuency  baa  a  remarkable  otTcct  on  the  conducting 
(]ualilio*  of  lurze  conductor*.  The  whole  of  tbo  comnt 
is  forced  towaid*  tho  otitsiJo  of  the  conductor,  and  makaa 
tho  inside  of  tho  conductor  almost  useless  aa  a  meana  of 
carrying  the  current.  It  is  only  by  diminishing  the  frequency 
of  our  alternations  that  we  shall  be  able  to  get  over  thu 
very  serious  trouble,  which  will  atuck  us  as  soon  aa  we 
have  low-tension  mains  carrying  altenute  ntrrenti.  Tb«r» 
is  another  advauuge  in  using  low-freqaeney  etureote,  and 
that  it,  the  |)roblam  of  electromotors  ia  immediately 
•olved. 

It  has  l>een  a  womler  to  many  why  we  cotild  not  use  eon- 
tinuous- current  muton  with  the  altcirnating  current,  if  tbe 
field  magnota  were  made  of  laminatoi)  iron.  It  was  aaid 
tbat  a  current  in  tbo  ooo  direction  drives  tho  motor  in  tbo 
one  way,  and  if  we  reverse  the  direction  of  the  current, 
it  still  goes  on  in  the  same  way.  Why  should  not  tJiis 
bsp|wn  with  an  alternating  current  1  So  it  would,  bat 
the  employment  of  an  alternating  currant  to  magnetiae 
the  field  magnet*  of  these  moton  involves  an  asrannooi 
oounter  RM.F.  set  ui>  in  the  coils  round  the  field  magmla, 
aa  the  ufTcct  of  what  ia  known  aa  •eU-inducUon ;  th«  COA- 
teqaence  ia  that  a  great  (irDportion  of  the  voile  wbioh  «• 
aappty  lo  tho  motor  is  uken  ap  in  magnoiiaiDg  tbe  Md 
munota.  I  have  calculated  out  the  narticuUr  oaae  oJ  a 
IO-&.p.  motor  working  at  lOO  volla,  and  I  And  tbat  tboogb 
tba  field  magneto  be  '■"'■'■■'*^  in  the  best  poasiUe  ««r, 
tim  motor,  when  vockad  bj  aa  alternating  oumnt,  ««alil 
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r(»iuirc  99  rolu  in  addition  to  the  100  volu  actiutily  needed 
when  worked  with  a  continuous  ciirrfint— pnwtically  100 
eitn  for  exciting;  the  field  nugnets.  When  that  motor  is 
used  with  &  coriiinuou*  current,  only  J  volt  U  required  for 
miLKneUiins  the  Held  mugnct*,  so  tiui  fou  would  buve  to 
work  at  200  volu  to  suppl}-  the  motor  with  un  olToctivo 
E.M.F.  of  100  volte,  andyclat  the  pi-esent  raoment  motor* 
of  that  character  are  boinj;  used  laigely  in  America  on  licht- 
ing  ciicuitfi,  for  some  |iur|H<aeH  where  the  power  used  is 
Biull,  M>  Lhit  un  output  of  30  or  40  per  cent,  of  what 
might  otberwiHo  l>o  obtidnud  iit  nmple  for  the  puri>oae.  I 
hAve  c4lciiUtcd  that  if  you  were  to  reduce  the  fre'iuoiicy  to 
five  periods  per  second,  the  volts  required  in  tbut  cose 
for  exciting  the  field  magnets  would  be  six  inntead  of 
I  volt 

We  should  thus  be  diminishing  th«  output  of  the  motor 
down  to  dO  per  cent.,  which  is  not  »  serious  thing,  and 
be  auking  the  use  of  *ucb  a  kind  of  motor  practicable, 
Wc  know  |>erlcctl)'  well  that  a1t«rnating-curieiit  motors  are 
beine  developed  by  other  means,  and  that  sorat  of  them 
are  ur  superior  in  practical  working  to  any  of  the  con 
tiuuouscurrent  motors ;  and,  coiineijuently,  ihe  direction 
in  which  this  part  of  the  aubjeut  will  be  extended  is  almost 
ccrtAiuly  in  the  development  of  these  new  typos  of  motors, 
which  have  atiractoil  so  much  attention  elsewhere.  Even 
(or  that  doss  of  motor,  too,  there  is  no  advantage  in  having 
high  frequency,  aiid  it  will  be  a  distina  gain  to  have  low 
fretjueocy.  Low  frequency  will  also  enable  us  to  introduce 
a  eommutator  in  such  a  way  as  to  convert  atiernatiiig 
current  into  continuous,  and  that  will  enable  ua  to  charge 
stoiuge  batteries.  At  the  present  time  the  only  way  of 
doiuK  this  with  alternating  current  is  to  employ  an  alter- 
nating-eurrent  motor  and  cuuse  it  to  drive  a  continuous- 
cunent  dynamo  mschine.  By  that  means  we  are  able  to 
charge  atoiage  batteries ;  but  by  introducing  tow  frequency 
the  advaiita^  an  eo  gre«t  uM,  I  tliiuk  it  is  most  desir- 
able, trbeu  we  are  contioeriog  tbe  question  of  luin^  sub- 
stations with  larKe  transformen  anpjilying  the  seooudary 
mains,  that  wo  should  also  consider  tbe  other  nltematira 
of  using  low  fre<|uency,  anil  a  commutsitor  to  convert  the 
alternating  into  a  continuous  current  The  only  reason 
why  we  use  high  frequency  is  the  large  number  of  trans- 
foraera ;  it  eeonomiSM  their  construclion,  and  we  are  able 
to  have  a  cheajfcr  transformer  :  but  you  will  see  that  that 
detiJeratvm  is  diminished  when  we  come  to  thn  "ub-sution 
method  of  disiributjon. 

Other  aysbema  of  eaubliEbing  hi^h  tension  have  been 
pcopoeed,  the  most  imijoruint  that  hm  received  attention 
DHDg  tbe  continuous' current  tr.insforminK  system,  which 
ooiwsta  in  sending  bigb-tension  continuous  current  from  a 
central  station  to  a  distant  stib-station,  where  the  current 
is  received  ami  jMssod  through  a  motor,  which  servea  tbeo 
to  drive  a  continuous-current  dynamo  of  low  pressure. 
That  dynamo  then  serves  as  a  source  of  energy  to  the 
neighbourhood  arouod,  supplying  the  mains  in  its  imme- 
diatv  neigh Iwurhood.  We  can  have  several  of  those  sub- 
stations, so  th-st  from  one  central  station  we  are  able  to 
distribute  our  I'ower  in  the  form  of  bighproMurc  electricity 
to  several  distant  -points,  and  then  to  prodoce  low-pressure 
eloctricity  and  distribute  tbrouj;b  our  mains.  These  com- 
bination machines,  of  motor  and  dynamo  combined,  can  hv 
made  of  a  very  high  degree  of  efficiency  owing  to  a  remurk 
able  fact.  The  elBcienoy  of  a  dynamo  or  motor  is 
impaired  by  tbe  reaetJons  produced  by  the  currents  in 
the  annaUire,  and  thene  roaetiODS,  in  the  Chse  of  dynamo 
and  motor,  are  in  opposite  directions.  If  now  wc  wind  a 
high-tension  winding  on  an  armature  to  serve  as  that  of  a 
motor,  and  on  the  same  armature  we  wind  a  low-tension 
winding  which  is  to  act  as  that  of  the  generator  for  the 
low-[in!S!iure  aupply,  and  put  a  sejiaraie  commutator  and  a 
Hp«rat«  pair  of  brushes  to  e^icb  of  these  winding*,  we 
havo  the  aamo  m^ichine  acting  as  a  motor  atid  as  a 
dynamo,  and  wg  havo  an  nbsnticc  of  those  armature  reac- 
tions wbicb  would  be  produced  cither  by  tbe  motor  winding 
or  by  (he  dynamo  winding  aloDSi  bwause  they  are  pro- 
duced in  ojiposite  directions  by  the  two  windings  when  we 
use  one  aa  a  motor  and  the  other  as  a  dynamo,  consequently 
webaveanapjitiratus  wbicb  is  extremely  efliuieut  and  useful. 

(fo  he  amliiiMd.) 


J 


ELECTRIC  LIGHT  AND  POWEB. 

|iV  ABTHUR   r.  CCY,  A«HO(;.MKM,  JSsr.  RI^J^i.TKICAL  KSIllVZXBS. 

(AU  righU  ratiT<d). 
It— MOTIVE  POWER. 

SoORCKH   or    POWKK. 

<tt)  ^r/t/ErW. —People  look  considerably  surprised  ■ 
lh<-y  are  informed  that  tbe  production  of  elcctririty,  anil 
lionce  the  electric  light,  ia  attendant  with  the  consumption 
of  a  good  deal  of  power  ;  that,  for  example,  a  steam  engine 
yielding  six  brake  horw:-|io«-cr  will  only  run  60  incandescent 
lainpH  of  lUe.p.  at  the  utmost  They  all  know  that  there 
is  nucb  n  thing  as  a  "  battery,"  or  a  "  cell,"  and  have  a 
dim  recollection  that  sine  or  some  other  metal  in  put  into 
a  jar  containing  some  acid,  or  chemical  mtlution,  tmd  that 
from  this  Himple  ap[Miratus  you  can  obtain  nn  electric  light — 
as  you  can  in  a  fashion — so  when  they  loom  that  a 
boiler  anil  steam  engine  is  reqnimd  to  run  50  or  so  glow 
lainpH,  or  half-a'<loMn  arc  lamps,  they  cannot  undentand 
the  roown.  It  is  interesting  to  draw  a  comparison  between 
the  power  generated  by  a  biktleiy  awl  by  a  dynamo.  For 
every  |H)U»d  of  coal  burnt  tier  hour  under  the  Ifoilcr, 
J  b.b.p.  can  be  producrd,  and  this  would  run  three  g^ow 
Umpii  of  16  c.[i.  oich  ;  if  a  bntKry  wore  employed  to  supply 
tliv  same  amount  of  elcftrical  energy  for  the  same  time,  it 
vroiild  be  found  that  jib,  of  dnc  would  have  to  be  burnt. 
Tbe  mst  of  the  coal  may  be  put  down  at  leas  than  j'^th  of  a 
potmy,  whereas  the  ccet  of  the  due  is  lwo)>«nae,  »r  the  luet 
for  a  battery  ia  20  times  more  exjiensive  than  the  fuel  for  a 
bmler  and  atcam  engine.  This  is  why  batteries  are  entirely 
out  of  the  qucHtion  forgenerating  large  quantities  of  electrical 
imorgy  ;  and  even  if  the  east  of  tbe  battery  fuel  wai  much 
Ins,  it  is  doubtful  whether  they  could  be  i^  much  practical 
use  on  a  large  scale.  The  chief  way  to  obtain  power  ia  by 
buniing  some  material  either  in  a  solid,  liquid,  or  gaaeotu 
atat«.  As  a  solid,  coal  is  bunit  under  a  boiler,  and  the  he«t 
so  obtained  utilised  in  converting  water  into  steam,  at  a 
greater  oi  less  ])reaiure.  As  a  liquid,  ])otro4eum  or  other 
oiU  can  be  cited,  which  are  used  the  same  way  as  the  solid 
fuel.  As  o  gas,  coal  gas  is  compreased  and  exploded,  the 
explosion  yielding  euorgy,  arising  from  tbe  expansive  force 
of  the  gas.  Hence,  the  steam  engine,  wt  enguie,  and  gas 
engine,  using  reflectively  a  solid,  a  liquid,  and  a  gaseous 
Fuel,  belong  to  the  class  of  artiDcial  sources  of  power,  and 
bear  witaeas  to  the  ingenuity  of  man. 

<h)  Natural. — Ikeixies  these,  there  ore  the  great  natural 
sources  of  power  which  engineora  aracontinuatlydirecting 
and  subjecting  to  their  use — a  mountain  torrent,  a  swift 
river,  a  waterfall,  wherever  a  body  of  wat«r  ia  moving  from 
a  higher  to  a  lower  level — all  will  yield  a  continuoux  supply 
of  energy,  in  great  or  small  quantitiee,  according  to  the 
rapidity  and  volume  of  water  nulling  down.  Then  thcro  Is 
the  ebb  and  flow  of  the  tide,  which  is  the  greatest 
source  of  wasted  energy  on  tbe  globe.  IVice  daily  do  the 
billows  surge  and  thunder  on  the  shore,  and  it  is  only  when 
one  gazes,  fascinated  at  the  vride  gUttering  exponw  of 
seething  waters,  as  tfaey  burl  themselves  on  a  roek-boui 
coast,  that  any  slight  idea  c«n  be  formed  of  the  terrific  fore 
at  work,  million^  of  horse-power  being  vrasted  every  mile 
conat  they  encircle.  So  Inily  the  foam-flokeiit  the  expressive' 
token  of  all  this  energy,  posseas  us  much  value  as  if  tli^ 
were  solid  Hakes  of  silver,  could  but  this  immoose  display 
power  be  nttlised !  Att«mi>ts  have  already  been  made 
"tore  the  force  of  the  tidal  motions,  and,  at  the  present 
of  inveutiou,  we  shall  undoubtedly  in  tbe  near  future  arri 
at  llie  ways  and  means  of  doing  so.  Another  natural  souree 
of  power  is  the  wind,  from  the  gentle  breete  to  tbe  lierc« 
tornado.  This  power  lioa  been  lued  for  driving  sliijie  for, 
ag<4,  and  although  steam  has  supplanted  most  aailinx  abi|>^' 
still  a  good  number  tomain.  On  land  tbe  many  wudmiP^ 
on  elevated  grotmd  scattered  all  over  the  country  indica 
how  its  power  ia  utilised,  although  its  services  are  very  titfi 
and  erratic. 

CONSEatVATlOX  OP  EttKRor. 

All  energy  on  tlic  face  of  the  eartb  has  itA  origin  ii? 
sun.  Coal  is  th<!  product  of  the  sun's  rays  acting  for 
countless  ages  on  vegotebJe  matter,  and  the  undergrowth  of 
primeval  forests,  the  neat  of  the  sun  Hbxa  being  stored.  Bj 
digging  out  tbe  coal  and  burning  it,  we  regab  the  heat 
whioh  was  dissipated  ages  ago.     In  the  denae  and  booadless 
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forests  of  Central  Africa  and  other  unexplored  parts  of  the 
world,  the  sun  is  probably  storing  up  for  ns  untold 
wealth,  ready  for  the  future  use  of  the  denizens  that 
will  aome  day  inhabit  the  land.  It  is  the  same  with  water 
|>ower ;  it  is  the  energy  of  the  sun's  rays  which  evaporates 
the  water  in  our  seas  and  lakes,  and  thia  water  vapour, 
ascending  into  the  aky,  ia  wafted  by  the  winds  hither  and 
thither  until,  coming  into  a  strata  of  cool  temperature,  the 
vapour  condenses  into  a  rain  cloud,  and  thus  returns  to  the 
earth's  surface  in  the  form  of  rain.  When  the  rain  falls  on 
elevated  regions,  such  as  mountain  summits,  a  mountain 
torrent  is  produced,  which  as  it  dodgea  and  dashes  down  to 
the  plains  below  mingles  with  other  torrents,  and  so  the 
body  of  water  accumulates  until  it  meanders  over  the  plaina 
on  its  way  to  the  sea,  a  broad,  ahining  river;  and  so  the 
cycle  of  changes  g«  on,  the  water  taken  up  into  the  clouds 
from  the  sea  being  caused  to  return  again.  Again,  it  ia  the 
sun's  rays  which  produce  winds  :  the  heated  air  rises  upwards, 
and  immediately  a  rush  of  cold  ur  takes  place  to  fill  the 
space  vacated. 

From  the  above  general  reiuarks  it  will  bo  seen  that  really 
there  is  no  waste  of  energy.  The  word  "  waste  "  ia  only  used 
to  express  that  which  we  cannot  utilise  for  our  own  purposes, 
hence  there  is  only  a  transformation  of  energy  going  on  from 
one  form  to  another  form.  This  great  fundamental  law  of 
nature  ia  termed  the  "  conservation  of  energy,"  and  it  must 
l)e  implicitly  accepted,  and  thoroughly  recognised  and  under- 
stood wheu  dealing  with  "  electric  power,"  just  as  it  should 
be  whoa  dealing  with  any  other  aubject  which  treats  of 
energy.  To  make  this  statement  more  emphatic,  let  us 
follow  the  several  stepa  of  transformation  of  energy  that 
take  place  in  reproducing  the  light  of  the  aun  in  the  form 
of  an  electric  lamp.  First,  the  heat  is  stored  as  coal,  which 
has  been  very  aptly  termed  by  Mr.  Preece  "  preserved  sun- 
beams " ;  eoal  beinji  burnt,  evaporates  water  into  steam, 
steam  drives  the  steam  engine,  and  thus  this  third  transfor- 
mation consists  of  changing  the  energy  of  heat  into  mechani- 
cal |>ower.  By  causing  the  steam  engine  to  drive  a  dynamo, 
a  fourth  cfaaoge  occurs,  the  mechanical  power  being  now 
converted  into  electrical  power.  The  final  transformation 
occurs  when  the  electric  current  in  paasing  through  the  lamp 
Blanaent  generates  such  intense  heat  that  it  produces  light. 
Hence  there  are  five  tmnsformations  of  energy  between  the 
light  of  the  sun  and  that  of  the  electric  lamp.  It  may  be 
askeil.  Why  ia  it  necessary  to  have  so  many  changes,  for 
each  change  signifies  a  loss,  according  to  the  commercial 
efGdeocy  of  the  machines  or  converters  employed  t  and,  Why 
cannot  we  obtain  electricity  direct  from  coal,  without  these 
intervening  converters  t  "The  answer  is  that  our  present 
state  of  knowledge  vrill  not  [lermit  us.  The  problem  has 
been  attacked,  but  eo  far,  without  the  slightest  practical 
value  arising.  Five  different  transformations  is  a  good 
number,  and  a  roundabout  way  certainly,  but  as  we  ace 
no  other  way,  we  must  put  up  with  it. 

The  foUovriag  remarks  give  an  idea  of  the  losses  that 
occur  in  each  converter,  at  Uia  present  state  of  efficiency  : 

Of  the  total  heat  enei^-  contained  in  homing  coal,  only 
no  |ier  cent,  can  be  said  to  be  utilised  to  evaporate  water 
into  steam,  hence  the  boiler  boa  an  efficiency  of  only  bO  per  cent. 

Passing  on  to  the  steam  engine,  it  may  be  said  that  the 
very  beet  steam  engines  built  only  utilise  from  9  to  10  per 
c«nL  of  the  heat  energy  evolved  by  the  burning  coaL  and 
since  the  efficiency  of  a  boiler  b  50  per  cent.,  this  makes 
the  efficiency  of  the  engine  1^  to  20  per  cent.,  allowing 
tbe  tow  figure  of  21b.  of  coal  [ler  brake  horse-power — a 
performance  very  rarely  met  with.  On  allowing  41b.  of 
Welsh  coal  j>er  brake  horse-pown,  the  efficiency  of  the 
engine  is  brought  down  to  9  or  10  {ler  cent. — that  ia  to 
«ay,  that  only  10  per  cent,  of  the  heat  energy  of  the  steam 
oihuitted  into  the  cylinders  is  cooT«rted  into  available 
power,  and  when  calculated  from  the  heat  energy  of  tha 
coal  burnt  under  the  boiler,  the  omoont  utilised  becomes 
5  per  i-ent.  However  much  boilers  and  steam  engines  may 
he  imi>tv>Ted  it  cannat.  by  any  possible  way,  prevent  this 
source  of  power  frmn  being  terribly  wasteful  On  theoretind 
groQikU,  the  employment  erf  fuel  in  the  form  of  a  gas  (such 
as  coal  gas)  and  oils  ^a>  petroleum)  to  drive  intemal-combus- 
lioo  engine*,  known  as  gas  engines  and  oil  engines,  giv«8  a 
much    higher  effioiency  than  the  bast-made  steam  eoginw 

■hi  watJBiee  lwk«  tbe  alScMOcy ;  bat  aiaoe  this  foca  of 


fuel  ia  more  expensive  than  coal,  ateam  power  is  most 
economical  for  large  power. 

We  have  now  reached  the  third  converter — the  dynamo, 
the  machine  that  transforms  the  mechanical  power  given  by 
the  driving  wheel  or  driving  shaft  of  the  engine  into  elec- 
trical power.  Concerning  the  marvellous  state  of  efficiency 
to  which  a  modem  dynamo  has  now  been  brought,  it  is 
difficult  to  find  a  parallel  example.  No  leas  than  96  per 
cent,  efficiency  has  been  obtained  in  these  machines  for  trans- 
forming mechanical  energy  into  electrical,  and  every  dynamo 
on  the  market  can  point  to  87  per  cent.,  and,  in  addition 
to  this,  the  amatl  jiercentage  of  loas  can  be  entirely  accounted 
for  and  measured,  thus  proving  to  the  fatlt  the  law  of  the 
conservation  of  energy.  The  fifth  and  last  tmnaformation 
takes  place  in  the  electric  lamps,  where  the  electrical  current 
spends  its  power  in  heating  up  the  carbon  filament  of  the 
tamp  to  an  incandescent  state,  and  producing  light.  The 
energy  that  caused  the  aun  to  shed  out  light  and  heat  thus, 
through  numerous  chongea,  reappearing  in  the  light  and  heat 
of  a  miniature  sun  or  electric  lamp. 

The  commercial  efficiencies  of  the  several  converters  are 
tabulated  below,  taking  41b.  of  coal  for  1  b.h.p. 


41b.  of  coot  baml  per  hour  produce.. ■ 
Amount  of  heat  utiliBed  by  boiler 

,,  ,,  „         „    engine  ... 

„         power     „         „    dyoamo.. 

•■  Umpe   ... 


Heat 
naits. 


JS,000 
2»,000 

2,643 
2,590 


B.H.P. 


22-4 

ll'2 

1-0 

'93 

-91 


e  denotes  the  commercial  efficiency  of  each  converter— 
that  is,  the  amount  of  work  done  by  the  machine,  as 
compared  to  the  power  put  into  the  machine.  E  denotea 
the  "commercial  efficiency"  of  each  converter  as  com- 
pared with  initial  power  supplied  by  the  coal. 

The  last  transformation — i.e.,  converting  the  electricity 
into  light — is  given  as  with  a  loss  of  3  per  (%nt.  This 
loss  is  entirely  dependent  on  the  distributing  wires,  and 
so  can  be  made  anything ;  but  2  per  cent,  for  short 
distances,  say  a  radius  of  100  yards,  is  sufficient ;  in  fact, 
is  very  high.  By  running  the  electric  lamps  close  by  the 
dynamo  no  loss,  practically,  is  incurred,  becauee  there  is  no 
length  of  wire  between  the  two.  There  is  thus  a  total 
commercial  efficiency  of  only  4-45  per  cent,  between  the 
heat  energy  of  the  cool  and  the  heat  energy  as  it  apjiears 
in  the  electric  lamps.  This  is  when  steam  power  ia  used.  No 
wonder  that  people  strive  to  obtain  electric  power  direct  f  nm 
burning  coal,  without  the  intervention  of  the  wasteful  steam 
engine.  (Tobc  wnlin^ed.) 


WAVE  PROPAGATION  IN  MAGNETIC  HATEBIALS.* 

BY  PROF.  rirZCKRALU. 
Taking  the  particles  aa  a  set  of  magnets  held  in  place  by 
one  another'*  mutual  altractioiu,  and  assuming  aa  a  first 
approximation  that  the  moment  on  any  needle  is  propor- 
tional to  the  sum  of  ita  own  and  its  immediate  neighbour's 
rotations,  then  the  velocity  of  proportion  of  a  wave  is 
given  by 

»  -  2  N,  X  cos  -j^-  ; 

where  Kg  is  the  frequency  of  vibration  of  each  magnet 
when  ita  ueighboura  are  fixod,  A  is  the  tenj;th  of  wave 
geiMratad,  and  /  is  the  distance  between  the  centre*  of 
neighbouring  magnets,  and  to  determine  the  frequency 
corresponding  to  a  given  wave-length,  we  have 


■/ 


«•■ 


From  this  we  see  that  N  cannot  be  greater  than  2N^ 
and  that  in  that  case  A  >  «  ,  while  that  for  smaller  value* 
of  N  we  have  the  waT»length  decreasing  until  N^  =  0, 
when  A  =  2/,  which  is  the  minimum  wave-length.  This 
last  is  obvious,  bectuae  when  the  magnets  are  swung  very 
slowly  from  aide  to  side,  each  takes  The  phaae  opposite  to 
its  neighbour  and  consequently  A  «  2  /. 

Thus  it  appears  that  the  wave-length  will  be  very  small 
tinleaa  X  is  comparaMe  with  X,. 

*  Faiar  leMi  befim  tha  BtttiBh  AawCMtiwi  at  Ediabaixfa. 
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In  order  to  calcnUte  Ng,  we  may  estimate  roughly  the 
qnsntitiu  involved.  If  we  take  each  magnetic  particle  to 
nave  {  —  1(>~t  ;  and  if  we  assume  BUch  atrengtha  of  polea 
that  the  liaes  of  force  per  square  centimetre  from  them 
would  be  1,000,  we  can  estimate  for  a  material  whose 
density  is  7  the  moment  of  inertia  of  its  elements,  and  the 
moment  of  each  aa  a  magnet,  and  thus  I  have  very  roughly 
estimated  the  time  of  nbration  of  each  element,  iind  finii 
Nq=  1'6  X  10"^.  If  the  elements  are  estimated  aa  smaller. 
this  frequency  will  be  much  increased,  proportionally  to 
the  second  power  of  the  dimensions,  ao  that  if  the  size  of 
the  molecules  were  10^,  the  frequency  would  be  about  W. 
If,  however,  the  strength  of  the  poles  decrease,  there  will 
be  a  corresponding  decrease  in  the  frequency,  so  that  we 
must  not  take  the  calculation  as  anything  but  very  rough 
indeed.  It  would  appear,  however,  that  frequencies  com 
parable  to  those  of  Leyden  jar  diacbai^es  might  produce 
wares  of  measurable  wave-lengtb,  and  that  waves  of  a 
frequency  comparable  to  that  of  light  would  probably  noi 
bejoxipagated  at  all. 

This  agrees  with  Prof.  Dewar's  recent  observattona  thai 
light  is  sensibly  completely  polariaed  by  liquid  oxygen,  a 
tranaparent  magnetic  medium,  and  wiih  the  fact  that  a 
strongly  magnetic  medium  like  iron  seems  not  to  have  any 
very  obTiously  peculiar  propertiea  in  reaped  of  the  refiec- 
tion  of  light,  except  those  very  minute,  and  consequently, 
in  all  probability,  secondary  phenomena,  due  lo  its  being 
magnetised,  and  which  Mr.  Kerr  so  wonderfully  discovered. 

It  would  also  account  for  the  fact  that  Leyden  jar  dis- 
charges are  not  too  rapid  to  create  absorption  of  energy  by 
iron,  and  might  lead  us  to  expect  that  possibly  liquid 
oxygen  itself  may  have  a  corresponding  powerful  absorbing 
power  for  some  very  long  wavea,  although  it  is  so  good  a 
non-conductor. 

It  also  accounts  for  the  want  of  success  that  has  attended 
attempts  to  measure,  by  interference,  the  rate  of  propa- 
gation of  wares  of  low  frequencies  in  iron,  for  the  length 
of  such  waves  becomes  con:[)arable  with  the  inter- molecular 
distances,  and  so  out  of  reach  of  the  means  of  observation 
used,  the  relocity  of  propagation  being  very  low. 

These  considerations  would  also  lead  one  to  expect  that 
th«  elementary  magnets  could  easily  follow  much  more 
rapid  magnetisation  a  than  occur  in  transformers,  without 
any  senaible  change  in  the  nature  of  the  law  of  magneti- 
sation. This  naturally  leads  to  the  question  aa  to  bow  far 
the  magnetic  motions  may  be  damped,  because  it  may  very 
well  be  that  there  is  no  free  period  of  vibration,  and  i>i 
that  case  thia  investigation  would  fail.  A  comparatively 
alight  damping  of  motion  would  stop  such  rapidly  vibrating 
elements. 

This  investigation  only  deals  with  small  magnetising 
forces ;  the  large  one  usually  dealt  with  in  transformers 
ar«  propagated  much  more  like  an  explosion  than  like  a 
wave. 


COMPANIES'  MEETINGS. 


DIRECT  SPANISH  TELEGRAPH  COMPANY. 

The  thirty-eighth  ordinary  general  maetiag  of  thia  Company 
waa  held  on  Tuesday  at  Winchester  Houi*e,  Old  Brood -Btrcec.  The 
reportof  the  Directors  stated  that  the  accounts  for  the  half-year 
ended  June  30, 1892,  showed,  after  providing  for  debenture  interest, 
K  balance  to  the  credit  of  profit  and  loss  of  £5,i3H.  The  traffic 
rae^pts  ehowed  a  decrease  of  £45,  as  com|>ared  with  those  of  the 
correepondinK  period  of  ISSl.  They  might,  however,  be  con- 
sidered satisfactory,  as  in  the  half-year  of  1  SRI,  with  which  they 
wen  compared,  the  present  reduced  tariff  had  not  come  into 
force.  The  working  expenses  were  £170  in  eicees  of  those  for  the 
corree ponding  perira  of  last  year.  The  Company's  cables  and  the 
land  lines  in  connection  with  them  had  continued  in  good  worlcing 
order  thronghout  the  half-year.  After  pottinK  the  usual  sum 
of  £2.500  to  the  reserve  fund,  the  balance  of  profit  and 
lees  amounted  to  £2,938.  Out  of  this  amount  the  Directiira 
reoommended  the  paytaent  of  a  dividend  at  the  rate  of  10  per  cent. 
per  annum  on  the  preference  shares,  and  a  dividend  at  the  rate  of 
ipor  cent,  per  annum,  free  of  income  tax,  on  the  ordinary  shareti. 
Toere  would  then  remain  a  balance  of  £441,  which  would  be  trans- 
ferred to  tiie  reserve  fund  in  part  repayment  of  the  sum  of  £2,736 
taken  from  that  fund  towardn  the  repairs  of  the  Falmouth -Bilbao 
cable  in  November,  lS9t.  The  reserve  fund  would  then  amount 
to  £29,827. 

Tbe  Cbalmaa,  in  moving  the  adoption  of  the  report,  said  at 
their  meetinK  in  March  be  ^led  attention  to  the  reduction  of  the 
tariff  by  ma  haUponnjr  pw  word,  and  said  if  the  traffic  did  not 


increase  it  wonld  mEui  a  toea  of  £1,700.  Bet  the  growth  of  the 
Spanish  traffic,  resulting  from  the  commercial  treaty  with  Spain, 
hud  continued,  and  they  had  telegraphed  4.1.000  more  words  than 
in  ihe  corref ponding  half  of  laft  year.  From  I8S6  there  had 
been  a  continuous  groH'th  each  year,  no  that  they  did  not  take  a 
deripairing  view  of  the  lose  of  a  halfpenny  per  word  which  tJie 
conference  had  indicted  on  them.  This  half-year  Uiere  had  been 
an  increase  of  10,000  telegrsmR,  or  130,000  words ;  but  he  was 
obliged  to  say  that  this  was  not  the  result  of  a  normal  growtli,  as 
the  merchants  ased  their  line*  very  freely,  with  the  object  (rf 
(rpttina-  their  ^^oodn  into  Spain  before  the  old  treaty  expired. 
Hii-t'ie^«  seemed  to  force  merchsnla  more  and  more  into  tele- 
graphy, und  he  hoped  that  thia  would  prove  the  caev.  for  it  was 
the  mainstay  of  their  revenue.  In  his  opinion  telegraphy  did  best 
when  ihe  buHinesji  pendulum  swung  both  ways  with  a  profitable 
result.  Since  the  treaty  expired  on  the  -Wtli  of  June,  tke  growUi 
of  their  traffic  showed  an  increase.  The  reduction  in  the  length  of 
movagis  by  codifying  had  ceased,  and  they  were  now  one  word  per 
ine^vn^e  better  than  thev  w^ere  a  few  years  ago,  when  there  seomed 
to  be  no  end  to  the  ingenuity  of  code-makers.  He  would  leave  the 
future  to  il«elC.  but  three  minutes  to  Bilbao  and  Ju  minntee  lo 
Madrid  for  a  inefi'^e,  came  as  near  dealing  with  one's  foreign 
correal >ondent  in  the  same  room  as  could  be  deaidered.  They  were 
looking  forward  to  the  renewal  of  their  6  per  cent,  debentures  in 
IH94  at  a  lower  rate,  but  that  would  depend  on  the  stat«  of  their 
revenue.  Much  would  depend  on  tlieir  freedom  fn>m  breaks  and 
extensive  repairs ;  but  the  Directors'  policy  would  be  to  maintain 
their  shares  as  a  good  investment  with  as  little  fluctuation  as  one 
saw  nmontf  the  better  securities  in  the  lists  of  the  London  Stock 
Exchange.  They  were  making  a  very  fair  revenue,  and  must  be 
satisfied  with  it.  He  had  no  idea  what  might  happen  at  the  next 
conference,  which  he  was  glad  to  think  was  still  three  years  beoce, 
for  the  ideas  of  tlie  Post  Office  and  of  European  Powers  might 
be  moditicd  in  the  meantime.  At  pr^ent  they  were  talking,  and 
he  hojied  that  it  was  only  talk,  of  a  uniform  continental  tariff :  bnt 
a  good  many  llovernmentd  were  losing  by  their  telegraphs.  The 
Australian  colonies  wanted  to  raise  the  tariffs,  and  be  baldly 
expected  that  there  would  be  any  great^urore  to  lower  them.  Hie 
lariffri  could  not  be  reduced  without  lose  of  money,  and  4  percmt. 
was  not  loo  much— in  fact,  not  enough— to  pay  for  this  class  of 
enterprise. 

Mr.  Kdmimd  KtUnser  seconded  the  adoption  of  the  r^nrt, 
whicb  was  i^;reed  to,  and  Lho  meeting  concluded  with  a  v<^  of 
thanks  to  the  Chairman. 


LEGAL    INTELLIGENCE. 


IN  BE  HOBBS  AND  00- 

In  the  Hiffh  Court  of  Justice,  Chancery  Division,  before  Mr. 
Justice  Baroos,  on  Wednesday, 

Mr.  Marten,  <t  C.  (with  him  Mr.  Herbert  Burue)  ap[^ed  on 
behalf  of  creditors  that  the  firm  of  Hobbi<  and  Co.,  builders,  should 
be  wound  up. 

Mr.  John  Ctiastar  applied  on  behalf  of  the  American  Elevator 
Company,  who  hod  also  lodged  a  petition  for  the  carriage  of  the 
order.  He  soid  that  bis  clients'  claim  was  for  £.S2,000,  which  was 
secured  by  mo^tgage.^.  The  firm  w-ore  the  builders  of  \Vhit«hall- 
court  and  of  thelarge  Hats  recently  built  near  the  French  Emlwssy, 
and  called  Hyde  I'ark-court. 

Mr.  Ford  supported  the  petition  on  behalf  of  the  Kensington 
Electric  Lighting  Company,  who  had  arranged  to  light  the 
build  iiigs. 

Mr.  Brodie  Cooper  and  Mr.  Eldridge  also  appeared. 

A  winding-up  order  was  made. 


BUSINESS  NOTES. 


Warmlaatar. — The  now  fountain  at  Warminster  is  to  be  lighted 
by  electric  light  by  Mr.  Mark  Hill,  at  £15  a  year. 

Qlobe  Telegraph  and  Tnut. — An  interim  dividend  of  Is.  Bd. 

t>er  share  has  been  declared   by  the  Uoard,  payable  on  the  18th 
prox. 

Notloe  of  Bemeval.  —The  registered  officee  of  the  Genetal 
Electric  Power  aod  Traction  Company  are  now  at  Worcester  House, 
Walhrook,  E-C. 

Windermere.— The  application  by  Mr.  Fowkea  for  leave  to  lay 

an  underground  cable  for  electric  light  in  Windermere  waa  deferred 
for  guarantee  that  the  work  should  be  permanent. 

Weatmlnstar   Xlsotrio    Sapply    Corporatioa.    Umltad. — The 

offices  of  this  Company  have  heon  removed  to  the  central  station 
at  Eccleston -place,  Eccloston -street,  Belgravia,  S.W. 

UllairaMr. — The  (ienerol  Electric  Power  and  Traction  Company 
have  completed  ini-iallations  by  which  the  tJreenside  Silver  Lead 
Mines  ut  the  head  of  Utisw-ater  will  be  lighted  by  electricity. 

DolKelley.  —  At  the  meeting  of  the  Dolgelley  Local  Board,  the 
clerk  rc|)orte<l  that  the  Lighting  (^omniittee  had  come  to  terme 
with  Mr.  Hall,  of  Liver)>ool,  to  light  the  town  with  electricity. 

Western  and  BraiUlwiTelasraph  CampBDjr.— The  receipts  of 
this  Company  for  the jiast  week,  aft«r  deducting  17  per  cent, 
payable  to  the  Londou  Platino-BrauUan  CompaDy,  were  £3,584. 
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WMt  Indl*  kntf  FkttBMA  T»la(nwk  Compuiv.  — Tho  rccai|iU 
fo*  (U  kalt-moalk  ctwlad  ReiiMmbor  12  w«r«  £:^I4«,  wniMt 
i'l.NM.     Tb«  May  raMijM^  Mlinwlcd  U  £6,Ma,  n«]lMd  ^.»6I. 

OtUrlwnrD*  ~T<?nit«re  fur  Che  lif;liUiig  ol  tli«  South itmrilon 
t\iiif>r  Work*  «t  fHlurbmirii*  mad  ho  Mnl  in  by  I  lie  IJTUi  id«1. 
Air.  J.  <1.  \Valilnil|l«.  «f  V>  Victorikstrcet,  In  llie  elMtriul 
WKiDoor, 

KawTalavtMMO  C*iBpftBy-— Tlio  ofllcc*  of  the  Now  TcIe|ilioti« 
('•aintikny.  I.iiinicil,  mil  bo  roinnvnd  on   t)i«  'JOlh  liiit.  fi»in  110, 
r«itnon  iiti««i  lo  tlic  T«lopliona  Kiclt&iitc*.  •>'ii  iu>il  •'><>.  I'Uiidon 
wnll.  EC. 

Cbaruay.  —The  BoMtl  of  TnuJo  hi»«  wriUon  to  tJift  Cherbiey 
HiUiilnrT  Aiilhority  ii-iiwin|{  lo  an  extcniion  of  Umo  M  reifUoatod 
by  tlia  WcybridKo  Klcrtclo  l.tulitliij;  ('uingxi'iy.  inonUr  to  luntntco 
lor  a  roiitiouHnoo  of  Uio  ixiiiiily  of  oiirriMil.  tfl  CherlMy. 

Qr«WMOk.  — Ou  Umi  rubuildiQg  ol  Iho  Orobanl  taffttr  rtdinory  nC 
(irneiiock,  riKunlly  (iMlroyeil  by  firo,  it  hna  been  rcnolvud  lo  iiiUU- 
diKNi  Ilia  oleotric  lii;l>t  Tho  nark  u(  iiulAllalion  hna  boon 
wiM««t«d  to  Mawrii.  S'orinao  niitl  Co.,  Li(nii«d,  of  filoi^'ow. 

Vto«two«d.— Th*  HoOtwotKl  rommiuionor*  have  declilod  not  lo 
onUntein  tlio  oHw  o(  the  gtt  mi>i{«ny  m  purehtuio  Lho  nxirks  (or 
tho  town.  Tho)'  ihliik  «l«cericley  Mlt«r  worth  thoir  attoiitlan. 
and  lour  Mllnwt**  for  lighUof;  tM  town  by  aleotrio  Ught  Iihvo 
tioeii  i>t>t«lftBd. 

Oxford.— The  Oxford  City  Councfl  bnr«  Kuthoriaod  theannuul 
««l>ondiiuru  of  Klu  for  three  yoiir»,  iii  lufdiiion  to  the  pretiont  east 
of  lifiblinK.  for  thn  pur[ioi«  of  Inlrodudna  the  etoclrlc  tight  for 
■ticct  ligfatinii.  Bi|(ht(!on  arc  lainiin  will  bo  oreotcd.  to  di>[il»co  S6 
KM  \Am\M 

CUy  »»d  SoQik  UoaAoa  Railiray  Conpaay. — Tho  r«eoii>t«  tor 
liM  bWi  eii'.liiit;  ISvfiluinber  1^  nqru  £741.  ugninat  £0^  tor  tlie 
•tww  ueriod  laai  year,  or  kii  iiurreue  oC  £W.  The  totul  rouvifitx 
for  IWiidiow  ail  incmaw  of  £7Movor  thora  for  ibo  correa|ionding 
jariod  of  IMUI. 

Wruchua.— 11111  MtiiiiHl«i  from  Mr.  tnllery,  BleatrU«l  oniilnoer, 
ChMl«<^«tr««t.  Wreibam,  oflerinK  lo  connect  the  liuildliall  with 
llio  WRUr  work*  afficea.  and  with  the  tUffcnt  street  olHae  ot  llie 
town  c*«rk  by  lelephona  (or  CSS.  10*.,  includlntt  •upcnriBion  for 
two  yonn,  h>«  been  accoiiloil. 

aMlarii  SxtoBRloa,  Analral&alA.  and  CUaA  Talosraph  Cow- 
rany.-^Tlio  Diivctor*  havodooUreiJ  on  InleHin  diviil«ii<l  (or  the 
tioiicter  eiitlml  Judo  30  of  ih.  Od  p«r  nliaie,  frou  of  iiicomo  lot, 
(layablo  on  October  15  (irot.  The  aliai-e  (o|{iiilor  will  bv  oloeed  from 
October  7  to  October  11.  both  daya  incluwrc. 

SUpIiahtla^— The  "  lono."  built  by  Mmn.  f  iaurUy  Broi.  and 
To.,  of  I'mi'loa,  foc  Moaara.  W.  Thomion  and  8on,  !•  datittnocl  for 
Ibo  f'noadliui  catllo  trade,  and  itlad  with  tbo  latoat  tin|<rovemen(R 
for  the  aafoty  ol  the  aaimala.  8|>eolid  n(.l«iilioR  ia  paid  to  ilg:btine, 
Bikd  tho  ithti)  i«  l<ii;ht«d  throoghoiit  with  eLootrio  U^kt. 

KeeUtaniptaa  Gaa  and  Celt*  Cowpanjr.  — Uewn.  Wm.  Cowanl 
tad  Co..  of  II,  Qiiocn  Vicloriii-Hieal,  B.r.,  notify  that  thov  have 
MfeOt*«d  tnxn  Uie  ttookhamplaii  Gaa  and  <'-nko  ('oinjukn)'.  gooona- 
tlH,  iheillridowl  for  the  aix  nontlio  to  .Ktth  Juno,  IMK.duoto 
the  Kci|;lii<li  Hbarvholdon,  at  the  rate  of  10  |f*i  ront.  per  hoduid. 

Dondeo  TrMBwajre.— 'A  mooting  ia  to  b«  bold  at  llundeo  to 
diH.<u<u  wttotbor  Uio  Iramwaya  are  u  bo  taken  over  by  U)o  Ciirpo. 
ration  and  worked  for  llie  booellt  ot  the  ooinmunlty.  l>undoo  In 
■bortly  to  have  ^eoi^lo  eniifily,  and  th«  (irobnble  ehaB|[eal  ewi»er' 
■hip  of  the  tram  llnw  may  mimI  to  Ibo  InirodacHoD  ol  olootriu 
traotion. 

Oolombe.— The  (iovernment  has  decided  to  hare  the  eleoiric 
Uitht  auiiplied  at  ('olombo  lo  the  pMI  olBoe,  t4ie  QuCan^  Ho«h. 
and  iho  ivliiu-f,  while  tbo  hotel  |iro|iriotoni  liavii  aaacttaned  Uio  uae 
of  clerinc  Unht.  Meearo.  giewwia  Droa  are  taklnic  u]>  llio  UMiter. 
Ttin  liKbtinc  of  the  Mroets  ti  not  bkoly  to  be  cairied  o«t  at 
|ir«ii>n(. 

Ceaibrldfo.  ^Meoar*.  J.  K.  H.  C.onlon  niiit  Co..  Umiiod,  ol  II. 

Tall  itinll,  hnre  obtained  n  oonlra<Tt  for  Ihe  ulectriu  li|;hling  ol 
Cooltxidp),  Bird  iitu  iirocenllng  to  erect  a  atation  of  9,UK>  Lighia 
(iB[Mrltv  nith  all  the  nucoHiBry  atreot  maim.     The  madiinoty  ii 

in  liaml.  and  ilii(e:i|i«ct«l  that  Ihe  work  will  be  Gniahed  in  the 
oafly  aprinff, 

MeaoH  MAd  BoMm.— Tale*  ar«  rifa  of  enoriaou*  endeavoure 
madt  by  Uie  oomblaod  Edlaun-Thomwin-IIoiiiilon  Truat,  in 
AiMrtot,  U  bay  ofl'tlie  iin|ieiMlin|[  Sieoteaa  ami  Hatahe  C'oui|iany, 
ol  AMwHoa,  repavlnii  (lie  i|ii«rMr  of  a  laUliuM  already  apent.  aiul 
gOOdMta  kMOwa  Iittw  Moob  niora,  «•  a  bomia.  Uul  wiinaut  arail  — 
eompeUlian  will  •(Ul  bo  ibero,  and  atroajter  tbaa  ever. 

PolaMiecen  —  The  Pulaomoler  <'«cnpany  hare  now  ado]>ted 
what  Iboy  teriDoil  llw  "(irol  "afnuigemeni  lo  their  no Ifoineu^rv, 
by  ilie  UM  ol  whle4i  Ibo  tiloain  la  auionutioolly  (.-iil  olT  before  the 
OM  ol  the  alnike.  nllowliiK  Ihe  aleam  loaot  et|>nn«irely.  to  the 
eaTtnu  of  wimi  *0  [wr  mnl.  of  the  aleeai,  Theiv  imulinr  piimiia 
ate  alwaya  iiaeful  ta  nn|[ii>eerliif[  worka,  and  wlU  now  be  oveo  more 
advaata|{eo«B. 

■■raley.  -Tin  t*o«MrallMi  ol  Bornloy  Int  iu  Uad«r«  lor  the 
aaijiply  and  eraetJon  of  maohliMry  tor  iWr  conlial  eledrie  oUlion, 
anid  for  cabloa  ill  Uw  Rtreela,  an  a  whule  or  injiartaineichtdlviaiui)*. 
Bi  lollowa :  Bollot*,  (ual  eoonwnlter*,  en|[in«a,  tniroUin);  Cfanw, 
dyitaiMta,  aouuinulaton,  aw  Itchboaitla,  vabloa.  SpeciHaallona, 
lurioa  o(  toMdor,  and  ntiioi  iiifuinialion  may  bo  olitaiaod  from 
Xlr.  J.  I*,  tioatiior,  liaa  Woika,  Uuniloy,  and  the  tanden  ara  l«  Ut 
aent  In  by  October  2Sth. 


Bradford  Tramwaya.—Tbo  Bradford  Tramwaya  OoBDllUda  r»- 
|)Ort  thai  Iho  «n|;iiioor«  ot  the  committoo  lend  Ihoin  lo  beliova  tlia^.  i 
ohMtric  traction,  Ulio  the  cablu  «y«teni,  would  bo  too  ooatly  to~ 
tbnm  to  odopl.  and  tbat  aloani  traction  axiiild  bo  the  boat  vyau 
it  ia  B  pity  some  oloctrioal  lirm  ooulil   not  oonvinoe  them  of 
lulvikiitnKoa  of  glectric  trnotion,  for  a  entirely  oi>iM«lto  view  bad 
been  Uikon  in  America,  whore  whole  aebt  ol  M«ain  and  cable  eon 
:iro  UiJ  aaido  (or  electric  oaiH 

Wlgan  —At  Wignn  Towo  CouncU  a  Uilttr  wia  Nad  (ron  Mt>i 
AKidl  r(«k.  the  mniingiiig  director  of  one  of  the  larttoat  looalj 
un'loi'LiiUiafra,  anying  he  woulil  liko  to  liiko  tbo  irlectric  li|lhL,  bu4i 
not,  at  M.  n  unit.,  which  waa  limily  double  the  ptioo  of  Kaa.  tttti' 
{'.  H.  lloliuoa,  chaiiiuiui  of  tlio  tioa  t-'oiitiDillee>  pointad  out 
Ikl,  won  conalderably  lou  than  wna  chnrKod  nl  moat  other  tows 
Hti>f  iliiiLlie  thought  (iui>|ily  even  at  Od.  woold  entail  a  looa  daring] 
the  Urn  j«ar,  and  a  rodiictioii  could  Dot  bo  concodod  Ull  thit  loe^  | 
had  been  made  up, 

Wlndaor  — A  contract  ha«  boon  riunod  betwoon  Xloaorv  J.  F..  U^l 
liindonand  Co.,  Limited,  of  II,  PaD-moll,  and   tlio  Wlndwir  aotlj 
Eton   Etoctric   Compoiiv,   (or    tbo  uteotloo  ol  nn  riootrlc   Uifhtj 
•tatiou  at  Wlndaor,  and  for  the  runouig  of  inaina  akma  f>e  >ligb*„ 
hl(Vf>i  Hiid  u  (HirLlaD  of  Poacood-atioot.  The  work  hoe  alrowly  boWa 

Kilt  Id  hand,  and  it  in  oxuoctod  that  the  Utcht  will  bo  ea^UafL 
afoie  Chrintmoe  iiuxt.     The  iuatallatlon  ia  only  a  amall  paoneoJ 
work,  bat  u-ninKamonl«  ai«  mode  lor  h  larae  exiatwioa  a*  awui  aa 
ibo  aacOGaa  of  the  firvt  inaLalmeal  has  been  denonaUatad. 

Balte«.     A  movomenb  i«  on  foot  tor  the  OTlonalon  o(  eloctrloltg 
in  BoilOD,  and  six  tender*   for    olectiio    InaUdloUona  turn 
aobuiittod  lo  the  (ia*  (■■ommitteennd  mforred  to  the  maj-or  {AMef-' 
man  XlchclMin),  the  chairman  (Alderman  Miles),  the  vioe  choir 
lAldennan  Brougblon),  and   Councillor  W.  Cooper,  and   tvpor 
thereon  to  tlie  oummittae  at  an  early  date.    We  underataikd,  aai- 
tbe  BaUon  Jvunal,  tliat  it  ia  intonded  to  flx  the  InalallaUoM  I 
sbopa  in  tbu  riciiiity  of  Town  Uall-HiDaro  and  etcveU  laaJii 
thereto,  uid  if  Huceeaaful  to  eitond   eleetridty  tlit«u({bo«t 
borough. 

Letoootef.— It  i«  «x|>oi.'te'l  that  the  oleetric  tif[ht  qooatioo  wiU  hm  I 
now  made  a  prominent  one  In  looal  politica  at  diceater.  For  two  ' 
year*  it  Iim  been  in  aheyHnce,  and  the  tiuM  of  ooiwkl«rratioa| 
grantnl  lo  the  committeo  will  elapae  in  a  oouple  ot  monthe.^ 
Tender*  have  been  invited.  an<l  the  aob-committoe  have  open 
anri  conaidcrod  theac,  for  laying  the  noaina  in  the  oentre  of  th 
towii.  In  all  iimbablllty,  the  oommlttae  will  ceeouwiiend 
Council  to  carry  out  the  t«Tnu  of  Uie  provlfioual  oaitor 
Hai>plyinK  li|cbl  in  (he  to«rn,  bat  noLhln>!  defloiie  will  be  di 
before  Kovember. 

SvtteiB  Caldflold.-A  lot  of    '  Viotor  "  tsrbutea  haa  beeaaiiii 
piled  by  Mr.  ¥.  Null  for  tlioSotton  ColdSoUl  Corporatbn at  BL 
root  Pool,  Sutton  IVk.     The  turbinoa  are  bouood  in  a  h       ' 
wood  olitUt,  and  drii-oaRtooa-breakor  and  eaw.bancb. 
Bvana  Miid  ho  thought  the  um  ot  the  oiachlnary  olionld  not  I 
limited  to  theae  uaea.  but  that  aooner  or  later  tfaoy  ahonld  b«  aUa^ 
to  C«at  its  iUuininaling  [Miwor  -  he  meaot  that  tbey  woakd  ba  ad' 
to  l^cht  Uio  Town  UbU  by  electricity.    He  woa  oorry  their  flnano 
would  not  allow  Uicio  at  (jrsnoot  to  adopt  tbi*  ayatem,  but  tbd^ 
Umu  would  conan  wImji  tkoy  oould  carry  out  thia  project. 

Balbat— At  tbo  btmontbly  mooting  of  the  tMfaat  Harbour 
Board  on  Tuoaday,  tlie  (looation  of  Uifbting  the  barboar  by  eleo^ 
firrity  waa  dlaoufaod.     Mr.  (ireoohiiranitRceted   It.     Ur.    Wolifl 
aI«o  opoko  atrooffly  In  farour  ot  eome  aiepe  belny  taken  in  tkhlj 
direction,  aayina  it  wa«  almo*t  adiwiaee  to  Betfatt  that  abe  ahir 
alnoet  among  the  imporiaat  inria  of  the  Unitad  KinipJoca  and  < 
Earope  wh  not  aoppUed  with  tlie  lishk    Th*  naiMr  haa  r 
referred  to  the  XVorV*  and  Traffic  Coooooittee  lor  eiKiairv 
r«|iort.     VVa  tnint  that  aoroo  of  onr  ONteruvialnc  fimM  will  tah« 
care  that  iho  nuitor  dooe  doc  Ui|)ae,  aod  taot  the  Uatboar  UimxxI 
will  be  (unii'lK-l  wiib  all  Ihe  informatloa  re<)ulred. 

Tenporary  LlKhtloc.  --  A  rory  auooaaufal  tamuoeory  inolallatioa 
of  Uio  electric  light  wu  carried  oat  by  Meaara,  Kawluifi«  ttroa.,  el 
M2.  (iloucaator'towl,  oo  Tbuiwlay  laat  week,  the  oocaaion  baiMft 
iriudon  parlT  tr>ven  by  W.  Burdotl  Coulu,  Eaq.,  M.P.,  at  lully] 
T.od)c«,  HlKligHte.  "Hic  hghtliis  «a*  ollrctod  br  iacauileaooabj 
laaijw  lun  .--ir  C|wlein  aocumiiiuUlota,  ly|ie  ,V.,  tjiree  odta,  aoik>] 
oiHtiiig  only  ul  unu  |«>itivv  and  two  n«|;aUTooUcfat)daa.  aad  whi 
owing  to  t^  iiiiflll  >i>ace  tboy  take  ui>,  thoir  laf(e  ■tonKO  aaua«4l; 
and  aliuoat  unliiniCod  raaieel  dl«cMr)(«,  are  admirablT  ailoplai 
fof  aacb  inirpoaoa.  iloaare,  fUrUnan  Broa.  were  nlMcli  compU 
m«f>t«d  by  boat  aad  (noaU  ott  the  fatulianey  and  MekdincM  ol  iba 
litchi  iind  ihe  eiScacy  of  tbo  awltcfaiag  atyamceufila. 

BookmoBdwllM.— Tha  anawer  frann    Mr     natoblnaaa.    C.K., 
Dtwiii  t.lie  till ebe>|ne  lor conaallingBarTlce*  woa  read  at  Ibo  laal 
intvtitig  of  )ho  Heokmondwike  Board.    It  auiad  that  tho  £li<  wm 
to  be  |>aid  if  the  plaN*  wore  not  aooe|>Md,  bot  only  be  taken  aa  |iart 
jmymDni  if  tlio  pUna  were  carried  oat  i  It  rtfenwl  to  tlia  work 
and  vialta  done  In  proparim;  aivcilicMioaia,  with  leteruniai  lo 
iirodaolonal  (tpofaUkm  of  ii>o  writer,  and  tonduded  by  oSortag^tv 
free  the  BoMd  Irom  UaUUty  U  tliedooumeau  wereretanied. 
lotlar  waa  referred  to  the  Dettaml  Worko  Co«nliteo.    An  oA*^ 
from  an  eleelrto  lif>hlin|{  eoin|iany  to  liirhl  tho  town  (oraiMrfod  of  i 
nil  or  ten  yean>  wna  held  over.     On  Muwlay.  tho  Boanl  adofdad 
by  an  overB'hrJming  nwjorily.  the  noalollan  antkorMiif[  llieoon- 
■iruoiuin  ni  the  neoilfiil  plant  for  a  central  Mattna  and  tbo  a|in||< . 
cation  to  Ihv  IxKal  I iovummoat  Hoard  tor  aanolion  to  borrow  ws] 
iieceeHiry  nMmey  -  aboot  CS.UOO. 

BwlBdaK — Tbo  oomoiiit*ee  ajuiointod  to  oeaialdor  the 
oJ  llie  KM  wwka  oaaaot  reoominenJ  tUa  eoorto.    Mr,  Uattfa  p(0> ' 
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poted  Uio  pommiltee  Bhonld  be  emixtwered  to  nifrrt.-iin  thr  t-opi  of 

•l«Ctrie  liKht--     Mr.  Hinton  though!  Swindon  ^^  <  <v.  n    | inrly 

fllt«d  for  electric  liKbt.  Tlip  dcik  producwl  :i  T.iniliirf-I  \nt  of 
Lho  ooM  of  ILtflilintf  ^y  el«clric-ity  In  ntht-r  townK.  <^«HlionB  bad 
bMn  tubmflttrl  to  other  uulboritie*,  "  Do  jou  flnit  eltet^o  llfflitiajr 
c^ticaperthan  gaoT  "  Mo>t  of  ihe  rejilki  wnre  that  it  wiu  donnir, 
and  in  ono  iiutanoe  double  the  cool,  but  the  luiierior  li^lit  for  out- 
duuinMHl  the  ooat.  In  one  inntanec  It  wu  nbot(M>r.  hut  there  It 
wiw  woikod  bj  water  power.  The  cliainnnii  «nd  cle|juty  «l«rl( 
MggwUd  that  tho  whfdo  ainCler  nhonlil  b»  r«fetT«d  baok  to  Ibe 
oomiBilte*  for  fuithw  eouiHdaraUon,  and  in  the  meanUme  tJMjr 
injgbl  oBoertaui  tli«  probable  ooet  of  ligbtinK  llie  town  br  cJec- 
trkttv.  Th»  waa  screed  Ia,  a  majorily  of  the  morabor*  roitag  for 
Mr.  Hotria'a  propontiOD. 

Tntn  UKbttBg.'  -The  Midland  and  the  other  great  mllwnyi 
with  linw  rnoninf,'  out  of  London  are  pre)iarcd.  wear*  told,  to 
foUaw  tbo  example  ol  the  Metropolitan  and  jirovlde  altiplric  lamp* 
(or  the  uae  ol  tneir  pnaKngera.  Ii  i>  not  lot«n<k>il  at  preMnt  to 
dlnplnco  the  mm,  and  thii  con  bo  done  bj  mahinK  the  pwtwnh'era 
daainiuKof  a  Wtcr  lltfht  pnjr  (or  tt  tltanMlvee  by  a  |)«iin)r<in  Ihe- 
nilot  nrnin](«m«nt.  Rul  It  b  crot  unlikely  IbaC  the  gat  may  bo 
di'iilacod  evenltifiJIy.  The  ]*m\ia  wliioh  are  belnit  prepared  tor 
UM  on  the  main  linM  Mill  be  inetolled  at  the  outaet  only  in  iriLltiK 
running  long  journojr.  The  bBttoriee  will  be  eharffiHl  with  n 
Mpplr  ol  eJeotddlv  cnffioiont  to  provide  a  contliicinuH  li<>)it  durin;- 
(wo  day*,  Ml  that  th«w  will  not  Toqaira  rec)utri.-!iiu  anliftliD  trniuo 
rMutn  to  Londoa.  Thla  deparlnrv  U  a  >i;jiiilicnnt  utiu  for  tlie 
iBakeni  ol  woondarr  batt«riM,  for  il  hIioh'  ih»t  the  unoller  aiecB 
of  cell*  ere  likely  to  bo  OMd  iu  rery  Inrce  ijiianlitle*.  Small  colli 
Mfni  likoty  to  prove  ooo  ol  ibu  moit  iin|>orlant  briuicht*  of  the 
Har«(^-b^l«ry  (nule,  and  the  raUwny  coinpanlop  ono  of  the  prin- 
cip*!  oiutcmen. 

>m4Mv4.  — Tbe  baK-vesTly  linancial  ■tni«nicnc  of  the  Bradford 
Etootfioity  Itepnrtment  <rai  prcnented  by  Alderman  I'rlcalman  at 
the  meeting  ot  the  Town  CTouaeil  Utt  wook.  The  anoaune«  were 
for  tlie  balf-yeor  ending  Jono  20  laiit.  Tbo  total  ex|iaDeea  on 
roveaiM  aooount  duiinK  tlio  «ii  monlba  ware  £1,673.  and  Uie  total 
TVreawe  £S,2I6,  lenvlni;  a  trade  profit  of  £1,012     The  intcreat 

Sd  on  loaoe  out  ol  this  enm  aaiotinled  Iq  £6TS  ;  and  tJio  contri- 
liooa  to  thuMnking  funiluer«  £577,  leaving;  a  net  jirolit  of  £.18'. 
Atlhaeod  of  the  pr««ent  year  tho  (.oriuration  aould  havocontrt' 
I  baled  d,(ri7  to  tM  liDliiDK  fund  einoe  tbo  conMruetlon  of  lh« 
■wotka.  L'p  to  tbo  ptSMMt  time  the  aclaal  atnoaot  ooetrtbuted  to 
IllMt  fmnd  VM  £2,449.  The  total  llaUllblo*  at  nreaent  la  rMjiMt 
'  loaaa  were  £4*2,312 1  and  Ibe  Boating  llabiltlie«  lunoiinieil  to 
7,kK  Tbaro  were  also  £40D  excora  ol  atmla  r«|«id  throuifh 
I  (liiklnc  totMl,  and  £^,7Mi  waa  in  the  bank  on  vinklnK  fund 
unl.  up  to  the  praMnt  time  there  hnd  been  a  toUt  lea* 
)  tbe  coouiMDoement  of  tbo  work*  ol  £706,  There  bad  been 
Mpended  on  capital  acoount  dttrieff  tlio  half-year  £n,4.K».  and 
under  the  beadian  of  Boatinfraivoi*,  there  apponrod  lnihQaci»unt« 
awim  of  £l,0!tUin  roapcet  of  *undry  dobtofi,  and  £JflS  in  reepeet 
of  anndrr  matarlnln— hrlnfelni;  up  the  intal  amount  ol  Snating 
■nwtato  £I,I!H.  llie  tot«l  oaMtd  on  the  cauilBl  account  «rer« 
£49,U15  %i)oe  the  ooiBnenwoieDt  of  Ibe  worka  there  hnd  been 
paid  in  inUrell  awl  on  ainking  food  aocount  £5,SU.  Tbe  Intde 
prD6t  which  had  beea  nwdeanuMinted  to  Ct.^'ZA.  ThcM  wan  a  ks« 
ol£l,OTV  OB  tW  Arab  half-year^  worfcinn  ;  to  tlieaeoond  half-year. 
£:a2  :  in  tha  third.  £:ll.'> ;  and  In  lb«  baU.y«ar  ended  Jqm.  IHlll, 
£30,  the  total  bclnfi  £2,  l^iT,  6a.  Sjd  At  the  eod  ol  Dtcambar  laat 
%htn  w^  a  net  |>r«&t  ol  £970 ;  and  ol  the  end  of  June  of  the 
pnMfli  year  It  waa  £387.  If  tlie  total  net  profit  wor«  d«diicited 
mm  Um  total  net  loa*  il  would  bImw  a  net  loM  of  £TM  atiU  to  bo 
nwde  np.  Ho  tbought  n  coadderable  portMHi  of  thie  aiiai  woold 
be  made  itp  before  robiiury  or  Uaroh,  wben  the  next  faalf-year'a 
accoanta  wcio  pcowntod.     The  accounta  wore  adopted. 

MeePie  Vowar  ta  TMwawiU,— A  namberof  ihareholdceaof  tbe 
AuMrBlasiao  Ki|[bt«  Purcbate  Aawciatjon,  Limitod,  net  recently 
teinapvct  the  water  motive  power  for  (tenoratiBK  elee4Tid(y  to 
■>l>ply  light  and  power  to  Ibe  minca  at  tloant  ICeehan  and  Dundaa, 
TaMniuua.  The  plant  ii  a*  follawn :  It  ootnpriaw  -Mill,  of  piping, 
witb  an  intake  ol  7ft.  Kin.  la  dlamoter,  gradually  redaood  to  ISin., 
offwbkfa  two  noolea  are  taken  of  a  4ln.  diaoietar  Mch.  to  play 
ofMM  a  Pelloo  wbael  wUob  boa  a  diajn«<«r  ol  51.  The  l«tt 
pceemre  of  tha  ptpea  beiag  1781b,  to  tbu  nqnnre  inoh,  aitd  a 
wvrkfaig  praenire  will  be  lOOIb.  to  the  Kiuare  inch,  thereby  giving 
a  mult  of  3m  h.p.  to  generate  cloetneity.  rrom  ibis  alAlMn 
electricity  iriU  be  Uaiufcrred  by  a  wire  on  iralca  to  lalnoa  witbin  a 
radial  of  in  iniloa,  which  power  will  l«  avaltabin  for  tbo  |>ar|KiMi 
ol  lighting.  haolBf[«,  boring,  and  pum|i|Bg,  Theicbeine  oriulnaled 
from  th«  extreme  eoet  of  coining  in  aew  dietricte.  owioe  to  tlie 
want  of  roada  auttable  for  Uw  cartage  of  ■WKhinery.  Tbe  only 
mean*  of  avoiding  eueb  heavy  expemaea  waa  by  tbe  aptdMation  ol 
electricity.  Hating  taken  up  the  water  righta  aad  oHainred  a  BUI 
tbmUL'h  ilie  Tkamanian  ParlLkinonl,  cootnwM  went  entered  into 
with  Mr.  nTwJey  to  Bspply  tbo  a'bolc  ol  tbe  waior  |iawer  ulanu 
Ibe  elect  I  umj  portion  of  tbe  •choue  U  now  being  taken  in  band, 
ud  it  ia  anticlpaMd  ibat  it  will  bo  comoletMl  by  tba  tlaia  tba 
wMor  power  pcrtioB  waa  io  (KWitioo.  Mr.  Mmgrevg.  of  iba 
l«ndaa  EbeciMd  Storago  <oaipaiiy,  wJd  ba  waa  pJtaaed  lo  be 
preunt  to  have  an  opportunity  of  aanirtinj  to  pl««e  b«lcr«  the 
Australian  public  the  great  ad  i-aatM(ea  and  DaanifoM  purpoaea  that 
•lectrintv  oookd  and  wosld  bo  apptisd  to  in  tbe  near  fatnro,  and 
tmalcd  tbat  bii  remark*  regardiDg  the  preaeni  rantitrc  would  be 
noeived  in  the  aplrit  InUnded— lu.,  tbe  nnlvenal  beM^t  of  all. 
FinUy,  he  traeUd  tbal  tba  Auatntaetaa  Higfata  P*rduae  AModa- 
UoB  woold  eairebe  gnat  care  in  adouting  electrical  auoUaacae, 
that  aa  progrMB  waa  made  in  electticar  adenoe  eacb  Initial  worka 


wogid  be  capnUn  of  vmbTadnE  all  iwir  Meaa  witbont  hRilB| 
tfl  recoii*tru(rt  or  reorgflniao  tbo  uholc  plant  to  meet  lucl 
re<|iilr«inenw.  He  tiuiIano(>l  the  ner^wily  of  plant  that  wouk 
be  auiiable  for  supplying  ItgbtinK  imwer  lor  *tajn|«.  boring 
blailing.  dcpoalting  of  metala  by  electricil),  wbicli  would  In  thi 
near  future  |^y  a  meet  iai|wrtiui«  port  in  the  mining  worlil.  Tht 
roino  D«-n«Ti  of  ?.K«baD  and  Uundu  are  prepared  to  tak«  ijii 
|iownr  provided  the  Company  vould  ui^-o  practical  deRionstmUDi. 
ihut  It  wnj<  chfiniior  Ihnn  utlwc  inolivft  power.  Mr.  Markn  de< 
wribeil  a  viait  which  he  jinid  «iSkip|«r'«  Crook,  NowZenlnnd.whort 
a  Rimilar  electrical  scheme  hiul  bMii  currlwl  out  tij'  lho  Rruih  Kleo 
Irioal  Engineering  Couiimiy.  We  con  udil  to  ihia  information 
that  (^aipton  and  Co  not  long  ainoo  eeoC  out  a  email  llgtatfd^ 
plant  for  Clio  Kound  Hitl  Syndicate  in  Now  Zealand,  and  it  ia  i  ' 
the  lighting  litw  iMon  i«i>-  offoctlve.  A  lUton  wnt«rwheel  i*  i 
In  thta  IristalhttliMi. 

TAonton.— Thore  hhve  been  Bone  Hrely  doing*  *l  the  l^uilt 
Town  Council  at  the  lotit  nie«lfog  with  rater«nco  to  the  elcctrii 
ligblitii-  ([ueatlon,  for  the  j-roiind  iwitll  after  tho  atorm  doea  nol 
mein  to  have  subsided.  Aldennii'i  SUimlfa^t  caiiaed  ft  leeneat  tht 
liTovioui  Coaocil  meeting,  tbe  Mnyur  l«ft  tho  chair,  hnd  tlie  naeat' 
mg  wax  broken  up.  At  tho  Town  L'ooncU  meeting  the  BleMric 
Lighting  Committeo  roi^rimonilotl  Uio  Tigoroua  atderninn,  wlio  bx< 

S'oined  bia  voralon  of  tlie  afToii,  asd  a  vote  of  oonfidenoe  in  thi 
ayor  wat  Rnallv  pamod.  Tbe  Conncil  further  prcoented  a  tetter 
r«ceiT«rl  from  the  Laing,  Wharton,  and  Down  Syndioatc  u 
follows:  "louden,  August  18,  }H9S.  Dear  Kir,— The  raHow 
reporte  which  bare  bn«i  uia(l«  by  Mr,  tiisbert  Kapp  niHW  tbt 
tJoctric  lighting  inntAUation  in  your  town  have  oome  to  our  knoW' 
lodge,  and  innniniieh  a*  the  electrical  itjiparalus  I*  nil  on  1)m 
Thomannllouiton  lyiteni  •uppliod  by  ui,  we  feel  that  wo  should 
have  an  ap|iortunity  to  eontradiet  the  erntneous  ilatemeatj 
a*  to  our  eyetom  oonlAtixd  therein.  We  therefore  iiropooe  U 
requwl  a  proleaslonal  gentleman  of  undoiititrd  partUlltv  [Ini' 
partinlityT]  lo  make  ft  report  which  we  will  submit  to  you  Ion 
prcoentation  to  your  Town  Council.  Wo  would  Lbarefore  a«h 
you  to  bo  good  enough  to  Let  ui  know  what  UAmwyoa  aoulil 
•oggMt,  ur,  a*  we  nndeTBtand,  that  certain  nauM*  <rer«  enggetted 
to  you  by  tho  Board  of  Trade,  we  would  a*k  you  to  let  uaknoii 
ItMM  nanMi,  la  ordor  thai  wo  may  chooao  a  gentloman  who  would 
be  acceiitablo  to  Uie  Town  Council  and  lo  the  Boord  of  Trado.— 
Yours  Isilhlnlly,  The  I.atng,  n'liartoii,  and  Down  Syndlcat«b* 
The  town  clerk  replied  at  foUowK ;  "  Taunton,  Augnal  ST.  l*K 
Dear  Sir,  Your  letter  of  tbe  IBili  will  be  laid  before  the  Counci' 
at  tboir  meeiinu  on  the  13th  Sept.  My  own  idea  of  the  matUr  i) 
tliat  the  Conned  will  deciile  not  to  interfere  with  your  ohoioe  of  a 
rrofoHiional  man  to  report  uiion  your  aystem  of  electric  lighllnct  ii 
Taunton  beyond  affording  the  gontlemoa  all  information  in  tnell 
|iower.  In  reiily  to  your  quoitinn  as  to  the  name*  gi*««  lo  tlio  Cor 
|)onilion  by  the  Boar<l  of  Trade  at  our  requeotlmon  call  your  atten 
lion  to  the  loci  that  a  valuation  ws«lhepr4ncl|iBlaiait«rupaiiwbM 
we  ttN)alred  aiaiBlanoa :  tbo  roport  ou  the  exiMing  syetemwaea 
neceasaty  portion  ol  the  valaation.  The  gontl«<nen  were  Mr,  Alex. 
P.  Trotter,  who  did  not  consider  valuing  as  part  of  bis  work,  Mr. 
.\Ioi.  Kcnnody,  wbcaceiperteAcedld  not  lie  in  valuAllan,  and  Dr, 
Ploinifig,  wlioao  foe  was  coniddorod  lo  be  loo  high.  The  report  ol 
your  scientist  will  of  oourae  recci>'o  the  moet  careful  coosidcratlot 
ol  tlie  Council,  bnt  Ido  not  think  that  tbey  shoald  give  any  oidnloc 
aa  to  oho  be  vhoutd  be,  -Yours  roipectlulty,  Thoa,  Mayler.  Tbi 
Mayor  remAfkt'l.  with  rufsrenoe  to  lh«  opisMition  lo  tbenieetrlt 
bgbt,  that  it  was  all  a  qncation  of  £  ad.  The  fwne  objeMioti  waa 
urged  agaliMt  Ibe  purcbaac  of  tbe  water  work*,  but  thev  bad  isaih 
a  uroAt  of  £MK>  a  i-ear.  Connoitkir  Adorns  accooded  tbo  con 
mittee'e  report,  wblcb,  after  aonM  diacuaiton  on  the  BtondH 
inoideaU  wasadoptad.  M 

Banley  Bleetrlo  Llxkllag.— The  general  supply  ia  bIgfa-teadM 
altemiiiini.''ruri«Dt  plant,  with  trannonneta  at  tnbalaSlaaa,  and 
low-temson  distribution  ia  tbe  cempntsory  area.  Tba  (oUmriag  k 
«  oondenaed  enmioary  ol  tbe  conireci  with  the  Bmsh  Klectrwa 
Bngiaaertng  Conpanv :  Four  Luicaahiro  boilers,  each  281t-  bj 
Tft:  steam  prenBuro,  I40ib.  Five  vert-ioal  compound 'Coodenaiai 
engines— namely,  three  9)0  i.b, p.,  and  two  IOOi.hjL,at  a  stenic 
praesure  of  l'2on>.  Five  altomatori—naiikdy,  three  100  unit,  and 
two  SO  unit*,  driven  frain  onglaos  by  ropeo.  Sepuata  vvrtk* 
engine  and  dvnsnae  for  axctMra.  Seporaw  oompoand  mgln*  foj 
oil  and  ciroahting  pump  asd  surfac«  oondeeiser.  Bodi  altamaMr, 
oseh  exciter,  and  each  ciicuil  is  equipped  witb  oom|Jol«  ewltcli' 
bosun).  Prtosary  mains,  two  lines  of  cut-iron  eedict  jwpea,  lnt« 
eadi  of  which  a  oonoeniric  otble  i*  drau  n  from  genentttng  nUtios 
on  canal  side  to  the  cocnpslsory  aroa,  togMhsr  with  a  tbir9  Uneol 
cast-iron  pip**  'or  future  lequtrements.  IMmary  ring  mnln  ol 
tbe  same  oAarwcter,  embracing  fl»a  tranaforoer  polnta  and  III 
tiMiafonnarw.  whbb  the  oompulwry  ana.  Low-UsrfM  dktrf' 
bating  mains  laid  IhnMghout  tbe  itreels  scbedulod  in  tb*  eeen, 
potsory  area  OMD|iriiiM  a  small  oast'iron  trouith  with  caalr-iran  Ud, 
with  two  BCporate  tnBuUi«d  cabia  embeddeu  tbercin  in  bitamen. 
Total,  £13,9U.  Street  liftbtiag  within  compulnry  area  contnel 
taclodes  20  3,000  AMnhMoan^c-powor  Bnwb  direoi.c«iteatare 
laanpa  and  poaU,  one  awhcbboaid,  two  dywamoa  (ancb  eapabl*  d 
derelopiDg  1S;S00  wattsi,  two  vertical  omnpoand  stAon  ■igiali 
having  eyUodara  Cb.,  lOin..  and  Sin.  Mroka.  Two  mllae  MO  yards 
copper  condoctor  iosvUtad  with  nilcaniMd  rvbber  and  br«id«d,ai>d 
drawn  into  wiDoght- iron  pipes,  with  all  neoeaearyftttiiiKaaa  specified, 
Tatal.£l,7n  "mallerECoervl  Bspplyandetr«c«li^tinK,£IS.740, 
Tbe  borough  eontotoa  IjiW  acres,  mm  b  abcsit  eqMl  to  a  ckcla 
having  a  tMlmi  ol  I.Wynrdo.  Thedactrte  Ughttng  order  com- 
pnlaory  area  la  tba  dietrlet  bat««M  the  Town  Eallaiid  tbe  covered 
Market,  and  oontalat  39  nent,  and  b  abo«t  Min*!  to  a  c ' 
a  radiua  el  230  yards. 
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)  nUUaiNit  cmmI  Mdv  tar  Keat^Mimg  Mation.     V>]ii«  of  Und 

•(.  par  a(|iHH«  fui  t  <IM4wce  MCI  jhiU. 

HIgh'taMlan  omUii«o«»««mDt  plant    iritli  oenttnamia-carrcDt 

trkiMtORMr*  to  •  IV'tmaioo  dlMnbttUon  In  lb«  eonpulaory  arw. 

I.  Tin  Rtoctrto  CoMUiMUm  CorpwaUoa £-21,979 

Hff>l>-MiMion   «lMnuUaK-ean«til   pUfit   with    tmMMfonnera    M 

cwtowxra'  prwniw. 
'J.  MwrnC.  A.  ■■ftnoMUKl  Ox 19.100 

HlfEh-Ucialaa  AlMrtiaUtie  eyrrtnt  plant  witli  trwMtarantr*  at  *nb- 
•uUwu  anil  loW'i«iMMn  dHtribvtiiM  in  the  eoaipMUory  araa. 

4.  Umw*.  J.  (J.  Suu«r  nod  U IS.illT 

B.  llMin.  J   R.  H.  nard«n  uid  Co ..,  ll.'Uli 

6.  Tho  Laln^,  Wkartan.  Md  Itown  ConaUiiDtianCoMipMijr  IS.GW 

7.  Tti*  WeuinsliauM  BlMtricComiwnv U.OSS 

B.  Tlw  HriMk  El«clriaal  GiigiiiearinK  (.^ispany 13,MI 

%  MeMra.  J.  I).  F.  Andrewn  anci  Co 10,1  IS 

BoImim*  atllmnc  Und  in  I'srcyatrcet  Int  Iho  ft«nerBtlnv  xtAtion 
nil  land  i*  wTthlo  tha  compnlwry  nro*.  aiuI  i«  Ui  lli*  o«ntro  of 
tlw  town,  and  valuixl  al  £3  p«r  MiiMrc  yard.  No  wat«r  (or  con- 
dmalBg.    Coal  inixt  b«  oartitd. 

Ijow-Unnlon  cantlnuou»ourTOiit  |i|ant  «1(Ji  anciiiniilntora 

10.  MMfiv.  INtUirMn  anriCooiior -X  :mi 

11.  MtMn.  Jobnmi  anti  PbilltiM  Ifl.»mi 

IS,  The  KImUHo  ConaUiioiion  QaniantliOB 17.314 

l».  Mean   Slmrp  and  Ktnl 14.150 

U.   M««*n.  <rroni|>t<in  and  Co .„ 13.000 

LoW'Uaalon  ooiilJiiuouii -current  plant  without  MOumulalor*. 

IS.  Mmw*.  Siarnvh-  Itrm.  and  Ca. 1&,4S0 

to.  ManchMtcr  GdiMn  .Sman  Couipuii)-    12.140 

IT.  Meaan.  Wood  house  and  Hawaon ..., 6,^S0 

BdtatM*  mUUhdc  land  adjoining  town  yard  for  llw  Kenemtin); 
■tMlon.  LaM  valued  at  6«.  ptt  wuare  yard  :  diatwicc,  4(M) 
ynrda.    No  wM«r  for  iwndeniinK.    (  oal  mu*t  be  oarled. 

IS.  Uawn.  aUniMin  Btt»-  and  To  (low  MniloD)  1)1,300 

IS.  UaMce.  Johnaon  nnil  l-hlllijM  (higli  iNnaton) IT.SM 

All  tMMler  lor  n  total  oiit|>nt  of  400.000  wMU,  oxn«i)t  No.  IT. 
wbieh  U  for  300,000.  The  bono  pover  v&tim  Irom  AiO  lo  800 
All  the  low'tenaion  tciiema*,  cxcv^il  No.  13.  are  on  tho  three  wiie 
■yitem.  Koa,  S.  1.1,  14,  10  uhi  WilUna  cnuiiie*.  Koa.  I,  3,  4.  IS, 
IM  use  horlmolA)  enftinee.  No.  3  ukm  tho  ataam  turbine*  cougiltd 
direct  to  aluvnatora.  Noa.  I  to  I)  are  nil  oondnniilnic.  Xo,  .t  with- 
hold* (leniilitMon  to  publi*!).  Ko.  9  doo*  not  Include  for  Imiia- 
fortMerB. 

Strtri  LiifUiny  Tniitir4.—Tha  louder*  invit«d  were  tor  'iO  arc 
lMn|M,  ilutribuled  in  the  eoin[>almry  aieo.  Some  tondeied  lor  an 
ontirely  aoiibTnte  {ilant,  the  aic  1aini«  bdnu  liftbted  and  oxtin- 
ITulifaod  (ram  iiencratinK  (tAUon.  Some  teaaered  for  attornatinK- 
oomnt  lainpa,  oonlrollod  froon  a  tmnaformer  ulallon  witliin  the 
nt«B>  SoMM  tendered  (or  no  aoparale  ■yatem  at  lUl,  but  laklnit 
the  elaeUioitT  (ran  tbo  n**r«et  vtoorkl  aupply  «e>1)le,  nnil 
reqidriBK  the  kupllKhl«r  to  go  round  to  llcht  up  or  extini;ui«h 
In  enck  d  tlieae  ck^oi  tbora  were  Tatiationr,  HoinD  inplnding  butli 
■re  lalBpB  nnd  poata.  aome  Inoludlnfr  Um(j>  but  tint  [loate.  nnd 
Othwe  wcIbHIbb!  both.  Aa  no  lair  comjiariaon  could,  under  thuao 
dreaBwtMMM*.  be  ibmIo,  (t  li  not  deairable  to  iHibhdi  itiolixnf 
Mnder*. 
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Siimmtx  IS, 

lOSXt,  taproveoMnie  la  eleMrte  o«U  b«U  ladle«tota.     WlllUm 

-ItBiiiMiK*,  iun,.  Vlctoria-atroi'l.  ^<<.  AHxiti*.  Hnrta. 
ISmi.   iBVdreved  moltiMl  bI  anti  moans  for  anpplylBic  slBetrlolty 

le  Ike  caibou  aleotrode*  cmplaycil  In  Ibc  olcetrolyaU 

etfBaed  eleetrolytiw,    Hbiii  lloiiirich  i'tc*.  4A,  l.inmln'*- 

Inn  6iiI'Ik,  l.i>ii-t>'ii. 
IILIOI.  iBprevemaata   Lb  eleetrkwl  Ire    mm/t    bontl*'    alarm 

«eBB««tioaB.     Houar  Tonft  WOaon  and  NalJinn  Sriinikli. 

*~,  iVijriM>:"  row,  Blnnlnnham.     (Complete  ajirv-ituviiion  > 
mifr.  Impiwve^ata  relatliiK  te  eteeoie  lalecraitlia.     Frniik 

Kiia(«ioo  Wilkin*  Bovtti,  6.  Dtwm'a-buikllnKa,  ('bnncvry- 

lano,  lAodon. 

SurTKMaKR  13, 
1S.1U.   iMpreveMonta  in  eleoWlo  teleplioBOB,     KdwanI  Maraliall 

HanUon.     MonunMnt-vhuuibiiia,     Klik|[     \VIIUaBi-*iieet, 

Uondnti.     |('oai)4vl«  aiiaollliMtioa. ] 
1071.  iMpferemeata  lit  elaHrte  leaeoaoUvee.     WdlUm  Heory 

8a4cy,    \\'illt«Bi    NVaahlnKlon    PMkina,  Jantea    VVolatno- 

«n>ft.  tViUiBm  O'Neill,  and  VVlUUm  lleanr   Yelkud,  ?». 

fleet  Mteaii  Loudon.    (i'e<n)Joia*|ieoiflc*tioa.) 

ltKIT«VBCa    14. 

UMt.  lmi»r«reBentB  la  tlie  omatraetlea  of  eleotrla  U^hl 
awltskaa,  oBl-onta,  celllBB  pUt*B.  wall  -citniieelaea. 
lawffcrlilin  aaA  tke  Ulu.  tliulM  Mark  Uuman  and 
RMriBald  Artlinr  SmUh,  Ontaal  Slation  EleoUioa)  Worki. 
BaDord,  Maaebeater.     t('o"it>M«  afioeUMUon. I 

IA4M.  ImprBTOMnta  la  «r  relatlas  to  ammoMra  and  TeH> 
metan.  Kineal  Franoa*  kloy  nnd  Krannt  Teaifue,  411^ 
Strand,  Umdoa. 


leMI.  baprarcmeaM  In  aeeeadair  bfttMrtaa.  ffflUaai  Main, 
li,  Breau'alnMliltii^'i.  Chanoery'laae.  London.  (Date 
aiinlied  foe  u'lddt  l-atenU  Act,  1SS3,  Sec.  103,  leth 
Vjitrutrf,  1692,  being  data  of  appUcatioa  tn  thlted 
Statea.)    (Coan|dele*i)ei)iiic*tion,) 

1IU0Ol  Improrod  oeniaet  Sttlnfa  lav  ntnvabla  «lMt)rte  lavpe. 
Churlw  li<liiiund  Webhff,  70,  Chancery -lane,  LondoB. 
(Coiiipk-te  spwilicaiion.) 

SxpTrnmncR  19. 
10489,  An  arrnnRcmont  for  worklnK  an  elactrteal  mek  «itUav 
atalliu'    apparaiua,     Altioit    Leitoi    Taylor,    3t,    DaU' 
atioot,  Llvor|>oot. 

SefrKMUEK  10. 
lRBprerew*Dta  to  and  relatlag  to  dry  and  ether  calnala 

baiterlM.     Mhr-l   Er»(.-l  Jiiu»|>l>   Hall,  Wot  Ho«.  tmu 

I'lymoutl). 
InikrereMenta  la  eUolrto  lelegraiitaa     .IoIibiiimb  Frrdca' 

itahl  Hoflgnoid,  17   St.  ApnVanuare.  MmiCliiallr,    (Hhn 

I'eter  I'lyd,  Vfaauuk.) 
InprovemeaulBdynaiB'-eleetrlo  maekloBaand  laalaae. 

Aluxan.lor  Willintn    Mwltiiii    iVi.  CIuikx  :)''tHti(<.    l,AiidoD. 

|dHn|>lc(0  apeciliratioTi.  ' 
A«    Unproved     mothod    a&d    apparatua    (or    ol*otr1«al 

pT«pu1aloa  «r  Tehloloa       I'r.iiiciH  K.lHard  fUuioio,  'in, 

Sourhikmpton  bnildmt:".  I'liFinccr)'  1ai^<<,  London, 
luprovemaata  In   tbs  oonoeotlona  ot  atoetrlo  matora 

witl)  tha  aoaroae  of  eleatrlolty  fram    wkleli  they  ara 

anppllnd       ^Yoodhoulle  and    UaHsoii.    United,    Ltinlled. 

and  SVilUAin   Stcpnoy   KawaoD,    28.   Southampton  build 

inga,  (.'lianc«ry4ano,  London. 
Prodaetlea  at  o>yB«a  and  hjrdrasan  by  aleetf*l|rBk  at 

water.        Poih^h^u     liaruli.     *Jt,     Southnniptoabuildlaipk 

Chaflpcry-Une.  London.     (Dale  npplicd  for  under  hlaala 

Act,  ISH3,  Sco    li»,  April  2.Hb,  beJoji  date  of  aijllintlw 

in  luily.} 

SKIIt.HIIUl    17. 

Imprevamaata  ta  and  ralatlsi  to  adrerUalas  by  MaaM 

of  electric  llgkt      Uialurd  Kobett   iManu  l{oM>nuui,  70, 

Hij-h  nlrc^ct.  .Siiiihauipton 
tmprovcmcnta  In  ceMBecltoB  With  eleetrlo  IneaiideaaaM 

Lampa  and  boldara  tharafar,   Thomaa  Kro^|,'*l.l,  4,  Mcm 

licM-,  t'oix-  r-^fei't.   LondoD. 
tmpravoaieBtalnaBtoniaUeataotrle  arlnding  meehaBtam 

Cor  alaetrMtr  natera  operated  by  Iba  aid  •!   olaak' 

walk  nwobaalMB,  aad   for    elocko.      <.kii|;b    Williaw 

Fairnll,  ,W,  I'hancery'lnni'.  LohiIoh. 
liBprovanavta  la  Inaimmaota  lor  neaaurtoi 

siUTanta.     t^icmona  Uroa    nnd   to.,    Limit od,  28,  : 

ninp  ton  build  inn"       Loi>doh.      (Sioinena     and      HaUkJV 

(.crniniiy.f 

tni  pro vcm  Data   la   er   appertalal«K   le    alaateta   |||M 

attiBRa      Krixlriu-k    WUIIiun   lliiiB^Ottil,  I'M,  riiaaHljr 

laiio,  tendon. 


SPKUIFICATIONS  I'Um.l.SIIKU. 
IMI. 
Sleeulcat  awttnkaa.     Chaaaawriiiht. 
TolepbeDo  awltobboarda     Whaltey. 
SlactHeliv  mator*.     .Stuinon*  Itroa.  and  Co.,  Umtted,  aad 

Bally. 
Blaotrle  olrenll  ooatreUar,     ('lerctand. 
Bleetrio  eondaotora.     Tlioingooa.    illawatl  and  annthn,) 
Blaetrloal  Indloator.     Slcoico'    Kioa.   aail  t'n.,    I.tiuitad, 

and  Sdiluuaaer, 

tHfK!. 
Pynam—ataetrle  maeJilnea.  Me.     HboH. 
Bleolrle  raelataiiooa .     .^i-li  iiciiler- 
I>yaam»^1e<itrlc  mBchluaa.     Andvranii. 
Bloctrle  rallwair-       lK-ii>rv 
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10."  1. 
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NOTES. 


Dolgelly. — The  atreeU  o(  Dolgelley  wore  lighted  up 
lor  the  firsi  timo  fust  wc«k. 

The  Loag>OiatAnc«  Telephone  Wtvoen  New  York 
Hn<l  Chicago  la  nearly  compl«t«d. 

Aldgate. — An  eleoUric  light  it  to  bo  pUoed  on  that  old 
and  veudi-aied  landmark,  the  AId(!;aU  PampL 

Leicester. — The  Leice8t«r  Gu  Commiiteo  hope  to  deal 
with  th«  cliwtric  lighting  question  at  their  next  mcotiii^. 

Brooklya. — The  new  Brooklyn  electric  power  nution 
ia  to  have  l-l  Allis  eneinex  wiib  an  afigre^ale  of  30,000  h.p. 

City  of  London. — It  will  be  noticed  that  the  share  liot 
for  the  City  of  London  Electric  Company's  fresh  issue 
closes  to-day  (or  both  town  and  country. 

Algeria. — The  town  of  Ouelma,  in  Algeria,  is  now 
ligfatol  by  electricity,  the  installation  havinfi;  recently  been 
oompleted  by  the  Sooi4^t4  Franco-Algi^rienne  d'RIectriciti^. 

iDdlxui  Telegrnpbs.  —Owing  to  tbe  floods,  it  has  been 
found  imprMtic^bte  to  c^rry  out  the  construotion  of  tbe 
telegraph  on  tbe  Ohin  Ilills  in  India,  and  tbe  work  has 
been  jmt  off  for  a  rooiitb  or  two. 

Armntnre  Removal. — Dynamoe  are  now  made,  on 
the  design  of  Stephen  H.  Sluriisteen,  In  Americe  with 
tracka  and  travelling  bangers  on  the  dynamo  frame  for  the 
easy  removal  of  the  armature  for  repair  and  inspection. 

Hintng  Locomotives. — 1'be  Tbomaon  Van  Depoote 
Comjiany  are  making;  ^rcat  progress  with  electric  miniDg 
locomotives.  They  have  already  no  lees  than  ]  I  of  tlieae 
enginea  at  work  in  gold,  litvcr,  copper,  iron,  and  ooal 
mines. 

Bndapest. — Tbe  Bitdapeat  electric  street  railway  hai 
been  inch  a  success  that  we  bear  it  is  proposed  to  clear 
out  the  whole  of  tbe  horse  cars  and  erect  a  large 
centnd  power  sution  to  drive  all  tbe  cars  in  tbe  town  by 
electricity. 

Eleotrio  Traetion  at  Work. — In  Minneapolis,  where 
the  electric  trolley  tjamoar  service  is  in  full  work,  there 
were  36,MXI,OO0  passengers  carried  eleclricully  last  year, 
and  tbe  return  for  the  present  year  is  many  per  cent, 
higher  still. 

Southend. — Meiars.  Crora|>lon  and  Co.  have  made  a 
rcjiort  on  the  electrical  works  connected  with  the  Southend 
Pier.  Krerytbing  is  in  good  order  except  one  or  two  de- 
tails, but  tliey  i-ecommend  e  thorough  inspection  at  tbo  eoil 
of  the  season. 

y«ntilatlon  of  Batteries. — Captain  Kbotinalty  slates 
that  by  a  special  devii:o  lie  has  been  able  to  do  away  with 
all  trouble  from  acid  fumes  in  atorago  batteries,  so  that 
cells  in  ordinary  use  can  be  placed  in  a  close  cellar  or  other 
room  without  speual  ventilation. 

Calontta.-~The  lightingof  the  Harrison-road,  Calcutta, 
has  been  experimentally  carried  out  with  success.  The 
whole  inatallation  will  cost,  when  complete,  that  well 
known  sum  "  a  lakh  of  nipeea."  The  road  will  have  30  arc 
lamps  of  1,200  c.p ,  with  duplicate  sets  of  engines  and 
dynamos. 

Onildhall, — Tbe  elecuic  light  was  tested  in  the  ProsD 
gallery  in  tbe  Council-chamber  at  Guildhall  last  week,  and 
the  result  of  the  experiment  was  considered  highly  satis 
factory.  In  due  course  it  will  be  introduced  ioto  other 
lierts  of  tbe  chamber  instead  of  gas,  and  tbe  whole  of  tbe 
Gnildhull  will  eveiitULiIIy  \>a  no  li};hted. 

Llgbtnine  Condnotorfi. — We  bavo  received,  in  tbu 
"Specialist  Series,"  from  Messrs.  Wbittaker  and  Co 
"  Lightning  Condnctors  and  Lightning  Giiarda,"  by  Prof. 


Oliver  J.  Lodge,  tbe  expansion  of  fais  well-lmown  lectures 
before  tbe  dociety  of  Arts  in  1SS8,  with  appendices  %nd 
illuttratiotis,  now  issued  in  volume  form. 

Brown  Dynamos.— M.  Jean  Jsocj nee  Heilmann,  who 
is  licensee  for  dynamos  on  Brown,  Boveri,  and  Co.'s  patent^;, 
has  joined  MeMm.  Weyber  et  Richcmond,  of  Panlin,  to 
carry  on  tbe  conttrucUon  of  tbeae  dynamos  in  France.  M. 
Weyber,  tbe  managing  director  of  this  company,  is  also  a 
director  of  tbe  Continental  Edison  Company. 

Statao  of  Liberty. — Tbo  foce  of  tbe  gigantic  statue 
of  I.ibcrty  in  New  Vork  Hurbour  is  thought  not  to  be 
sufiicientty  distinct  at  night,  and  a  proposal  ia  made  to  put 
an  arc  lamp  with  a  rottcclor  to  throw  tbe  light  on  the 
fcntures  of  tbe  utatue.  Two  100  c, p.  incandescent  lamps 
would  also  be  placed  on  each  of  the  25  rays  of  the  coronet, 

Divers'  Lamps. — Search  for  sunken  treasure  is  being 
prosecuted  by  electric  light  in  Long  Island  Sound,  near  the 
rock  known  jh  Hell  Gate,  New  York.  Over  100  years  ago 
tbo  British  warship  "  Hussar  "  wu  sunk  here  with  bullion 
to  the  extent  of  a  million  pounds  on  board,  and  already  the 
spot  has  been  found,  and  bonoe  and  coins  have  been  raised 
by  tbe  divers  to  the  surface. 

The  Jnaior  Engineering  Society. — The  Council 
have  tbe  gratification  to  annouiice  that  the  presidency  of 
tbe  society  for  tbe  twelfth  session  has  been  acooptod  by 
Dr.  John  Hopkinsoii,  D.Sc,  F.R.S.,  in  suooeiaion  to  Sir 
I-Mwani  J.  Reed.  The  new  session  will  be  opened  by  the 
delivery  of  l)r.  ilopkinaon'a  presidential  address  on 
Friday,  4th  Novorabor.  at  the  Westminster  Palace  Hotel. 

Mining. — The  Cumberland  County  CouneiJ  have  &p- 
poinUtd  a  young,  but  clever  and  oxporicneed,  teacher,  Mr. 
James  Gunton  Lawn,  at  their  lecturer  on  "Mining"  for  a 
twelvemonth.  He  is  the  sou  of  tbe  manager  of  the 
Uematite  Iron  and  Steel  Com|»iny,  and  has  had  much 
experience  in  metallurgy  and  physics,  and  will  carry  on 
classes  in  Banow,  Whitehaven,  Uaryport,  and  neighbour- 
ing towns. 

Aberdeen  University. — Mr.  Charles  Mitchell,  of  Sir 
William  Armstrong,  Mitchell,  and  Co.,  Elswick  Works,  has, 
ilia  understood,  offered  to  contribute  a  sum  of  from  £10,000 
to  £12,000  towards  the  extension  of  Aberdeen  University 
on  condition  that  evening  science  classes  foi-  artisans  are 
cstablishod,  and  that  [trofessor^t  of  agriculture  and  engineer- 
ing are  apfiointed.  It  is  expected  that  the  munificent  gift 
will  be  accepted. 

Khotlnsliy  Plant.— Capuin  Rhotinsky,  now  settled 
in  America  with  tbe  Oermania  Company,  has  bought  and 
redetigned  the  I,.abmeyer  machine  in  different  sixes,  and  ia 
manufacturing  the  Khotinsky  hfgh-vollage  lami)  and  the 
Kbotinaky  battery,  which  seems  to  be  doing  well.  A 
special  set  is  made  u])  for  villa  lighting,  consisting  of  a 
rotary  windmill,  roguUting  dynamo,  and  storage  cell, 
which  appears  to  be  adopted  anccessfully. 

Llnelf  Traotion  Systom. — Wu  have  not  beai'd  much 
lately  of  Mr.  LinclTs  electric  closed  conduit  system.  It  is 
to  be  feared  that  the  telephone  clause  was  too  hard.  We 
have  heard  that  Mr.  Linoff  himself  bos  been  in  America, 
where  be  fancies  there  will  be  less  scruple  about  using  a 
pruclical  closed -conduit  system  even  if  the  leak  to  earth  is 
noticeable  on  a  single-wire  telephone.  There  they  consider 
the  roads  to  be  for  tbo  use  o(  vehicles,  and  not  for  the 
bono&t  of  a  telephone  compuny. 

ElectTioZdglitingof  Towna — Thomas  lieid  delivered 
his  opening  lecture  to  tbe  class  in  electrical  engineering  and 
steam  in  the  Technical  Institute,  Dundee,  on  the  19th  inst., 
dealing  with  the  electric  lighting  of  towns.  The  lecturer 
described  the  three-wire  syatem,  bouse  circuits,  and  methods 
of  wiring,  and  6nally  dealt  with  the  moftsurcment  of  elec- 
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lould  bo  aa  frea  u  poMiblo.  hawe?er,  from  Bulphate  of 
UUgne*»,  and  in  tbs  railing  o(  tbo  Umperature  of  the 
'iwtli  to  I>£Ji)«g.  G.  The  solution  ukoa  up  30  to 
75  gnmises  of  crydleillitot)  sulpbjite  of  biiic,  and 
150  to  300  gramoaes  of  alkaline  sulphate  per  litre. 
Roeording  to  the  deoeity  of  current.  Th«  following 
are  tbe  ativantatgos  okinied  :  (1)  Tbe  conductivity  i* 
300  or  400  per  ceuL  higher  thun  that  of  tbe  electrolyte  of 
sulphate  of  zinc  alone  of  the  density  to  fumixh  the  greatest 
po«aibIe  conductivity;  (3)  a  current  of  any  itrengtb  botwcvn 
10  to  no  am|iere*  per  square  metre  o(  surface  can  be 
t»ed  ;  (3)  tuing  condensing  stMm  engines,  a  Ion  of  eine 
can  b«  extracted  from  tbia  ore  for  ai  little  as  three  to  3J 
tons  of  coal. 

Slectrio  LanncfaeB  on  the  Yare,— On  the  wiitem 
of  the  Wensum  mid  the  Yare  at  Yarmouth  is  now  to  be 
■een  tbo  first  specimen  of  electric  launches  which  have  yet 
b««i  run  in  ihcso  parts.  The  "  Dolce  Far  Niente,"  which 
is  tfa«  name  of  the  boat,  is  one  of  an  electric  flotilla  built 
by  Mr.  K.  llowen,  of  Maidenhead,  the  largest  of  which, 
now  running  on  the  Thames,  ii  the  saloon,  "  Kay  Moad," 
65(t.  in  length,  and  registered  to  carry  ^tO  passengers.  Tbo 
"  Dolce  Far  Nionte  "  is  an  open  boat,  27ft.  in  length,  con- 
•tnbcMd  of  Burmeie  teak,  and  is  capable  of  carrying  10 
pusengen  with  tbe  greatest  comfort.  A  novelty  in  tbe 
sasting  amngomonts  is  employed  in  the  tue  of  wicker 
lounge  cbaira.  Tbe  Htorago  colls  are  placed  beneath  tbe 
flat  Boor  of  the  boat^  and  are  capiible  of  giving  current  for 
a  mn  of  teven  bours,  or  a  journey  of  60  miles.  Tbe  pro- 
peller speed  is  4S0  revolutions  per  minute.  Tbe  motion  of 
tbe  boat  is  delightfully  easy  and  piciuunt,  and  it  is  only 
likely  to  be  tbe  precursor  of  a  lar^e  number  of  electncal 
boate  on  the  smooth  waters  of  the  Norfolk  Broads. 

Electric  Towiaer. — We  have  alluded  to  recent 
al'.<:miiU  to  put  in  practice  Ibe  idea  of  towing  canal  boats 
by  electric  traction,  and  we  now  notice  that  experiments 
in  this  direction  have  beeti  made  on  the  Sainl-Maur  Canal 
in  Fnuico  by  n  M.  Levy.  In  these  experiments,  however, 
instead  of  a  prc^jollor,  the  method  employed  on  the  Nockar 
was  used,  of  a  continuous  chain  lying  at  tbe  bottom  of 
the  canal,  which  is  picked  up  and  passed  over  a  pulley 
on  Ibe  barge.  Tbe  pulley  in  this  case  was  driven  by 
aa  elActric  motor  on  the  boat  Kiipplim)  with  current 
from  a  trotley  wire  carried  on  posts  along  tbe  hank.  Thi.i 
■eCDu  rather  a  roundabout  way  of  attaining  the  end,  but  in 
eanal  praetice  it  U  most  necessary  to  do  away  with  the 
wMh  of  tbe  wat«r  against  the  bank,  which  juiddlei,  oi  oven 
prOfwUers,  cannot  help  producing.  It  will  be  interesting 
to  Me  if  the  cbain-puliing  electric  barge  will  prove  a  com- 
mercial success,  as  it  is  j>erfeoliy  certain  a  far  latter  pro- 
jwrtioo  of  heavy  trana|M>rt  might  well  be  given  over  to 
canal  traffic  if  a  cheap  and  efficient  means  of  traction  were 
providoil. 

Eleotrio  Votias. — In  this  ago  of  hurry,  the  loss  of 
time  which  occurs  in  all  legiahtive  assemblies  over  tbe  pro- 
cess of  voting  baa  caused  various  inventors  to  dream  of  tbe 
poaalbility  of  inventing  a  practical  electrical  voting 
epparatos.  Doubtful  as  it  is  whether  the  stream  of 
members  into  the  "aye"  and  "  no"]obbies  will  be  Ukely 
to  oaiM  for  some  time  in  the  British  Parliament,  it  is  none 
tbe  less  probable  that  in  America  and  in  Ja))iin— whore 
modern  ideas  are  prevailing — that  some  such  an  apparatus 
will  be  regularly  a<loptci].  A  JapLtnose  inventor  boa  been 
working  for  some  time  on  such  an  electrical  voter  with 
considerable  success,  and  there  is  no  real  reason  why  it 
could  not  be  adopted.  Gacb  member  has  a  |>usb  button 
and  wire  locked  with  bis  own  key.  An  eleotrio  contact 
releases  a  red  ball  according  to  contact  in  two  directions, 
and  wbea  the  Dam«a  ate  noted  tbe  balls  arc  run  down  into 


rows  of  10,  and  counted  up  and  sent  back  to  their  position 
all  by  electric  means.  A  secret  vote  is  taken  by  drawing 
down  a  blind  and  running  all  tbe  balls  into  a  rocoptacloi 
counted,  and  sent  back  without  possibility  of  seeing  who 
has  voted. 

Eleotrio  Laaoob.— 'The  trial  trip  of  an  electric  launch 
named  the  "  Vashti "  was  nuulu  the  other  week  on  tbo 
Hudson  river.  A  run  of  18  miles  was  made  in  2}  hours 
most  saiisfaolurily.  Tbo  boat  meuures  30ft.,  beam  Oft.  6in., 
with  a  draught  of  2fL  She  seals  36  persons  comfortably, 
is  driven  with  a  &-b.p.  motor,  taking  only  4  h.ji.  usuully  in 
running,  driving  tbe  propeller  at  400  revolutions  a  minute, 
and  making  easily  8  miles  an  hour.  There  are  73  colls  with 
a  capacity  of  345  watt-hours  each.  The  motor  weighs  C30lb. 
and  the  cells  37ilb.  cacb.  The  propeller  is  20in.  diameter 
and  of  20iH.  pitch,  develojiing  great  power  with  few  revo- 
lutions. The  switch  is  constructed  in  tbe  form  of  a  wheel, 
with  the  various  spoods,  stopping  and  rorersing  motions 
performed  by  degrees  of  rotation  of  tbe  wheel  in  a  very  con- 
venient manner.  A  peculiarity  of  the  batteries  in  the  sub- 
stitution of  sine  for  load  in  the  negative  poles,  which,  says 
Prof.  William  Main,  electrician  to  the  Union  Electric  Com- 
pany, gives  a  higher  voltage  wiih  less  weight,  and  is  a 
•tc|>  tvwanls  the  solution  of  ligbicSicient  traction  batteries. 
It  is  expected  other  boats  will  bo  built  on  tbe  lines  of  tbe 
"  Vashti  "  for  plying  on  tbe  Hudson. 

Cost  of  Eleotrio  Traasmlssioo. — A  report  of  M. 
CombcrouMo,  on  behalf  of  the  Chemical  Arts  Committee 
of  tbe  French  Soci^t^  d 'Encouragement,  upon  the  pro- 
posed priio  of  3,000f.  for  tbe  transmission  of  natural 
forces  to  a  dixUince,  and  the  proposal  to  award  the 
same  to  M.  Uillarot,  contains  the  following  observa- 
tions ;  "  A  fresh  increase  in  the  cost  of  coal  was 
on  the  |ioint  of  preventing  the  Moutier  Paper  Mills 
from  standing  their  ground  against  competitors  who 
obtained  their  motive  jwwcr  from  neighbouring  water- 
falls.  It  was  this  that  led  the  owners  to  tbe  adoption 
of  eloctrical  transmission  of  power,  the  installation  for 
which  was  completed  at  tbo  end  of  Suptomber,  1689,  and 
j>ut  into  operation  without  stojijuge  of  the  works.  The 
generating  dynamo,  driven  direct  by  a  turbine  with 
horizontal  shaft,  is  put  into  communication  with  two  over- 
head conductors,  which  carry  the  current  to  a  motor 
at  the  works.  Tbe  generator  is  one  of  300  h.p,  at  340 
revoluiioni,  and  the  motor  represents  200  h.p.  at  300 
revolutions  j>er  minute.  The  length  of  the  line  is  live 
kiloms.  (three  miles),  and  the  maximum  E.M.F.  was  2,850 
volt*,  with  a  maximum  current  of  70  amperes.  The 
annual  expense  of  the  electrical  tninsmtiision  U  lS,750f. 
(£750),  against  67,906f.,  which  is  the  estimated  cost  per 
annum  of  an  additional  engine," 

Thames  Valley  Towns. — Proposals  arc  being  mado 
for  lighting  by  electricity  the  various  riparian  towns  of  tbe 
Lower  Thames  valley.  Activity  at  tbe  present  moment  bas 
been  provoked  by  the  action  of  the  Brentford  and  Richmond 
Uas  Companies  in  giving  notice  of  an  increased  charge  of  3d. 
per  [,000  cubic  feet  in  the  ensuing  tiuarter.  The  Richmond 
Town  Council  have  sealed  a  contract  with  an  electric 
lighting  company,  and  the  works  are  already  in  progress. 
Tbo  Chiswick  I.ocal  Board  have  applied  to  tbe  Board 
of  Trade  for  their  sanction  to  a  conttuct  with  Messrs. 
Bourne  and  Qrant  for  the  electric  lighting  of  the 
parish,  and  the  contractors  are  ready  to  proceed.  The 
Twickenham  Local  Board  at  their  meeting  a  few  dayv 
ago  passed  a  resolution  of  protest  against  the  extra 
charge,  and  referred  to  the  Lighting  Committee  the 
consideration  of  some  other  mode  of  lighting  the 
town.  The  Fleston  and  Isleworth  Local  Board,  which 
have  Lhu    largest   aioa   of  any  urban  sanitary  authority 


3'24        THE  ELECTRtCAL  BNGIKEER.  SEPTEMBER  30,  1892, 


' 


tn  th«  Iciitgdom,  b1m>  recorded  a  proMt  ftfttiiut  tbe 
inpocition,  and  warned  tbe  Brontfonl  Gu 
Oompanj  tbat  if  proceeded  witb  the  Ocxird  vronid  cuii*ider 
the  que«tio»  of  lighting  tlie  diitxiet  by  alcctrictl^r.  Tbe 
Brentford  Lock)  Boiml  bitve  liilherto  coiifined  themselvea 
to  protest,  but  the  feeling  among  the  menbert,  nya  the 
Timn  of  hut  Mofiday,  w  eo  ttroiig  that  they  uru  not 
unlikely  u>  follow  the  example  of  ifaeir  neighbvtira. 

Dablla. — The  Dublin  Coqiontion,  efter  long  mid 
teat*,  have  taken  over  tbe  eleotnc  lighting  jilant. 
It  Frid&y  afteruoon  the  Ktectrie  Ugbting  Committee 
met  in  the  irorki  to  formally  take  over  the  work  from 
Ueaera.  Hammond,  the  Aub-ooiitnLcUirt.     Mr.  •).  Kobinaoii, 

.0  chairman  of  the  Kleccric  Lighting  Committee,  wag 
pteaent,  and  wat  accompanied  l>y  Mr.  Spencer  flany, 
boroogh  engineer ;  Mr.  lieveridge,  u>wn  clerk,  and  several 
otbera.  Mr.  Itobert  llammund,  of  the  hrm  of  Hammond 
and  Co.,  handed  the  hey  over  to  Mr.  llsulam,  the  reprc- 
•entativeof  the  Klcclricul  HnginMrin^fComjiany  of  Ireland. 
With  an  appropriate  speech,  Mr.  llaslam  in  bis  turn  banded 
tlie  key  to  Mr.  Spetic«i'  Uarty,  C.E.,  upon  wbiob  the  works 
paaaed  into  the  poiieniop  of  the  Cor^joration.  The  light- 
ing thereafter  baa  beea  carried  on  by  the  Corporation, 
wbo  have  taken  over  tbe  suff  and  lewling  ofhoiali.  AJl 
the  gaa  lamp*  hare  been  turned  ofl  in  the  Btneets  where 
the  electric  lamp*  are  fixed.  Tbe  lighting  was  a  great 
success,  moat  of  the  principal  thoroughfaria  o(  the  Irish 
capital  being  now  fatly  aiul  brilliantly  lighted.  The  only 
private  building  lighted  by  the  Coi'por<ition  on  tbe  firat 
night  was  the  Hotel  Melropoloi  but  ii  considerable  number 
ar«  now  being  connected.  The  oiGciab  of  the  Hotel 
Matropote,  from  their  experience  of  tbe  last  three  weeks, 
■peak  highly  of  tbe  light.  Mr.  Mark  Buddie  will,  we 
und  ere  land,  iiiporiiitend  the  station  for  the  Corporation. 

rinnbary  CoUeso. — We  have  been  requested  to 
announce  that  tbe  available  placet  in  tbe  electrical  labora- 
tories of  tbe  Pinsbury  Technical  Oottef^e  are  already  filled 
for  Monday  and  Wednesday  evenings  of  the  present  winter 
aession.  Applicants  for  atteodanee  at  the  lecturet  only  can 
be  admitted  ;  but  there  are  still  some  vacancies  in  the  over- 
flow daai  in  the  laljoratorios  on  Tuesday  nights.  The 
evening  ordinaty  lectures  nl  the  Technical  College  will  be 
resumed  on  Oct.  3.  In  tbe  advanced  course  on  Moiidaya 
Prof.  Thom[)son  will  lecture  on  "Dynamos  and  Motors,"  tbe 
introductory  lecture  on  Oct.  3  being  on  "  Magnetic  Fields." 
The  Wednesday  lectures  will  bs^in  with  "  Magnetism  and 
Hsaauring  Inatrumenta."  On  Thursday,  October  6th,  Mr. 
Q.  U.  Boberteon,  F.C.S.,  vrill  commence  a  short  "special" 
ooum  of  lecture  on  accumulators,  dealing  mainly  with  tbe 
cbmical  qnestion*  to  which  ho  has  given  so  much  atten- 
tion. Another  of  the  Kiusbury  specials  is  a  set  of  four 
lectures  by  Prof.  I'eiry,  F.li.S.,  on  gas  and  oil  engines, 
which  commeoces  on  November  7tb,  and  i*  owitinued  on 
euooeasive  Thursdays.  After  Christmas,  Prof.  Sitvaaus 
TboiDiMOO  will  ^ive  another  short  course  on  oentnl 
•tatJODa.  Throughout  the  winter  Prof.  Perry  will  hold  a 
Friday  nigbt  class  on  the  a|tplications  of  higher  mathe- 
Biatics  in  engineering,  illustrated  by  examptea  from 
mechanical,  bydrauiic,  and  electrical  engineerinj;.  Mr. 
BouaieaB  will  eomBeiioe  in  January  tbe  oourse  of  practical 
inatraetion  in  the  electroplating  laboratory. 

BaltaM. — Tlic  milla,  already  large,  of  the  Cogry  Flax 
S|<iniiitig  Comi>any  have  recently  been  greatly  enlarged 
and  lighted  throuKhoui  by  electric  light.  The  InstaUatioa, 
whidi  waa  one  of  tbe  first  in  the  trade,  la  one  of  tbe  most 
successful  in  the  North  ol  freland.  and  the  greater  part  of 
the  work  baa  been  carried  out  by  the  medtanlcnl  staif  of 
the  mill,  llie  dymuMM  an  drivn  by  the  ofdiiiary 
p  and  tbert  la  auffldenl  span  water  power  to 


give  a  splendid  light  everywhere  free  of  cost,  except  (or 
lamp*  and  repairs.  Tbe  yard  ontr.inc«  has  a  I.MKVap.  mk 
lamp,  while  throughout  the  building  are  placed  incandesced 
lumps;  and  tbe  private  bouse  of  the  proptletor,  Mr. 
M'Moekin,  on  the  bank  of  the  river  near  by.  it 
also  lighted  from  the  same  installation.  The  oparalivaa 
boar  strong  tott4mony  to  tbe  healthiness  and  comfort  of  tbe 
light,  The  Hd/ait  TVfKw  LeU^,  commenting  reeently  oo  the 
ligbtini;  of  the  Oogry  Mills,  says:  *'It  is,  perhaps,  the 
finest  specimen  we  have  yet  witneaaed  of  electric  lightin]^ 
anil  wu  iindcinbaiid  has  so  imjtreased  all  nUlownera  uid 
managers  of  large  works  who  have  seen  it  thai  oxperi 
ments  of  a  similar  nature  are  pending,  Those  who  have 
tried  it  before  and  reliniiuiebed  the  idea  art,  wo  noiat' 
stand,  again  in  tbe  field,  especially  companies  whoM  Bkaaa- 
factories  occupy  suburban  situations.  Mr.  U'MmUb 
speaks  higjbly  of  iu  application  in  the  linen  trade,  anit 
oMCiU  in  the  most  unqualified  manner  that  its  introdnc- 
tion  in  all  Urge  concerns  of  the  kind  is  a  matter  of  only  a 
very  short  lime." 

Pare  PlatlDom.  —The  quantity  of  pUtinum  extTMUd 
in  Kuuia  during  1S91  waa  359  pouds,  a  jwwl  being  Sftlki 
ihia  makes  a  total  of  about  four  tons.  Platinam  is  ex 
tracted  by  private  companies,  which  are  obliged  to  pay  a 
royalty  of  eight  pouda  of  raw  platinum  containirig  80-09  par 
cent,  pure  metal.  As  the  poud  is  worth  5.000 
the  total  qtuniity  extracted  in  1891  amounted  to  a 
and  a  quarter  roubles.  These  figures  give  »ome  klea 
costliness  of  the  present  methods  of  extraction.  A  ataiple 
and  teas  costly  method  than  that  generally  employed 
baa  been  published  by  M.  Finkoiier,  using  the  matietmift 
cryaullieations  of  the  double  chlorides  of  phttinom  mmI 
sodium.  To  the  platinum  of  commerce  dissolved  in  bydiQ- 
chloric  acid  is  added  tbe  calculated  quauliiy  ol  chloride  of 
sodium  to  give,  after  concentration  and  cooling,  crystals  of 
double  chloride.  Tbe  water  U  pouied  ofT  and  tbe  eryal*ls 
washed  in  a  concentrated  solution  of  chloride  of  aodlun, 
and  redissolved  in  a  1  per  cent,  eolntion  of  earbonat«  of 
soda.  Cooled  attain,  the  solution  deposits  cryatala  of 
pure  do«ible  chloride,  which  is  dried  at  1  ^Odeg,  and  reduced 
in  a  current  of  hydrogen.  There  are  very  few 
abaolulely  pore  spedraeiu  of  platinum.  The  commenial 
metal  bas  many  impurilioa,  such  as  small  quantities  of 
iridium,  ruthenium,  rhodium,  palladium,  iron,  copper, 
silver,  etc.  When  it  is  rvmumbered  bow  greatly  small 
imparities  affect  the  properties  of  almost  every  metal,  tbe 
aim)>le  process  of  M.  Finkener  is  likely  to  Iadlital« 
reeearebee  on  inire  platinum. 

AaoomnlKtor  for  Traction.  — Mr.  Weyde-Clae- 
Eisner  describes  (says  tbe  Institute  of  Civil  llngine«t«* 
.Ibslrafts)  tbe  various  jiroperties  which  a  good  type  of  e«U 
ought  to  posaMS,  and  remarks  that  such  celle  are  aabjeoted 
to  very  rough  unge  in  traction  wotlc.  Tbey  sbould  bt 
able  to  discharge  very  large  currents,  and  shouU  be  ae 
light  as  {KMsible.  The  new  cells  differ  in  many  respesia 
from  those  meet  in  use  in  this  country.  Long  thin 
channels  of  celluloi<l  are  used  as  supporting  framee.  Tb* 
crow-section  of  the  channels  is  approximately  ono-thinl 
of  a  drcle.  Tbe  active  mueiial  consists  of  peroxide  of 
lead,  awl  it  Is  prase ed  into  solid  abort  cylindetv  aa  ban)  m 
tbe  carbon  for  are  lamps  ;  a*ofa  cylinder  baa  a  bole  aktog 
iu  axis,  and  they  are  alt  "  formed  "  before  being  pbeed  in 
position.  Tbey  are  than  eoaUd  with  a  special  conducting 
eeaunt,andtaidataahortdlaluieeafiart  inside  iwochaunal- 
shaped  strips  of  sheet  lead.  Meb  of  which  is  provided  wtt^ 
a  wide  lug  at  one  end.  Each  Mt  of  five  cylinders,  with 
the  load  conducting  stri(M,  an  then  placed  iHlde  a  |wr 
of  oalluloid  channels.  About  eight  of  theae  OBOiplatn 
s«U  are  than  mounted  vertieaUy,  and  biU  HKIlkir  ij 
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bands  of  celluloid.  Celluloid  tubes  also  pass  tbrough  holes 
at  each  end  of  the  celluloid  chantiela.  The  whole  is  held 
firmly  together  by  wooden  wedges.  All  the  lead  strips  are 
then  soldered  on  to  one  common  bar,  and  the  compounds 
form  either  the  poeitiTe  or  negative  plate  in  a  cell.  It  ia 
claimed  that  the  construction  is  solid,  and  that  only  the 
thin  lead  conductors  on  the  positive  plates  deteriorate,  and 
can  easily  be  renewed. 

TelepbonoB  In  India. — The  Indian  Telegraph  Depart- 
ment have  made  great  strides  in  tbe  past  year  in  the  estab- 
lishment of  telephone  exchanges  in  our  large  inland  towns, 
says  the  Indian  Engineer,  and  they  hope  still  further  to 
extend  the  benefits  of  telephony  very  soon.  The  public, 
80  far,  have  not  realised  what  improvements  have  lately 
been  made  in  telephones.  Tbe  older  instruments  were 
constantly  getting  out  of  order,  and  those  who  paid 
for  their  use  soon  grew  weary  of  constantly  calling 
upon  the  department  to  put  them  in  working  order. 
Now,  however,  there  are  scarcely  any  complaints 
where  exchanges  are  at  woik.  In  order  to  still  further 
popularise  the  use  of  the  telephone,  Mr.  Brooke,  Director- 
General  of  Tel^^phs,  has  recently  obtained  from  England 
a  large  number  of  instruments  of  the  British  Post  Office 
pattam.  These  are  simple  in  construction,  absolutely 
reliable,  and  reproduce  words  spoken  into  them  with  a 
distiDctneas  which  is  little  short  of  marvellous.  They 
are  u  much  in  advance  of  the  original  instruments 
used  in  India  as  the  Magazine  rifle  is  of  the  Snider. 
The  "Berliner"  telephone  made  in  Hanover,  is  also 
being  tried  experimentally.  This  ia  a  most  ingenious 
instrument,  the  words  being  heard  even  when  the  ear- 
piece is  held  some  inches  away.  Its  mechanism  is 
somewhat  delicate,  but  the  Berliner  must  have  a  great 
future  before  it.  In  India  the  telephone  should  be  largely 
employed,  not  merely  in  commercial  centres,  but  in  all 
towns  and  cantonments  for  linking  up  police  posts,  courts, 
treasuries,  public  offices,  and  the  like  with  each  other,  and, 
in  some  cases,  with  the  houses  of  civil  and  military  officials. 

Hottlnsrluun  Teohnloal  Schools. — The  new  tech- 
nical schools  added  to  the  Nottingham  University  College 
are  approaching  completion,  and  will  be  opened  in 
about  a  month.  The  master  and  warden  of  the  Drapers' 
Company  will  be  at  the  opening,  assisted,  amongst  others, 
by  Prof.  Perry,  who  will  give  an  address,  and  it  is  hoped 
for  the  presence  of  Sir  Albert  Kollit,  president  of  the 
Chamber  of  Commerce.  Classes  are  already  in  process  of 
organisation,  and  there  are  now  about  50  day  students 
and  about  1,000  evening  pupils  actively  pursuing  their 
■tudiea  in  tbe  various  departments,  while  in  that  devoted 
to  electrical  science  they  are  enabled  to  obtain  practical 
training  by  asaisting  in  the  wiring  and  erection  of  the 
installation  for  lighting  the  whole  of  the  new  buildings  by 
electricity.  Messrs.  Manlove  and  Alliott,  of  Bloomsgrove 
Works,  Nottingham,  have  erected  in  the  new  building  an 
experimental  engine  at  a  cost  of  upwards  of  £500.  Tbe 
engine  will  drive  the  machinery  in  the  workshops  in  ordi- 
nary working,  and  is  ulaptod  to  be  arranged  in  a  variety 
of  ways  for  experimental  purposes.  This  firm  has  gene- 
Tonaly  contributed  200  guineas  of  the  cost  of  this  fine 
machinery.  The  Technical  Education  Committee  have 
received  the  hearty  co-operation  of  various  engineering 
firms  in  the  country,  the  result  being  that  about  £4,000 
worth  of  machinery  is  being  put  in  at  a  cost  of  £2,400, 
Tbii  is  in  addition  to  the  fittings  in  the  old  temporary 
shope,  all  tbe  shop  tools  and  machinery  being  utilised  in 
tbe  new  shops.  The  senior  electrical  student;  are  actively 
engaged  under  Prof.  Bobinson  and  a  foreman  from  the 
Brush  Company  on  tbe  electric  installation,  and  a  high- 
speed engiiie,  with  the  requisite  dynamos,  are  being  pkced 


in  position.  These  were  supplied  by  the  Brush  Company, 
who  have  also  made  a  liberal  allowance  off  tbe  cost  for 
the  purpose  of  promoting  the  cause  of  technical  education, 
only  charging  £600  for  a  plant  which  is  estimated  to  be 
worth  £1,000,  It  is  intended  that  the  lighting  shall  be  in 
tbe  hands  of  the  students,  who,  under  the  direction  of  the 
professor  of  engineering  and  etas',  will  take  entire  charge  of 
the  plant,  and  keep  it  in  working  order.  In  the  lecture-room 
the  furniture  and  fittings  will  be  on  the  most  approved 
principles,  and  this  remark  especially  applies  to  the  black- 
boards, which  are  constructed  in  conformity  with  the  model 
of  those  at  Finsbury  Technical  College,  which  have  an 
ingenious  mechanical  arrangement  for  raising  and  lower- 
ing them  to  suit  the  convenience  of  the  lecturer.  These 
boards  weie  designed  by  the  late  Prof.  Thomson,  brother 
of  Lord  Kelvin.  The  entire  construction  of  the  building 
has  been  carried  out  under  the  superintendence  of  Prof. 
Bobinson,  who  has  given  great  care  and  thoi^ht  to  the 
arrangement  of  the  technical  details. 

Lamp  Vaoua. — ^M.  C.  Boccati  has  investigated  this 
question.  Ilis  method  is  to  take  a  petroleum  bath  kept 
at  a  temperature  of  68deg.  F.,  and  noting  the  current 
required  to  raise  the  temperature  of  the  filament  to 
122deg.  F.  For  this  purpose  an  arrangement  of  Wheat- 
stone  bridge  and  galvanometer  is  used,  which  is  described 
in  detail.  The  bath  is  first  heated  to  12Meg.  F.,  and 
the  resistance,  R,  of  the  filament  is  taken ;  this  must  be 
obtained  with  a  current  of  about  03  milliampere,  so 
as  not  lo  heat  the  bath.  The  bath  ia  then  cooled 
to  68deg.,  and  the  resistance  of  the  filament  remain- 
ing the  same,  the  current,  C,  is  noted.  This  value 
C  represents  the  current  which  is  required  to  heat  tbe 
filament  to  122deg,  F.,  while  the  surrounding  tempera- 
ture ia  68deg.  The  resistence,  r,  is  that  of  the  filament  at 
63deg.,  and  is  obtained  with  a  current  of  0-3  milliampere. 
Lamp  Ohms.  Ohms.  Milliamps.  Milliwatt. 
No.  T.  R.  C.  fixC.        **• 

1  182-9  178'0  6-64  7'85  186 

2  169'8  164-8         7-24  864         183 

3  1886  1835         7-14  952  176  5 

4  1617  1574  7-81  9-60  182-5 

5  159-4  155-6         900         12-60         ISO'O 

6  165-8  161-2         920         15-61  1730 

7  172-0  167-4  9-40  1480  168-5 
The  table  gives  the  results  of  experimente  made  upon  seven 
lamps  of  65-66  volts  and  16  c.p.  of  the  same  type  and  by 
the  same  makers.  It  appears,  therefore,  from  these  teste 
that  No.  1  lamp  is  very  much  the  best,  as  it  required  only 
7-85  milliwatts  to  heat  it  to  122deg.,  while  No.  7  required 
about  double.  The  difference  in  resistance  of  the  filamente 
is  not  9  per  cent.,  and  is  not  enough  to  account  for  the 
figures  RxC.  The  results  are  therefore  caused  by  differ- 
ences in  the  vacuums  of  the  lamps.  A  check  test  was 
made  by  a  difilerent  method.  In  order  to  obtain  equality 
of  temperature  inside  and  outside  the  lamp,  a  certain  time 
is  necessary,  and  the  better  the  vacuum  the  longer  the 
time  needed.  The  exact  time  ia  difficult  to  measure,  but 
for  a  series  of  lamps  figures  can  be  obtained  which  depend 
upon  the  time.  In  place  of  the  lamp,  a  resistance  equal 
to  its  resistance  at  I22deg.  ia  inserted,  a  current,  C,  is 
passed  through,  and  the  throw  of  the  galvanometer 
made  equal  to,  Bay,  two  hundred  scale  divisions.  The 
lamp  is  now  inserted,  and  the  throw  observed ;  this 
will  always  be  less  than  300,  and  will  vary  according  to 
the  periection  of  tbe  vacuum.  In  this  way  the  figures  in 
column  a  were  obtained ;  these  all  agree  with  the  other 
results,  except  that  for  lamp  No.  3,  and  the  discrepancy  in 
this  case  is  due  to  the  fact  that  the  filament  was  much  out 
of  the  centre,  and  near  to  the  glass  globe  at  one  point. — 
Absirads  I.C.E. 
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ELECTRIC  LIGHT  AND  POWER. 

BV  ABtHTB  r.  OUy,  AWMO.MUI.  INliT.  KLKCTRICAI.  KKUIXREBS. 

(All  rij^Ab  rfsenmd}. 

IL— MOTIVE  l-OWKB. 

(CimHnufd  frwt  fa^r  St'S.) 

CoAi.  jiB  Frw. 

It  U  tbo  sun  that,  through  its  rnjr*  of  buat  ciittig)',  Cmim-h 
troea,  ptanta,  and  otlier  veij^table  &n*l  or^nic  matter  to 
q>riiig  out  of  tli«  earth,  gn^,  flourish  (or  their  allotted  time, 
ftfl«rwards  to  gradual)}-  decay  and  div  ott;  decomposition 
'th«n  MtA  in,  And  tbu  iualt«r  ninkj>  into  th<:  earth  vrlwncu 
It  wiMi.  Tho  tincviuiitiiic  Bction  of  lli«  hud's  enCTg)-  bring 
forth  a  frmb  »uik|i1y  of  living  VRg<>tAb)c  matter  to  tnku  tho 
ploco  of  the  doiad ;  this  in  its  tnm  decays  and  dies  aftc^r 
its  see«oD,  and  so  layer  after  layer  gets  baried  d«e|)  id  tho 
vttth,  t*eh  laj«r  [lasuog  throu^  successive  chemical  changes, 
due  partly  to  the  internal  hc&I  of  the  earth,  etc  In  thin 
way  coal  in  formed.  Tlic  oxlultuf;  eoalflelda  have  been 
formed  from  d«comiiotied  jilant^  and  hi.'rUtciMUH  nuittec  that 
'ilouruJi«(!  w  grttiii  primeval  fon^atx  in  n^  to  rvmote  that  tli<' 
'I^we  of  time  may  be  counted  ha  millions  of  years  at  thix 
'«uly  period  of  the  e«nh*8  division  into  land  and  water. 
We  have  every  reason  to  imagine  the  soil  entirely  covered 
vith  a  dense  and  luxorlaot  growtti  of  terna,  ivod\  gra^  etc. 
of  a  gigantic  sise,  the  «o!l  baing  |>artly  nubmergtd  in  water, 
thus  forming  huge  AwaiujiN.  Thin  vxtraordiii&ry  carboiii- 
feroua  agu  ii>  attrit>ute<l  to  ihv  humidity  u(  the  nutl  and  tli« 
warm  or  |)onibl«  trO]>ical  climate  that  wax  likely  Iv  exist  at 
that  time  id  )i]nOQ«  which  are  now  tcmin'ralc  or  frigitl,  N" 
fauiiian  l>«ing  or  animal  couM  have  lived  in  this  Tcgctablo 
world  ill  tha  mi<l8t  of  vajioiin^  evolved  tiy  the  <l<>coin|)os)ng 
matter.  The  only  animal  obj«(.'ts  that  inhabited  Ihe  earth 
being,  as  far  as  we  can  tell,  curious  furmn  of  reptile,  fiab, 
and  auoh  like  imperfect  orgaiiEsais. 

It  is  ouiy  to  wee  bow  the  heat  eiter^i^  of  the  mm  is 
tnnafarred  into  oml,  in  tlia  form  of  latont  or  atored  beat, 
which  age*  oftar  baoomM  liberated  upon  tho  coal  being 
burnt.  'I'his  )in>videa  one  of  the  most  boauliful  examples 
tliere  U  of  the  consen'alion  of  energy.  Uving  plauts  and 
vegetable  matter  derive  their  food  from  the  atmosphere, 
absorbing  tJie  carbonic  acid  gas,  or  carbon  dioxide  (CO^), 
that  is  present.  The  sun  exjicnds  |iart  of  ite  heot  rays  in 
decom{iosing  this  gaH--tliat  is,  it*  warmth  acting  on  the 
delicate  lenJ  cellx,  has  the  effect  of  splitting  tip  the  cnrlnn 
dioilda  into  itH  comixmcnt  i>art« — namdy,  carbon  nnd 
•xygon— ao  that  erary  mulcriilo  of  COf  is  split  up  inU> 
on*  atom  of  carbon  and  two  atoms  of  oxygen.  Now,  to 
tatr  away  the  oxyg«D  atoms  from  the  carbon  atom,  or,  in 
chemical  parlance,  to  overoome  their  chemical  aiUuity,  re 
quim  a  great  amount  of  encTgy,  and  since  energy  is  a 
torn  of  beat,  heoca  a  great  deal  of  beat  muM  be  expended 
by  the  si^  to  do  this.  The  oxygon  alonit  being  set  free, 
toa  carlxin  atoms  maain  l)ohind  to  form  Ihe  atrucluro  of 
the  plant ;  this  is  why  all  woody  maltar.  etc,  consuM  gc«atly 
of  carlion.  Tlia  Kmt  opportunity  that  occun^  tJi«  carlran 
atoms  join  on  to  oxygon  atona,  so  as  to  regain  their  con- 
ditioo  as  00,.  VVbeo  oxygen  and  carbon  comlHne  they 
always  evotre  gr«at  heat,  so  when  cool  or  any  other  car- 
boniferous matter  is  burnt  in  tbu  almonpbcre,  the  carbon 
seixee  bold  of  the  oxygen  in  the  alniosnbercs  *■>*'  theee 
ooBiblning  give  otit  such  h<«t  tliat  tlie  carbon  atom 
is  maile  biondeaoent,  or  white  hot ;  this  action  being  ooo- 
liouoiif,  |>roduo«  what  we  call  flame.  The  flame  of  a  candle 
is  a  hollow  cone,  tbo  eon*  bwng  formed  by  a  thin  film  or 
envelope  of  Rowing  carbon,  WKen  the  air  supply  becomes 
Kant,  the  camlle  grows  dim,  aimp^  because  there  is  not  auA- 
cieol  oxyaeo  preitent  to  combine  with  the  eaibon,  coose- 
cjiientJy  the  Wtor  only  got  partially  roosumed,  and  Miioke 
Is  given  olT  imtMd  of  a  glow  vapour.  Krom  this  it  aw 
ha  nodersiiwd  that  tho  heat  given  out  by  burning  coal  it 
exactly  eijuivalent  in  amount  to  tlte  heat  uiat  was  expended 
in  prodaciDg  ibe  coal,  fleturning,  liowever,  lo  the  formation 
of  coal,  tlie  first  reaolt  of  the  denxu position  of  tlte  vegetable 
mailer  is  a  produce  called  jH-at,  a  dark  brown  auliil  soil ;  the 
richer  kinds  being  almost  bUdc.  Tliis  i^Mj  soil  is  found 
eiteoMnly  in  InUad,  In  Ihe  swamps,  manuwt,  and  bog» 


with  which  that  countrj-  abounds.  The  depth  of  tka  soil 
vanea  from  a  couple  of  feet  to  30ft.  ;  the  top  lajera  are 
usually  of  u  liKlit  reddish-brown  colour,  deeper  down  the 
hue  ohaogca  to  a  dark  brown,  and  still  dw[wr  it  is  almoot 
bUfk.  Ak  tbe  depth  increases,  the  soil,  in  addition,  gets 
heavier  and  more  solid,  bo  that  the  suriua  \>mt  b  U^t  and 
fibrous,  and  the  black  peat  heavy  and  compact.  It  is  oaad 
by  the  peasantry  for  fuel,  after  bwng  first  well  driod.  VOun 
thoroughly  compreased  and  driod.  it  gives  an  ovaiiomUTe 
power  when  burnt  e^jual  lo  one-half  that  giveo  by  ordinary 
ooal,  cum|iaring  ci|ual  weights.  It  ts  a  great  deal  osed  •• 
boiler  fuel  in  district4  where  it  is  obtained  in  quantity.  Tbm 
second  sta^e  producefi  ''bituminous  or  common  coa]''i  thw 
a(Mr  a  while  becomes  harder  and  harder  until  the  third 
stage  is  rtoched,  when  "anthracite  coal"  is  produced.  Any 
further  lapiw  of  lime  turns  Ibis  kind  of  coal,  which  is  the 
lic»t,  into  (oiuill«ed  cool,  which  is  so  hard  that  it  is  almoel 
ini|>owiible  to  got  it  to  bum.  AH  organic  mattoi  coatalas 
carbon  and  hydro||tci,  and  nearly  all  oiyt'«"  '"  "dditioB, 
and  all  vegetable  matter  consist*  of  carbon,  hydrogen,  and 
oxygen  in  various  projionions,  and  having  various  chemical 
eoiribioatiotia  according  to  tlie  nature  and  stracture  of  the 
jilnnt,  a  few  impurities,  sueli  as  minerals  being  oaoaUy 
pruscnt,  Herbaceous  matter  contains  more  than  50  per  ea&t. 
of  carbon,  about  ■'>  jh-t  cent,  of  hydrogca.  aod  more  than  40 
pi^r  cent,  of  oxygen.  A*  it  uiidergoe«  ehanges  aod  dooosH 
jionition,  the  oxygen  doc^eal•e^  whilst  tlie  carbon  incioaiH, 
and  the  more  it  progresses  toward*  being  formed  into  coal,  le 
the  oxygen  decreases  and  the  carbon  incrcosefl,  the  hydragea 
remaining  fairly  constant,  except  when  bituminous  rasJ 
changes  into  anthracite,  and  then  it  decieasee. 

The  following  table  ^ivos  a  rough  idea  of  the  compodtiaB 
of  the  coaMoruiing  matter  in  (our  Stages  : 


Kleiiienl. 


Carben  - 
lljdrogcn 
OiyKcn  ... 


Wood. 


BS 

5 
43 


Post. 


00 

5 

30 


BituminouH. 


74 

(V 

SO 


ADthraelM. 


8S 

4 
S 


so  that  tho  best  coal  is  coupoied  of  nearly  all  carbon. 

lib.  of  hydrogen  completely  burnt,  evolves  63,033  heat  nnita. 
lib.  of  carbon  „  U,&00        m  M 

One  heat  unit  (British}  h  the  amount  of  heat  required  le 
raise  lib.  of  water  from  GOdeg.  F.  to  GMeg.  F.  -  Idog.  P., 
and  in  mcdianical  oaergy  it  is  eciuivalent  to  772'5  fool- 
jiounds.  UK  of  coal  gives  out  aWnt  the  tame  beat  energy 
as  lib.  of  carbon,  banco  lib.  of  coal  when  bnrat  will  )irudtws 
7;2-5x  14,500-11,301,050  foot-pounds  of  energy. 

Let  lib.  of  good  anthracite  coal,  wheo  borat  tfaorooghly. 

give  out  heat  energy  equal  to,  aay,  11,000,000  foot-pouada— 

ibat  U  lo  say,  an  amount  of  energy  aaOktent  to  raise  « 

weight  of    11.000,0001b     a  vertical  dtslanos  ol  1ft.      Oao 

liorso-|iowirr  ngnifics  33jOOO  foot.|>ound.i  of  work  done  in  tbe 

space  of  ono  niinuto  oi  time.     If  the  coal  be  burnt  in  tbe 

11  000000 
space  of  one  hour,  tliis  ^vea    _: — -* —     toot-poiukis    per 

60  M 

minute,  aod  dividing  this  by  33,000,  will  give  iL2^^-    I 

30'^  h,p„  so  that  burning  coal  at  the  rata  of  lib.  u«r  koitr   * 
gives    out    heat     eitcrgy    oqnivalcnt     to    above     30    li.|i., 
this  being  tlw  total  or  theoretical  energy  pvoa  out.     A    ■ 
great  amocmt  of  this  energy  is  wasted,  and,  roogbly.  only   | 
So  Mr  cent,  or  ono-balf  of  it,  con  be  said  to  be  atitised.  Tlui 
ottful  half  is  employed  to  eva{>oratc  the  water  in  a  boiler, 
and  the  number  of  gxiunds  of  water  that  are  convened  ialo 
Steam  determinee  what  is  called  tbo  "  eraporative  power"  of 
the  coal,  tbo  il««m  being  at  an  atmosnbanc  preamra  awl  at 
a  temi  eraturo  of  lOOdsg,  C.  Uthe  whole  of  the  heat  aunyof 
1  lb.  of  c<oaI  were  turned  to  aooouut,  it  woold  evaporate  aEool 
lolK  of  water ;  but  doce  50  per  cent,  of  this  la  loet,  thanfora 
only  7'51b.  of  water  oaa  be  toruod  iatosleaoi,  ao  that  the 
efficiency  of  a  t>oiler  may  be  pat  down  at  50  |)er  cant  — 

The  heat  given  out  by  burning  fuel  is  called  the  "total  or   ■ 
theoretical  beat  of  oonilnutioo. '  aod  that  portioo  whk^  b 
uliliscil  is  called  the  "available  or  practical  bml,  of  oou- 
biution."    Itie  amount  of  boot  evolved  by  oual  depends  a 
IP<eat  deal  on  its  cjoali^  and  '•*■— tW  eompoaillon.    Chrboo 
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»nd  h]^rog«n  are  tbe  valuabl*  eleni«nu  in  fae),  and  tlui 
porcentagti  or  theee  vhty  couaiiJurtiM)'.  It  ntM  Kotrcely  Ix^ 
mid  that  tbe  diotoe  of  coal  (or  a  boiler  in  moKt  iiiijiortAiit 
and  weighty,  nru)  bnoomoa  more  *o  tut  tho  nzc  and  number  of 
boilvn  iocroM.  Tbo  eo&l  bill  m  alwRya  the  bfariest  item  in 
ttie  wotrking  «xpen«M  of  a  central  elation,  so  it  tx  natumi 
that  evwy  bayw  ibould  try  to  obtain  tbe  coal  Ibat  vriil  give 
a  niaiimum  amount  of  beat  for  a  miDiiiioni  i.-ohI,  talcing  carr 
tbat  tbe  ooa]  cboaen  is  of  a  natutn  to  Kiiit  thn  particular  type 
of  Ixiikr  #ui|i)oy«L 

Tie  following  tAbIc  gives  reliable  and  mo«t  careful 
aaalj-M*  ot  tbe  cbicf  kinds  of  coal  in  Great  Britain 
(compiled  by  Prof.  W.  Fost«r). 

PEtOKSTAOB  av  CoNPOalTIOX. 


DcawrlplJon  of 
(not. 


WeUb  aBtti*eit«. 
DuthaiQ  comL 

adu^ 

Voriuhim coal  ... 
Enitll«h  eannfl 

ooal   

ScoCeh  etuinal  eokl 


HfdrogOD. 


3'5 

5-3 
4» 

SO! 


Carbon. 


8917 

Ml 

81-40 
:S43 


UolMur*. 


ITS 

1-U 
S2 


A*b. 


e-12 

IS 


Hea4  units 

iier  lb.  uf 

fu«L 


15,017 

I4,ir;& 

U.571 
13.  TM 


Small  <iua»tities  of  nitrogen,  lutphur,  and  oxyguti  arc  alxo 
|>reaeul. 

f  Ta  he  Mntinufl  J 


ON  THE   MANUFACTURE  OF  INCANDESCENT 

ELECTRIC  LAMPS. 

BV   tUKLiKlUCK    GKAIIAU  AN'SKLL,  r.OJi. 

(AU  rigkU  ntfrtfd). 

(ContimKH  /ram  pagf  S12.) 

To  flaab  in  benzene,  then,  an  air-tif;bt  vessel  must  be 
{iruvided  In  place  of  H,  somewhat  like  an  ordiiiarv  air- 
tiuin|>  rMeiver,  tb«  electric  wires  tmut  jkus  tbruuKn  tbe 
ooM-platM,  and  a  tube  miut  be  providtHt  for  oxbuuiting  the 
air  and  for  totting  in  the  benzene  vu[>our.  All  inecbiiiiioil 
amngemonta  should  be  aroidod  as  far  as  iiossible,  mcrctiry 
pumps  being  much  bettor,  and,  generally  dpoalttiig,  the 
1>ett«r  the  vacuum  the  better  tbe  result  of  tbe  flsshing. 


When  the  air  ia  all  out,  the  benzene  vapour  may  be  let  in 
by  lowering  the  mercury  in  a  Utubc  [ilaced  between  tbe 
air-pump  receiver  and  the  vessel  containing  tbe  bonxene,  as 
shown  in  Fig.  5,  where  B  contains  the  benxcne,  H  ia  the 
receiver  with  the  tibmont  inside,  (>  the  electric  wires,  A 
the  U-tube,  with  a  piece  of  indiarubbor  tube,  C,  joineJ  on 
at  B,  and  D  la  a  funnel.  F  leads  to  tho  air  pump.  To 
starts  E  must  be  nearly  full  of  benzene,  and  D  low  down, 
then  pumping  ttarted,  and  when  the  vacuum  is  good  tho 
filament  fnuhcd.  When  the  flaabiog  is  done,  D  must  liret 
be  raised,  so  that  mercury  in  well  up  the  U-tube,  A,  and 
then,  the  air  being  let  in  slowly,  the  mercury  will  rise 
about  30in.  in  tho  tube  leading  to  E.  Tli«  next  fibment 
can  now  be  mounted  ready  (or  dashing,  H  exhausted,  and 
than  D  lowered  for  a  minute  or  ao,  when  H  will  soon  fill 
with  benzene  ;  I)  can  then  be  raised,  llio  filament  flushed, 
and  tbe  air  let  in  very  gently  so  as  not  to  cause  tho  mercury 
to  rush  over  into  R.  It  will  now  be  seen  that  the  U-lube, 
etc.,  acta  as  a  virtual  tap- 


I 


There  are  aeveral  other  hydrocarbons  which  might  be 
used  for  llmthing,  such  as  chloroform,  tolitol,  cynfol,  etc,, 
hilt  bensene  gives  tho  best  results,  A  certain  amount  of 
practice  will  bo  found  necessary  before  tbla  rather  delicate 
operation  of^Hashiris  can  be  thoroughly  well  performed,  and 
it  is  always  advisable  to  keep  the  connecting  joints  between 
the  platinum  leading-iu  wires  and  the  caroon  filament  as 
small  as  jioasible,  otherwise  they  will  not  gel  hot  enough 
to  (Ie|JOBit  curboii  from  the  vai)Our  of  bensene  or  any  other 
hyiirocarlion. 

We  may  now  fairly  aupposo  that  our  filament  is  com- 
plete, and  can  bo  given  to  the  glassblower  with  instructions 
to  join  the  glaas  upon  which  it  is  mounted  as  neatly  as 
[MSdible  into  the  globe  of  the  lamp,  This  operation  will 
present  no  difficulty  to  a  good  glassblower.  A  small  tube,  ■ 
A  B,  Fig.  2,  will  he  required  at  the  pointed  end  of  the  ^ 
globe,  to  enable  the  lamp  to  be  attached  to  the  air  pum|>. 
Xo  indiarubber  or  mechanical  joint  will  do  for  this  pur- 
pose. The  lamp  tube  must  be  blown  on  to  the  tuM  of 
tlifl  air  pomp,  as  shown  in  Fig.  6,  which  is  a  section  of 
Sixrangel a  air  pump— the  beet  for  our  purpose.  To  put 
this  pump  in  action,  mercury  is  poured  gently  into  the 
funnel.  A,  when  by  force  of  gravitation  it  flows  up  the 
other  side  of  tbe  IJ-ttibe  to  tbe  horiiont^l  tube,  B,  which 
ii  melted  into  a  larger  tube,  0,  In  communication  with  a 
drying  voacel,  D,  ami  the  branchei,  E,  on  to  which  the 
lamps,  F,  are  fused.  The  horizontal  tube.  B,  is  close<l  at 
the  end,  but  baa  some  small  openings  in  its  under  side 
exactly  over  tbe  tubes  0,  of  which  there  may  be  any 
number — not  lees  than,  saj,  six.  The  mercury  abouM  be  so 
fed  into  the  funnel,  A,  that  it  shall  fall  through  the  open- 
ings in  B  in  small  globules  down  the  tubes  0,  which  must 


I 
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not  be  less  than  36in.  long,  or  of  larger  bore,  then  the 
globules  of  mercury  will  fall  down  tbe  tubes  O,  and  in  _ 
doing  so  will  Uke  with  them  the  air  from  the  large  lube,  0,  J 
that  from  ibe  tube  K,  and  also  from  the  lamiis,  ( ,  etc.   The  " 
bottom  of  each  tube  0  must  dip  well  below  the  surface  of 
tbe  mercury  in  the  little  trough,  H,  which  muni  be  provided 
with  an  ot-erlluw  pipe,  a*  shown  at  J,  and  must  also  allow 
tbe  air  to  escape  freely  at  il  comes  down  the  lubes  O. 
The  mercury  must  be  caught  at  J,  and  so  can  bo  used  over 
and  over  again.     At  first  the  mercury  should  1h)  jmured 
very  slowly  into  A,   bccauae   tbe   large  (|unntity  of   aic 
between    the  drofw  of  mercury  as  they  fall  into  the  tubes 
(i   causes  them   to  descend  slowly,  and  tbe  operator  will 
toon   observe  that    at    starting  Lhe  pump  works  almost 
without  noise,  but  as  the  vacuum  begins  to  form  a  solid 
column  of  mercury  begins  to  rise  in  G,  and  the  globules 
falling  on  this  will  strike  harder  and  harder.    This  sound, 
togetbor  with  the  height  of  the  columns  of  mercury  in 
tubes  G  will  afford  ati  indication  of  bow  tbe  exhaustion 
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proceeding.    Wben  Um  coIhidiu  ceiw  to  iiM  the  punip 
■boult)  I>o  itoppod  [or  a  few  minute*,  Biui  the  beif;ht  ol  the 
GOltimnc  oiefull)'  notod  in  ordur  to  ukKcertain  Dial  there  i* 
no  luk  anywhere.     The  height  of  Ihune  calniuti*  miial 
always  be  at  least  u  high  as  the  barometer  at  the  lime  ol 
the  exhanation,  but,  t^enerally  epeakin;;,  it  will  1ie  higher 
than  the  barometer,  because  these  pumps  are  excoedinKly 
sffldenL     When  no  alteration  tn  the  sound  oi  the  falling 
drop*  of  mercury  has  boon  observed  for  some  considerable 
lime,  A  small  current  of  oloctricity,  just  enotif^h  to  make  the 
filamtnt  rod,  should  be  turned  on,  and  generally  ihli  will 
«tOp  the  sound  of  thefalliiij^droj^s  tor  a  few  minutes,    When 
the  sound  haa  returned,  a  little  more  current  may  be  turno'l 
on,  and  so  on  until  a  further  addition  of  current  mnkc*  no  dif- 
ference to  the  M)und.  In  ihin  way,  the  lamp  should  bo  raisod 
somewhat  abovf' ita  normal  brightniUH  and  the  pump  kept 
(Toing  all  the  time  for  about  20  or  30  minutes.    The  vacuum 
Bliould  then  bo  sulGciently  perfect,  and  the  lamp  may  be 
disconnflctod  by  means  of  a  hand  blow-pipo  from  the  num|>, 
but  the  filament  sbotdd  be  kept  fully  incandescent  tiuring 
this  little  operation  by  the  electricity.     The  current  may 
then  be  turned  off  and  the  lamp  will  be  complete.     In 
taking  a  Lnmp  from  llie  pump,  the  A|ierator  must  bo  very 
careful  to  heat  the  small  connecting  tube  only  just  enough 
to  enable  him  to  draw  away  the  lamp,  as  if  the  glass  is 
made  too  soft  the  pressure  of  the  atmosphere  will  be  certain 
to  force  a  hole  through  the  glass,  and  then  the  lanifi  will 
be  destroyed  and  the  Taeuum  in  the  pump  lost,  but  if  the 
tube  is  only  just  softened  by  the  blow-pipo  tiame  all  round, 
tli«n  tfa«rfl  is  no  fear  of  this  calamity  with  its  lamonMblo 
waste  ot  time.     The  author  has  generally  obBorrcd  that 
these  pnmpe,  altboagb  iU  made  alike,  vary  a  good  deal  in 
the  length  of  time  they  take  to  get  a  good  vacuum,  and  be 
wonld  draw  attention,  in  [xMsing,  to  the  interesting,  though 
u)iim])0Tt4uit,  (act  that   the  drop)  of   mercury  in  falling 
through  the  tubes  Q  giro  rather  pretty  blue  streamers  of 
frictional  olectrkily  wbon  the  racuum  roacboa  and  remains 
at  a  certain  stage,  but  they  disappear  u  the  vacuum  bocomea 
really  good.     Of  coarse,  they  csn  only  be  seen  in  the  dark. 
Tboae  who  use  these  ingenious  air  pumps  will  also  observe,  to 
theirsorrow,  that  the  falling  dro)is  in  the  tubesG  have  a  most 
nnpleasant  way  of  broakinR  the  tub*).     The  only  remedy 
is  to  seal  the  tube  above  the  break,  and  then  to  replac«  it  by 
a  new  one  on  the  first  oonvenient  opportunity.     In  order 
to  eecaps  the  poiaonoaa  vafioiu-  given  off  by  the  mercury, 
care  should  bo  taken  in  deeigning  the  pumps,  etc.,  that  as 
far  at  tiostible  all  the  mercury  Rhutild  bo  kept  in  tubes  ami 
corerorl  receptacles,  the  air  escaping  from  the  little  trough, 
H,  being  leu  through  a  pipe  into  the  outer  air  away  from 
the  opentting-room,  which  must  be  kepi  well  ventilated. 
Too  much    attention    cannot  be  jiaid   to  this   imjKtrtant 
matter,  ae  it  is  a  real  danger,  the  author  having  known 
senralNrioot  cotea  of  mercury  poisoning  tbixtughile  neglect. 
Kefetring   to   Fig.  6,   which   is   arranged  aa  simply  as 
pOMiblo  to  show  the  principle  of  the  pum)i,  it  nuiild  be 
a  l^ood  plan  to  dtspeoM  with  the  funnel.  A,  to  put  a  some- 
wittt  eapaeUraa  oorered  vessel  under  J,  anil  then  to  connect 
tbeoi  by  means  of  an  iron  plungor  force  pump.     In  the 
Inbe  J  and  all  nirailar  places  gmt  care  should  betaken  that 
the  BMrcury  does  not  fall,  butninsdownan  incline.    If  this 
precMition  is  neglected,  the  mercury  will  in  the  course  of  a 
short  time  broak  iteelf  upintoon  immense  number  of  small 
globules,  which  adhere  closely  together  in   a  soft  pasty 
mtM,  and  will  be  sure  to  block  iip  any  poasage  they  may 
bo  in.     Iron  ia  Uie  only  metal  sinlshlo  (or  use  in  contact 
with  the  mereiiry,  as  any  other  would  bo  attucked  and 
dissolved  by  it,  ant)  dirty  or  imjiure  mercury  wonld  give 
trouble  in  the  jiump  and  olsowhoru. 


^^  It  was  suggested  at  one  of  our  committee  meeting*  that 
^H  I  shouhl  |)reiwre  a  i>a[ior  (or  thit  convention  oti  carbon 
^V  tostlog^  but  toe  time  was  t^xi  short  to  carry  out  a  series  of 
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exjierimeote  as  at  first  sjiokon  ol,  so,    inetawl,  I  ha* 
juepared  a  short  deter iptt on  of  the  prooeae  o(  manu 
of  carbon  points  as  conducted  at   the   facbory  in 
1)01  ougb. 

Twonty-fivc  per  cent,  of  gas  coke  mixed  wUh  7S 
eont.  of  petroleum  coke  is  said  to  make  a  gdod  cartMii 
low-tension  work.     Another  variety  of  this   material 
obtained  from  the  oil  regions, commonly  known  as . 
ooko.    This  is  a  by-product  of  the  oil  stills,  aud  is  the  i 
kind   used   to  any  great  extent  in   tho  manufactun 
carbon  {>ointrf  for  the  electrical  industry.     It  is  of  itiu 
importance  th«t  the  coke,  and,  in  fact,  all  tho  inmdli 
used,  bo  absolutely  free  from  impurities.     The  outer  i 
sliiueiit  of  oui  carbon  is  pitch.   This  is  mode  from  eoel 
which  is  aby-|>i'oduct  of  tho  gas  retorts.     It  nuiy 
obtained  from  blast  furnaces,  but  this  kind  U  nore 
conlaminuteil  with  iron,  and  therefore  b  unfit  (or  tliia 
of  work.     Pitch  for  this  {latLicular  purpose  is  dEfGeuh 
obuin,  osthe  makers  do  not  care  to  expose  tb»r  still 
the  high  temnoratnre  nocetsiu-y  to  drive  out  all  the 
reduce  it  to  the  proper  specific  gravity,  and,  as  the 
the  factory  say,  "  il  is  more  or  loss  wet." 

The  first  step  in  the  procees  of  manufacture  la  that 
uruahiiig  the  coke.  This  is  ooDomptished  by  meoDa  d 
machine  somewhat  in  appearance  like  a  mammoth 
mill.  The  coke  comeii  from  this  cnuhed  to  about 
stie  of  coarse  gravel ;  il  is  then  automatically  elevated  te 
Urge  bin  in  the  upper  part  of  the  factory,  and  (r 
it  is  conveyed  to  a  large  iron  hopper  situated 
over  the  calcining  retorts.  Into  these  the  granu 
in  conducted  by  means  of  spouts  with  gates 
control  the  ttow  of  material  into  the  several  af< 
lioned  retorta.  They  are  then  sealed  up,  thereby 
venting  combuslioD,  with  the  exception  of  a  few  v< 
to  allow  of  the  oecapo  of  gas  arising  from  the  faeetiug 
the  coke  to  a  stato  of  incandescence,  which  point  a 
reached  in  from  24  to  48  hours  after  Bring.  After  the, 
if  the  eoke  ia  not  pure  it  will  be  found  to  have 
neoessitaling  in  some  c&ms  the  use  of  bars  to  break 
BufBciently  to  allow  ol  its  being  drawn  from  the 
If  pure  it  will  a])pear  crtsu  and  dry  and  to  have  suflit 
lou  in  weight  of  about  30  per  cent.  After  the 
have  been  drawn  sufficiently  long  to  allow  the 
their  contents  are  elovatod  to  the  milling  de|HHliiii 
run  through  a  sot  of  French  burr  stooea  entased  ia 
very  similar  to  tho  grist  mill  chop  stones  ;  then 
a  silk  bolter,  separating  the  coarse  from  the  fi 
former  rcturuiug  to  the  milling -machine,  the  latter 
conveyed  to  bins  with  suitably  ansnsed  apouta 
scales,  from  which  it  may  be  dt^wn  and  weighed  as  (» 
cjuirei  by  the  mixing  deiurtment.  We  will  leave  tbe  eolu 
here  (or  the  present  ami  return  to  the  other  ingredisnt— 
namely,  the  mtch.  This  is  dense,  hard,  solid,  very  brink 
and  dry,  ana  in  aj>|>carAnce  somewhat  resembling  gotta- 
|)er«ha.  This  material,  when  it  reaches  the  factofy,  ii 
encased  in  casks  holding  about  6001b.  each.  It  is  um 
broken  up  by  the  men  into  a  convenient  site  for  *i»YH1ii^ 
and  Buhjecled  to  a  granulating  process  similar  to  that  el 
the  coke;  finally,  we  find  it  at  a  spout  cloee  beside  the  oos 
from  which  the  coke  can  lie  ilrawn. 

We  have  now  (ulluwal  the  two  principal  ingredisali 
through  the  various  processes  which  were  neees»ry  is 
iireiiare  them  (or  the  mixing-room.  The  other  ingredients, 
)(  any,  wo  shall  not  be  aole  to  elaborate  u)>oii  until  wi 
bare  resched  a  mom  couRdential  relationship  with  th* 
carbon  makers.  However,  U[>on  the  manipulation  of  i:ha 
materials  at  this  stage  I  am  told  the  suooess  of  the  future 
carbon  greatly  dc|>orif]s :  in  fact,  the  great  secret  lies  le 
the  mixing.  We  csn  better  understaixl  the  skill  and  can 
required  to  j>roperly  amalgamate  the  mixture  when  *e 
learn  that  each  guirticle  or  grain  o(  ooko  must  have  Its 
i;ulividual  c<j>atiug  of  pitch,  aixl  it  may  be  iDtereitiiig  to 
Isara  that  this  coke  ii  ground  to  fine  tJiat  a  onM  laani- 
(led  a  thoussnd  times  would  only  appear  t£e  liwa  a 
shoL  To  obuin  those  result*,  the  materials  ore  coiefuUy 
[)ro|)ortioned  by  woight  and  placed  in  a  Ealxing  banal 
This  »  a  routing  oast-iron  cylinder  within  whtoC,  in  the 
Bsnte  direction,  revolves  an  independent  shaft  iwioe  as 
OS  the  cylinder,  to  whkb  axe  attached  arms  so 
tlut  every  |urt  of  the  barrel  is  covered  or  swept 
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rcvotuliDn.  Thia  is  attaehAd  to  a  fiinia«e  fn  Bncb  a  way 
thai  the  tlues  foUow  the  whole  cfreumtereiico  of  thU  barrel, 
niikititaining  a  imifonn  tcm|>erstiiro  o(  about  SOOdog.  P., 
wliif^li  U  DOCMMiy  10  bring  the  pitch  to  a  »tiito  snlSctently 
liljutic  (or  aRml (carnation.  Thirty  minuteB  is  th«  time 
rvinirwt  (or  cocb  bat«h,  which  would  make  about  I.OOO 
carbons.  FVom  this  tnachiDe  it  ia  taken  to  the  cooling- 
room  and  tpr«ad  out  for  10  or  12  bourK  to  cool.  Here  the 
mixture  solidiliea  to  such  an  extent  that  ft  beconiM  neccn- 
aary  lo  pulverise  it  again  to  [lerfect  it  (or  the  mould*.  This 
end  if  attained  by  means  of  a  mill,  the  jnilvcrisini;  feature 
of  which  is  two  disc*  SOiii,  in  diameter,  with  comigatod 
(aoe  pUt«*  rovolrfng  in  opposite  directions  at  the  rate  of 
1,^00  revolutions  per  rainnle  (abmit  one  one-bundredtb 
of  an  inch  apart).  From  this  it  ia  once  more  paaaed  through 
a  boUine  machine,  and  then,  6nding  itA  way  down  gravity 
tubes  to  a  bin  on  the  floor  below  (which  is  the  moulding- 
room),  it  ia  carefully  weighed  out  by  the  workmen  on 
peculiitr  little  scales  with  dock-like  diaU.  in  iiunntitjea 
juat  •uflicient  to  fill  each  mould  as  it  comes  hot  from  the 
oven. 

The  mould  having  boon  proTiously  lubricated  with  some 
heavy  oils,  and  now  ready  for  its  charge,  which  the 
operator  places  in  it  and  works  evenly  over  the  whole 
surface  with  a  spatula,  to  ensure  uniformity  of  doniity, 
the  cover  or  top  half  is  placed  in  position,  and  the  moold 
and  it«  contents  pass  for  a  few  moments  into  an  oven,  the 
t«m()ertturo  o(  which  is  about  SOOdeg.  F.  As  soon  as  the 
mixture  bat  become  quite  adheoive,  the  mould  U  placed  in 
the  hydraulic  press  and  subjected  to  a  pressure  of  several 
hundred  tons.  The  mould  ia  now  removed  and  opened, 
and  we  have  a  corrugated  card  containing  16  or  18  carbons, 
each  one  being  joined  to  its  neighbour  by  a  fin  which  is 
InevitabtT  formed  when  subjected  to  the  enormous  pres 
nire  before  mentioned.  These  cards  are  placed  on 
plates  which  are  fitted  to  receive  them  porfectly.  These 
plates  with  their  contents  are  piled  up,  and  weights  placed 
thereon  to  prevent  warping.  \Vhen  cool  they  are  broken 
apart,  galled  for  size,  culled,  and  the  lln  scraped  ofT.  Tbey 
are  then  laid  in  the  funuce  for  baking.  This  (urnace  is 
rectangular  in  shape,  31  by  11,  -Ift.  deep,  and  ma<]e  of  fire 
brick,  and  ia  similar  to  a  large  nt  set  alraut  two-thirds 
b«low  ibe  surlace  of  the  earth.  Over  this,  when  filled,  is 
pbued  a  domo-tbapod  cover,  siifhciently  high  above  the  sand 
and  tile  which  covers  the  carbon  to  allow  of  a  free  passage 
of  the  flames,  and  which  is  continued  by  flues  back  through 
the  sides  and  also  underneath,  thus  completely  enveloping 
the  body  of  the  furnace  in  flamet.  The  carbons  are  care- 
fully placed  in  the  furnace  and  separateil  from  each  other 
with  washed  taod,  which  is  brought  from  the  shares  of 
Ijike  Onui^  Some  days  are  required  to  completely 
loi4<l  a  (umoce,  AS  each  section  will  hold  about  76,000 
carb'ms. 

The  cover  having  been  placed  in  (xieition  and  sealed 
ith  fireclay,  the  Gro  is  now  started,  crude  oil  being 
e  fuel  used,  as  well  as  in  the  case  of  the  retorts  and 
oulders'  oven.  This  fire  is  continued  moderately  for 
18  hourH  to  allow  of  the  gas  escaping  without  blistering  the 
carbon  ;  it  is  then  forecd  to  its  utmost  for  from  iS  to  60 
hours  longer,  then  shut  otT,  atid  the  whole  allowed  to  cool 
(or  iS  hours  before  uncororing.  TIic  top,  which  is  mounted 
on  wheels,  is  then  rolled  olT  nnd  a  few  carbonn  taken  (rom 
various  parte  of  the  fiirnsce  nnd  tested  by  a  Whcntstonc 
bridge  and  galvanometer  for  resistance,  as  this  at  once 
determines  if  the  baking  has  been  carried  sufliciontly  far,  (f 
the  mnsurements  of  all  the  samples  exceed  four-tenths  of 
an  ohm  the  furnace  is  recovered  and  tired  for  soiae  hours 
longer,  but  this  very  rarely  has  to  be  done.  The  writer 
recently  tc<t«<I  samples  from  the  north  and  south  ends  an<t 
centre  of  a  (timace,  and  they  mcntnred  23,  33,  and  2j  one 
hundredths  of  an  ohm  respectively.  Some  difficulty  wa» 
at  first  ex]>erienced  in  attachini;  carbons  lo  the  bridge, 
for  the  reaiitsiica  of  this  substance  varies  considorAbly 
with  the  jM'omure  of  contact,  and  the  eamo  carbon 
msssured  at  dilTerent  times  would  often  vary  several  one 
hundredtbs  of  an  ohm,  Butau  instrument  was  designed 
by  the  writer  which  obviated  to  a  i^reat  extent,  if  not  wholly, 
this  trouble.  The  preetnrc  broujjbt  to  bear  on  the  sample 
nndorgoing  toirt  by  this  instrument  is  determined  by  small 
woighu  snapended  from   levers  attached    to  holders  bo 


uniand  that  ex.ictly  the  same  prosRiro  and  eontJKt  is 
(onnH  on  diflorent  samples  of  the  eame  size.  If  the 
reeietance  of  the  samples,  as  before  mentioned,  shows 
that  the  contents  of  the  funuce  have  been  sutfioiently 
baked,  it  is  unloaded,  the  hot  earboo  being  handled  witJi 
forks, 

\V1ien  cold  they  are  sorted,  the  first  and  seconds  being 
easily  determincil  by  rolling  on  level  steel  platee.  After 
this  insficction  they  are  ready  for  the  plating-room,  where 
tboy  receive  their  copper  coat  by  being  hung  in  leaden 
vat«  containing  a  saturated  solution  of  sulphate  of  copper, 
These  vau,  of  which  there  are  several  dozen,  are  connected 
in  series  with  a  30  ampere  constant-current  dynamo. 
Twenty  minutes  to  half  an  hour  is  the  time  required  to 
oomplete  this  platitig  process.  They  are  then  washed  in 
hot  and  oold  water  and  ploeed  on  racks  to  dry,  after  which 
they  go  to  the  packing  department  to  be  rolled  in  paper 
and  boxed  for  shipment. 


DEVELOPHENTS  OF  ELECTBICAL  DISTRIBUTION.* 

BT  FttOT.   QKOROR  n}RBBS. 
LKCrtrRK  II. 

fCkmxiiidtd  from  page  S15.} 

We  must  consider  the  fact  that,  in  working  this  way, 
we  are  conveying  our  power  from  our  contral  station  to  the 
sub-stations  by  means  of  high-pressure  electricity  ;  and  wt 
are  committing  ourselves  to  the  statement  that  high-prea- 
sure  electricity  is  the  moat  economical  means  by  which 
we  can  transmit  power  from  one  place  to  another.  Tbera 
are  several  -ways  in  which  we  can  oarry  power  from  a 
central  stadon  to  diflerent  parts  of  a  town.  We  can  do 
it  by  passing  air  compreasea  at  a  central  station  through 
pipes  to  the  dilTerent  Kub-stations,  there  using  it  in  engines, 
whichmay  bo  ordinary  steam  engine*,  to  drive  our  dj'nimot. 
Or,  wo  may  do  it  by  means  of  water  which  is  kept  under 
pressure  by  pumping  it  into  hydraulic  accumulators  at  ■ 
central  station.  From  this  central  station  the  high-prcRFure 
water  may  similarly  be  led  through  mains  in  the  town, 
and  he  utilised  in  water  motors  for  driving  the  electrical 
macbinery  at  the  sub  stations.  These  are  two  ways, 
besides  the  electrical  way,  in  which  power  may  be  given  to 
the  substations  from  the  central  soiuce,  and  we  have  to 
consider  which  of  those  three  is  the  most  economical.  The 
com  pressed -air  method  is  being  largely  used  at  Birmingham. 
It  is  also  being  used  for  electric  lighting  in  Paris  on  the 
Popp  system.  1  do  not  say  that  jit  the  present  moment  the 
results  have  been  altogether  economical,  but  I  do  say  that 
the  system  of  transmitting  our  power  to  sub-stations  by 
compressed  air  deserves  far  more  serious  attention  than 
has  been  generally  accorded  lo  it.  I  have  heard  people 
who  were  in  ignorance  of  the  methods  which  can  be  used 
for  supplying  compressed  air,  or  who  have  only  had  ex- 
perience with  very  defective  up[)aratiis  (or  this  jiurpose, 
speak  of  the  more  20  or  30  per  cent  ofTicionoy  obtainable ; 
this  is  utterly  erroneous.  The  cfticiency  you  can  gel  is 
very  good  indeed,  and  the  difficulty  lim  not  so  much  in 
that  as  in  the  large  space  taken  up  in  the  streets  by  the 
[>ipea  lo  carry  Ihe  compressed  air.  The  same  rcmariM 
apply  to  water  power.  Uigh-pressure  water  ia  now  being 
dislribut«d  through  London  from  the  large  central  stations 
of  the  Hydraulic  Power  Com|>any.  That  water  is  used 
chielly  for  working  lift*  or  elevators  ;  it  may  he  used  for 
other  purposes^  Here,  also,  the  economy  is  good.  Here, 
l^in,  the  dilhculty  is  a  6in.  nain  which  is  being  used. 
The  t'^tal  power  which  can  bo  auppliod  through  such  a  sine 
of  main  at  the  pressure  of  TOOtb.  is  something  liko  100  h.p. 
So  that  when  we  come  to  transmit  large  powers,  the  «|iace 
which  would  bo  occupied  by  tba  mains  would  bo  too  large 
lo  allow  of  the  system  being  really  practicable  in  most 
cases.  There  might  be  cases  in  outlying  towns — in  parts 
of  London  even — where  the  rosidway  is  not  filled  up  with 
pipee,  where  it  might  be  deetrable  to  introduce  compressed 
air  or  hydraidic  power.  Bui  probably  these  eases  are  very 
few ;  nnd  certainly  in  busy  parts,  like  the  city  of  Loudon, 
or  tho  greater  number  of  the  streets  in  London,  it  would 

'  Cantor  Leclure*  delii-ered  before  the  Socieij  ol  Arts. 


330        THE  ELECTRICAL  ENGINEER.  SEPTEMBER  30,  1892. 


be  too  expeanve  to  proceed  in  thit  wtj.  So  thkt,  in  tU 
nrobkbilit^,  the  htgh-preacDre  oleotrical  ■yat«ia  ia  the  best 
for  iiii)ii1)-ing  mb-tuuon* ;  but  I  beg  electrical  engineei-a 
not  to  cut  uide,  u  uttArly  usoIom,  the  other  isenns  of 
lUpplying  poirer  ^m  central  itationii,  wbich  mjty.  in  rohic 
WW,  be  iiRofnl.  Tbere  is  sUll  anolber  way,  and  that  is  by 
the  distribution  of  gan ;  either  the  ordinary  illuminntine 
gai,  or  nfiB  specially  prepared  for  beating  purposee.  Of 
tbe  latter  kind,  the  be^t  Known  is  ibe  Dowaon  ra^  which 
can  be  produciMl  extremely  ooonomic«IIy — at  aitoat  lOd. 
per  1,000ft.  The  quettion  it,  simply,  Is  it  over  economical 
to  introduce  gtn  eDginei  in  sub-stations,  instoml  of  genernt- 
ing  poirer  b^  steam  engines  1  I  have  no  hesitation  in 
nying  that  tt  is  in  very  many  cases  economical.  Gas 
engines  have  increased  in  use  in  the  last  few  years  ;  the 
nses  of  gas  enifinea  have  also  been  increased.  Hitherto 
gM  engines  have  not  beeo  made  very  lurge,  aolely  heoauae 
tbe  pur^ioaea  for  which  Ibey  have  been  re<iuire'l  liave 
gentnlly  ))e«n  those  requiring:  stoall  nmoiinu  of  f)ower ; 
Knd  people  have  been  doubtful  of  thoir  npplicability  to 
puniosM  re'iuinng  large  power.  Ilia  Inr^st  gas  onginea 
indicate  170  b,p.  with  ordinary  gas,  or  about  100  with 
Dowson  gas.  Such  gas  engines  are  in  use  in  LonduD,  and 
can  bo  seen  at  work  at  any  time;  there  are  also  98-h.p. 
finginos  working  at  Portsmouth  for  generating  electricity. 


nesrs,  and  that  in  deeigning  coiitm)  ttnUoiM  In  fatore,  tUi 
pbn  will  not  be  lost  sight  of. 

I  will  now  conchide  with  referring  shortly  to  *on^ 
the  systems  adopted  for  laying  coflductcra  uitder  ^~ 
atitl  will  detwrilM  to  you  an  Jngenioas  automatic 
device  of  Mr.  Ferranti's,  which  is  appropriat«  bo  t&»1 
loctiirc.  1  need  hardly  lake  up  time  with  describing  dil- 
ferenl  kinds  of  c;»b1u  used.  We  have  cables  intuUteal  wiili 
vnlcanised  indianibbor,  okonit«,  various  bituminous  oom- 
pcunds,  and  air.  Home  people  have  nsad  lead-covand 
cables,  while  in  other  cases  t^e  conductoiw  aro  left  ban. 
I  [lotiiteil  uut  a  few  years  ago  sevie  eeriooi  defocta  wbidt 
had  occurred  in  the  lesdoovered  cables  employed  in  BerlJD 
nnd  KcDic,  due  to  faults  in  the  manufacture,  and  want  ef 
care  Id  laying.  Groat  improvemeuu  have,  bowaver,  been 
made  since  then.  I  also  described,  at  the  roeetinft  ol  the 
British  Association  in  Manchester,  fn  18S7,  a  aytUB  ol 
mains  which  is  exccodinply  simple,  I  use  cut-iron  ptpa^ 
un<)  run  bare  copper  tubes  through  them.  Tho  copper 
lubes,  which  are  su|ipoi-ted  on  [>oroelain  iuaalaton,  flu.  1, 
may  be  Rnl  used  on  the  conductors  alone,  and  when  the 
demand  increases,  bare  wires  can  be  dr&wn  thronfcfa  ths 
tubes.  In  the  tif^uro,  which  is  more  or  less  diftgrunnatk^ 
Iho  mothod  of  making  a  house  connection  is  abown,  iraa 
lubea  being  lapped  into  the  side  of  the  pipe,  through  whath 
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^la  Boor  t}»te  taken  up  is  14  square  feet,  therefore  ihe  space 
il  not  hrgc  compared  with  steam.  It  would  be  perfectly 
easy  to  make  larger  ones  if  they  wore  wanted,  but  I  believe 
that  for  such  sub-stalioiiB  u  those  in  which  they  would 
bt  tUnly  to  be  used,  170  b.p  is  a*  larpe  a  si»  om  it  would 
be  deeiiahle  to  introduce,  and  we  should,  therefore,  be 
simply  oting  gas  engines  on  Ihe  market  at  the  present 
noiMnl.  It  IS  au«rt«d  thai  only  16  cubic  feet  of  gas  (>rr 
horB»-power  hour  indicated  is  usetl,  and,  therefore,  cvoci 
allowing  a  slight  margin  for  the  sanguinoncss  of  tho 
Banufaclnrers,  we  shotitd  reduce  tho  cost  of  powt>r  to  a 
very  moderate  figtirc,  especially  in  places  where  gu  is  very 
cbwp.  When  wo  look  at  this  question  of  using  gu  engines 
in  iu  bearing  on  the  load  curves  I  have  been  speaking  of, 
you  will  i«B  the  enormous  gain  gas  engines  could  effect. 
With  gu  engines,  you  do  not  require  to  be  Gring  up 
boilers  lone  beforehand  for  a  few  hours'  work ;  your 
gu  is  always  ready,  and  you  can  start  at  the  time  yoti 
have  to  tiiti|>1y  power,  withouL  having  gone  to  any  wasto 
beforehand  in  getting  your  plant  into  working  order,  u 
with  ■t«aaD  plant  A  tai^e  proportion  of  the  91b.  or  lOlb. 
or  lAlb.  ol  ooaJ  to  ibe  electrical  unit  needed  with  steam 
plant  is  consumed  in  h«ating  op  the  b»ilera  preparatory 
to  starting  work  ;  and  tbis  meana  eonasdenhle  expense, 
which  wonld  not  be  incurred  if  gu  engines  wer«  used. 
1  am  sure  the  question  will  attract  the  atteuUon  of  engi- 
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the  house  nuuna  are  led  and  soldered  to  tbe  ootrid* 
the  copper  tubes  only,  the  inner  wira  coudiictot«  balag  I 
untouched. 

Fig.  2  shows  a  Crompton  conduit  formed  of  voBCHtt,  h 
which  bore  copper  main*  rest  on  gUsx  insolaton  wapfoMi 
on  oak  bars.  At  tlie  eatr«m«  li3l  is  shown  Uia  anaM* 
meiil  by  which  the  copper  strips  are  kept  from  ^pH 
down  botv-Mo  iho  insulators.  The  copper  strips  are  pMH 
through  ihu  bridge  piece,  which  is  insalatiMl  from  ths  en» 
bars  by  ghus  insulators  also,  aiid  when  pulled  taat  at* 
nipped  by  the  tot  screwa,  one  of  whtob  is  shown  in  ihs 
sketch,  and  thereby  kept  in  poeilion. 

In  Fi^.  3  is  shown  a  section  of  the  conduit  tued  by  1^ 
St.  James's  and  Fall  Mall  Companv.  Tbia  nniiiim  of  a 
cut-iron  trough  with  cover,  the  two  being  joined  bjr  a  nA- 
load  joint,  and  bolud  togather.  Bir«  eopper  strips  an 
«up[iorted  edKOways  on  porcelain  insulatotv,  oridgitig  orsr 
the  Imttom  of  the  coodnit  to  allow  of  tree  drainage,  and 
aro  held  in  place  with  wooden  wedges.  Between  tbs  iaa» 
laton  porcelain  distance-pieces  rest  on  the  copper  atr^ 
to  keep  them  apart,  u  shown  tn  the  ftgnre. 

One  of  the  well-known  Callender  bitumea  eonowu 
caainKa  ia  represented  in  Fig.  4,  tbrougb  which  iosuklsd 
cables  are  drawn.  An  objection  to  this  coedait  is  its  m- 
viousneu  to  water.  In  tssla  tbat  I  have  made,*  wock 
with   four  ducU,  weigUng  Mlb.  Hot.,  afaaorbad 
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water  daring  an  immenion  of  46  houra.  Another  piece, 
with  two  ducts,  weighing  6Ib.  13oz.,  absorbed  loz.  in  16 
houn,  the  water  being  put  in  the  duots,  which  ware 
phigged  up  at  one  end.  In  this  latter  piece  a  pin-hole  wu 
found  leading  from  one  of  the  ducto  to  the  outude,  through 
which  the  water  leaked. 
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SHBWIHC 
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plug  which,  if  allowed  to  fall,  short-circuita  the  houu 
mains  between  the  points  F  and  G.  The  primaries  and 
secondaries  of  the  two  small  tnuuformers  are  conneotsd 
up  Bo  that  the  £.M.F.'b  of  the  latter  oppose  each  other, 
and,  being  equal  in  magnitude  in  the  normal  state  of  work- 
ing, consequently  produce  no  current  in  the  fuse  circoit 
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IasUj,  in  Fig,  5,  we  have  the  Macdonald  conduit.  This 
is  made  of  creosoted  wood,  and  consists  of  three  or  more 
pieces,  joined  by  tongues  running  the  whole  length  of  the 
conduit  The  labour  of  laying  this  conduit  is  small,  and 
the  number  of  ducts  can  bo  increased  by  merely  adding 
centre  pieces,  the  pieces  being  laid  so  as  to  overlap  at 
their  ends,  aa  shown,  thereby  forming  a  compact  whole. 
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The  safety  device  for  alternating  circuits  I  mentioned, 
of  which  a  diagram  is  shown  in  Fig.  6,  consists  in  a  means 
for  catting  off  the  supply  to  a  house  when  there  is  a 
leakage  on  any  circuit,  or  a  breakdown  ot  the  insulation  of 
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the  hooae  transformer.  A  and  B  are  the  primary  circuits, 
and  0,  D  the  eecoadary,  of  two  small  but  similar  trans- 
formon,  the  primaries  being '  in  series  and  placed  as  a 
■himt  acroai  Hie  hooie  maina,  the  secondaries  also  being 
in  eeriea  but  forming  part  of  a  distinct  circuit,  in  which 
ia  in^adad  %  foH,  ■■  ^wn,  on  which  ii  suspended  a 


The  junction  of  the  primaries  is  at  all  times  connected  to 
eaith.  Now  suppose  a  leaksge  occurs  on  the  lower  wire 
of  the  lamp  circuit.  This  will  upset  the  balance  of  the 
two  transformers,  by  reducing  tbe  current  passing  through 
A,  consequently  the  KM.EVs  in  the  secondary  circuits 
of  the  transformers  will  not  now  be  equal,  but  that  in 
D  will  overcome  that  in  C,  and  a  current  will  peas  through 
tbe  fuse  and  blow  it  out,  allowing  the  plug  to  tall  and 
short-circuit  the  house  mains,  the  result  being  that  the 
main  fuse  (not  shown)  wiU  be  blown  oat  and  the  supply 
to  tbe  house  be  cut  off.     The  same  thing  will  result  if  the 
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pressure  rises  at  either  terminal  of  the  secondary  of  the  main 
transformer,  owing,  say, to  a  leakage  from  the  primary  to  the 
secondary.  In  tbe  actual  apparatus  there  is  a  third  block, 
connected  toeartb,  thattbe  short-circuitioK  plug  makes  con- 
tact with  when  it  falls,  thereby  putting  de  house  circuits 
to  earth  effectually,  and  minimising  all  risk  from  shocks. 
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FUSHIKO. 

Unless  wc  lire  m  error,  the  method  of  "  flAshin^  " 
so  extensively  used  in  iho  preparation  or  ineui- 
deticent  lamp  filaments  will  become  pubtio  property 
during  this  November.     It  wos  in  November,  1879, 
that  Cheesbrough  took  out  the  patent  for  Sawyer. 
This  WAS  the  patent  round  which  no  infringers  could 
get.     Many  attempts  were  made  to  prepare  suitable 
Glameuts  without  dasbiog,  but  it  may  be  takcD  for 
granted  that  all  Buch  attempts  failed.     The  existing 
incandescent  electric  lamp  is  due  to  a  triumvirate — 
Sawyer.  Edieoii.  Swan.     If  we  were  sure  no  offence 
would  bo  taken  wbenj  none  is  intended,  we  should 
define    each    of   these    men's    work  —  but    such 
dcfiuitioiiB     are     usually     taken     in     bod     put  :  M 
however,    in     onr     opinion     Swan    provided    the   ■ 
filament,  Sawyer  provided  the  perfecting  part,  and 
Kdison    supplied    the    renown  required   for    com- 
mercial success.      Lnne  Fox    in    a    measnre  woe 
before  either  Edison  or  Swan,  but  with  every  desire 
to  see  something  in  Lane  Fox's  patent  of  1878,  wb 
are  perforce    compelled  to  acknowledge  being  so 
donsc  and  blind  as  to  find  absolutely  nothing  in  tlwr 
shape  of  an  incandescent  lamp  that  had  not  tiMn 
suggested  before,     Hence  wo  cannot  include  this 
name  in  the  list  of  pioneers.     Taking  the  ori^nal 
specification— not  amended,  because  the  ameodini; 
shows     information     subseqaently     acquired — tha 
patentee  produces  a  light  by  passing  "  the  electric 
current    through    a    thin   strip    or   wire  of   soma 
suitable  material,  for  which    purpose "  he  ptefian 
"  to    use  an    alloy  of  pktinum   or  iridium."    In 
order    to     prvvent    deterioration,    ho     sometimes 
surrounds  "it    with    on    atmosphere    of  nitrogen 
gas."    There  w  no  claim  made  for  an  iucondwotot 
Ump  in  this  specification,  so  we  think— especially  as 
there  is  a  specific  renunciation  of  any  such  claim 
in  (he  aiiicndvd  specification — that  Mr.  liooe  Fox    I 
cannot  be  described  as  a  pioneer,  nor  clonod  with    ■ 
the  triumvirat*  we  have  named.     The  bistoiy  of  the 
modern  lamp  begins  wilh   the  work  of   Sawyot, 
Edison,  and  Swan.     Up  to  that  tune  incandescent    _ 
lamps  hod  been  suggested  and  made,  but  not  with  a    f 
fihimont  of  carbon  as  w«  know  a  filament    now. 
The  carbon    was    cut    down    and    turned  to  Uie    _ 
roquirod  size   from  large   pieces,  not  made  as  »  H 
filament.     Bvtort  carbon  was  most  often  osed,  and 
suggostod  to    bo    used,    but    this  was    oateide  a 
filament.       Swan's    work    on    c&rbonisod     paper. 
cotton.etc.,oupar<;hmenti9©dniat<'ri*I,  furnished  the 
germ  of  the  filament,  and  we  make  hold  t<j  say  that 
without  Sawyer's  fioshing  process  the  filament  would 
not  be  80  good  to-day  as  it  is.     Bdison's  paper  to 
the  Amoricou  Association  for  the  Advonoemeut  of 
Science  in  September,   1879,   showed    his  expen- 
mental  position  at  that  time,  but  in  his  results  be 
was  probably  indebted  to  Sawyer,  who  in  1878  took 
out  a  patent  to  expel  gas  from  a  filament  by  heating 
it  when  in  a  j;lobe  containing  a  carbon  prooorvative.    ■ 
and  continuing  the  process  of  forcing  a  (rosh  carbon    \ 
preservative  atmottphere  into  the  globe  till  the  flJo- 
meni  was  freoLl  from  all  gas.     It  was  in  1879 — or  a 
year  after  Sawyer— that  Kdisou  took  out  a  |wtunt 
for  a  oomuwhat  similar  proceoe  to  tho  abovo.     He 
heated    the  filament  in  a  globe  from  which  the 
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ail  h&d  been  exfaansted,  and  continaed  the  process 
of  ezhaoBtion  till  the  filament  was  &eed  &om  all  gas. 
In  1879,  also,  Edison  took  out  a  patent  for  a  mould  for 
carbonising  a  whole  material ;  while  in  1880  Swan 
bas  two  patents  —  one  for  baking  filaments  in 
powdered  charcoal  or  carbon,  the  other  for  the 
parchmentising  of  material  for  filaments.  We 
cannot  see  where  this  parchmentising  process 
differs  from  that  of  Gaine  thirty  years  before — a  pro- 
cess folly  described  in  various  publications,  and 
applied  to  paper  and  vegetable  fibres.  The  applica- 
tion of  parcbmentised  material  to  the  use  of 
incandescent  lamp  making  was  Swan's,  and  we 
think  all  the  credit  of  this  is  due  to  Mr.  Swan. 
Edison,  as  is  well  known,  was  indefatigable  in  trying 
everything  he  could  lay  bis  bauds  on,  and  ultimately 
preferred  bamboo.  However,  we  are  entering  more 
into  history  than  we  at  first  intended.  Sawyer's,  or 
Cheesbrough's,  "  flashing"  patent  is  numbered 
4,847  of  1878 — hence  the  patent  lapses  this  year, 
and,  as  above  stated,  in  November.  Many  people 
fancy  that  they  have  discovered  some  kind 
of  filament  outside  the  patents  of  Edison-Swan, 
and  that  with  the  end  of  the  Sawyer  patent  pro- 
cess they  will  be  able  to  start  manufacture.  In 
our  opinion,  there  can  be  no  real  competition  with 
the  Ediaon-Swan  combination  till  the  lapse  of  patent 
No.  260  of  1880— that  is,  till  the  beginning  of  the 
year,  1894 — say,  about  eighteen  mouths  from  this 
date. 


OORRESPONDENOE. 

"Oflft  OLkti'l  wotd  in  DO  maira  wont, 
JiutLcfl  nenla  that  Imtb  he  heaxL" 


SPEED  OF  ELECTRIC  LAUNCHES. 

Sitt, — On  this  subject  you  published  some  rcmarkB  by  Mr. 
Magnus  Volk,  in  your  impresBion  for  tbe  I6th  inst.,  com- 
menting on  some  of  the  claima  made  with  regard  to  speed 
of  electric  launches,  based,  apparently,  on  the  assumption 
that  the  power  required  for  higher  speeds  is  greater  in 
proportion  to  (he  square  of  the  increase.  If  this  hw  been 
assumed,  it  is  another  illustration  of  tbe  inadequate  esti- 
mates which  bare  been  made  of  the  power  required  from 
electric  motors  to  do  different  kinds  of  work.  Every  ship 
hu  its  own  speed  and  power  coetficicnt,  but  neglecting  this 
variation  between  tbe  performance  of  diSerent  vessels,  or 
with  any  vessel  at  greatly  different  s|>eeds,  the  power 
required  increases  aa  the  cube  of  the  speed.  Mr.  Volk's 
doubts  are  therefore  well  founded. — Yours,  etc., 

London,  Sept.  23,  1892.  W.  Wobby  Bkauwont. 


ELECTRIC  TRACTION  IN  PARIS. 


As  already  mentioned  in  our  last  isHue,  tbe  Northern 
Tramway  Company  in  Paris  is  about  to  make  a  boid 
experiment  with  accumulator  cars  in  that  city,  and  it  may 
therefore  he  interesting  if  a  few  details  are  given  concern- 
ing the  proposed  teats.  When  tbe  necessary  permission 
has  been  obtained,  two  lines  are  to  be  worked.  Commenc- 
ing at  the  Place  de  la  Madeleine,  the  first  line  will  end  at 
Saint-Denis  (Place  aux  Gueldres),  a  distance  just  exceeiJing 
five  miles.  The  second  line,  which  will  be  nearly  six  miles 
long,  will  start  in  Paris  at  Uue  Taitbout,  and  will  terminate 
at  the  Fatte  d'Oie,  at  the  other  end  of  Saint-Denis.     Tbe 

frofile  of  each  uamway,  says  the  Bulhtin  Intemaiional  de 
EUdriaH,  from  which  we  glean  the  following,  is  very 
nnevon.  There  are  inclines  of  as  much  as  36  millimetres 
per  metre  (say  l^in.  in  lOin.),  whilst  declines  of  from  20 
to  36  milhmatra  (aay  jin.  to  lin.)  are  numerous.     It  is 


interesting  to  consider  in  the  following  the  work  to  be 
obtained  on  these  lines  with  a  car  of  a  supposed  weight  of 
12  tons : 

OCTWARD  JoUKNKr.— /m  PotU. 

Total  maximum  effort    43.1      kilogrametrea. 

„  ,,         ,,       per  ton 38  ,. 

Maximum  power    12}      horse-powM'. 

Average  power     5-24  „ 

Average  speed 63     miles  an  hour. 

OuteUU  ParU. 

Total  maximum  effort    282       kilogrametres. 

„      per  ton 2350 

Maximam  power     ie'71  horse-power. 

Averaf!^  power     27.^  ,, 

Avornge  speed  10      miles  aa  hour. 

Gowi'LETK  Journey  from  Paris  to  Saist-Dksis. 

Total  nverago  effort    8.")  37  kilogrametres. 

,t         „         ,.      per  ton  6*05             ,, 

Average  power 4'tO  bor«e- power, 

Sjxjed  per  hour Sg     miles. 

Rkti'rs  Journev. — Oidsidt  Paris, 

Total  maximum  effort 324      kilogramotroB. 

„    per  ton  27.7            „ 

Miiximum  [lOwer 19"2     hone-power. 

Average  power 4"92             ,, 

Average  speed  ..™ 10      milos. 

In  Paris. 

Total  maximum  effort 332      kilofcrometres. 

,.    perton  277 

Maximum  power  14'6     horee-power. 

Average  power 4'51            „ 

Average  speed  7}      miles. 

COMl'LETE  BhTDSN  JoCRNBr. 

Total  average  etTorC 91-39  kilogrametras. 

,,  „  ,,      per  ton    761  „ 

Average  power  ,,  .,-.-,.....-.... -,.-.,.-.-.,...      4"51  horse-powar. 

Average  speed 863  miles. 

It  will  be  seen  from  tbe  above  figures  how  vaiied  are  tbe 
powers  required,  mdependent  of  atmospheric  conditions. 

It  is  proposed  to  place  16  cars  in  service  on  the  two 
lines,  the  cars  being  of  tbe  ordinary  type  and  accommo- 
dating 52  passengers.  The  body  of  each  car  is  mounted 
on  two  independent  axles  arranged  on  distinct  rect- 
angular frames.  Each  axle  is  fitted  with  a  motor  of  the 
Manchester  type,  giving  10,000  watts  (about  131  e.h.p.) 
when  running  at  1,200  revolutions.  The  E.M.P*.  varies 
according  to  the  speed,  the  maximum  being  200 
votts.  The  reduction  in  the  speed  is  effected  in 
the  proportion  of  10  to  1  by  means  of  two  pairs  of 
wheel  gearing,  and  the  efficiency  guaranteed  between  the 
motor  axle  and  the  terminals  of  the  dvnamo  is  70  per 
cent.  The  speed  of  the  motor,  and,  therefore,  that  of 
the  car,  is  regulated  by  a  switch  faaring  three  handles. 
One  of  these  allows  of  a  change  from  high  to  low  speed, 
the  reverse  operation  only  being  possible  by  the  aid  of  a 
key,  which  is  not  in  tbe  possession  of  the  driver,  but  is 
kept  at  the  barrier  by  an  employ^,  who  alone  can  perform 
the  operation.  The  object  of  the  second  lever  is  to  short- 
circuit  one  motor  at  low  speed,  if  owing  to  an  accident  the 
use  of  one  of  the  two  must  be  discontinued.  The  third 
lever  controls  the  direction  of  rotation  by  the  reversal  of 
the  current.    Each  car  is  fitted  with  a  Chalou  brake. 

The  accumulators,  which  are  contained  in  six  boxes,  are 
arranged  under  tbe  longitudinal  seats  inside  the  oar.  They 
comprise  108  Laurent-C^ly  cells,  each  having  12  plates  and 
about  37  Jib.  of  active  material,  and  presenting  a  side  surface 
of  Sin.  by  6  millimetres  (Jin.)  thick.  The  boxes  are  closed 
by  indiarubber  plates  which  prevent  spilling  of  the  solution 
through  the  jolting  of  the  car.  The  daily  journey  of  a 
horse  car  in  Paris  is  62  miles,  but  by  the  employment  of 
storage  battery  cars  it  is  expected  that  80-6  miles  will  be 
covered  by  each  car,  thus  requiring  five  tons  of  cells.  £v:h 
car  will  carry  2^  tons  of  accumulators,  and  as  the  half  day's 
work  is  about  accomplished,  the  car  will  return  to  the 
depot  for  a  freshly-charged  set.  Tbe  cells  are  made  by  the 
Soci6t6  pour  le  Travail  Electrique  des  Metaux  at  Saint- 
Denis,  where  they  will  be  charged  and  transported  to  the 
cars  on  small  Decauville  waggons  having  movable  plat- 
forms. The  charging  station  will  contain  four  steam 
engines  with  horizontal  cylinders  and  Corliss  gear,  of 
125  h.p.  each,  and  running  at  from  70  to  I60  revolutions ; 
these  will  drive  Dearoziera  dynamos  of  60  kilowatts.  This 
experiment  ia  due  to  the  enterprise  of  M.  Broca,  maot^r 
of  the  Northern  Tramways  Company. 
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THB  UVBBPOOt,  OTBRHBAD  RAILWAY.* 

BY  JAMK»   HKNRT  CRKATIIKAU,   U.t.C.K. 

The  question  of  improroil  und  moro  rapi'1  moans  o( 
tranut  for  |uaseng<ii-a  U  occupying  >tt«ntion  in  many  of  th« 
Kram  citie*  at  t£«  |mMnt  time.  NVitb  the  extension  of 
areaa  covered  tbo  fiueation  become  increastn|;1y  [tressini;. 

In  London  it  bu  been  under  consideration  (or  many 
y«>r«,  ntid  during  the  last  session  a  joint  committee  of  the 
two  Houses  of  Parliament  reported  favour.ibly  upon  a 
number  of  proposed  utiderirround  electric  railways  of  tbc 
type  of  the  City  stkI  Sotitb  London  Itailway,  complctod 
ana  opened  (or  truffic  in  1890. 

In  Paris,  Berlin,  and  Vienna,  Btmilar  railways  have  been 
promotcil  tutd  arc  under  discussion ;  while  in  New  York, 
u  city  long  since  provided  with  elevated  railway*  and  tmoi 
ways  along  most  of  the  main  lhoraui;lifurcs,  a  lia|iid  Transit 
Commiuioo  has  Utely  reported  in  favour  of  an  extoosivc 
sy«t«m  of  underground  electric  railwayi,  and  in  other 
Amerinan  cities,  notwithstanding  tbe  rapid  development 
of  electrically  worlcod  tnmvntys,  additional  facilities  in  the 
aluiM  of  over  and  underground  lines  are  being  considered. 

TUs  ^uastion.  then,  is  an  importaul  one  for  en^neera 
and  tlie  iron  indu^tnos. 

All  the  proposed  under^^round  lines  are,  since  the  con- 
struction of  the  City  and  South  London  Railway,  proposed 
to  b«  made  of  iron,  and  that  miUerial  miut  necessarily 
enter  laigel^  into  the  oonslrtiction  nf  any  overhead  railway. 

The  pSMtlcular  railway  under  discuseion  is  composed 
almoet  entirely  of  wrought  iron,  The  line,  now  approaching 
oompletion,  tiuverscs  tbe  whole  length  of  the  famous 
Lireriiool  Docks,  a  distance  of  about  six  miles  (u  will  be 
seen  by  referooco  to  the  plan  U|io»  tbe  wall).  The  exteo. 
siona  north  and  south,  authorised  last  session,  are  also 
shown,  and  it  will  be  seen  that  they  jco  l>eyond  tbe  docks 
and  away  from  the  river  in  onicr  to  give  better  stocees 
between  tbe  residential  iioiuhboiirhood  ruuched  by  tboio. 
the  docks,  and  tbe  beurt  o(  tbo  city. 

With  tbe  exception  of  a  short  length  where  tbo  line 
poMes  under  the  Lancashire  and  Vorkshire  Kailway  coal 
aidiflga,  the  railway  is,  as  it  name  indicates,  overhead,  and 
for  the  mwt  part  just  over  the  lines  of  tbe  orijjinal  Dock 
Railway,  which  is  upon  the  surfue.  Tbe  latter  railway 
•errsa  for  the  distribution  of  goods  by  horse  traction,  and 
haa  been  used  also  by  passenger  omnibime*,  with  specially 
cotutmoted  wheels  to  enable  them  to  tuavo  the  track  when 
neoetsBry.  Thov  will  leave  the  r«ils  altogotber  upon  the 
Com|)letfon  of  tbe  overhead  railway,  which  will  afford  a 
monns  of  transit  at  least  three  times  as  rapid,  when  the 
Dock  lUilway  will  be  available  exclusively  for  goods. 

The  overhead  railway  consists  generally  of  pUte-iroti 
frirden  supported  upon  channel. iron  columns,  and  carrying 
an  iron  Itooring,  upon  which  the  permanent  way  ia  laid 
direct,  without  the  iiaual  iiiterveniiig  ballast.  The  normal 
spans  are  SOft.,  bat  there  are  eome  of  lOOft,  with  bowstring 
girden,  and  OlJiers  of  special  construction  for  opening  nml 
affording  a  peaaago  to  the  docks  (or  exceptionally  bulky 
gorxls,  such  M  marine  lioilere,  etc.  ;  tlius  there  is  a  tilting 
bridgo  near  tbe  Sandown  Dock,  and  a  swing  bridge  of 
novel  constnietion,  and  worked  hydraulically,  eroosing  the 
entrance  to  the  Stanley  Dock.  This  is  the  only  dock 
entrance  crossed  by  the  railway,  the  other  ducks  being  on 
the  river  side  of  it. 

The  coIomM  are  grouted  into  cutiron  sockets,  be<ldcd 
in  and  bolted  to  DMaee*  of  concrete,  forming  the  foundation. 

With  tbo  exception  o(  some  bal(.dox«Q  spans,  the  line 
baa  been  constructed  without  the  use  of  scaffolding,  and 
with  very  tiule  interference  with  the  traffic,  either  of  tbe 
docks  or  of  tbe  streets. 

This  important  end  waa  attained  by  adopting  a  construc- 
tion which  admitted  of  each  S|ttn  and  iu  Dooring  being 
put  togotliur  at  one  oiid,  and  transponod  as  a  whole  over 
the  already  completed  portion  of  the  railway. 

A  depAt   was   eaubltsbed  at   the    north    end    of    the 

railway,  where  the  flooring  was   coasinicted  and   riveted 

togother  and  to  tbe  main  girders.    The  whole  spsu  wu 

then  ntsed  by  Jocks  ;  a   steam  bogey  with    wheels  nin. 

^Biflt  upon  the  two  rails  nearest  the    nuio    girders   (and 

■ttHuvfi^  a  gauge  of  16[l),  was  run  under  the  span, 


*  l\^Mr  lead  bafeni  ■  mssshig  of  tbo  Iron  miiI  Steal  InaUUtc. 


which,  being  loworod  upon  the  trolley,  was  eanied  by  it  at 
such  a  level  as  to  clear  the  main  Riders  to  tbe  aoutlieni 
end  of  the  structure.  Arrived  at  thi*  point,  ibo  span  wae 
slung  ui)OH  a  movable  gantry,  and  by  it  deposited  upon  tbe 
columns  prejiared  to  receive  it,  In  this  manner  span  aftec, 
B|ian  was  added,  aa  many  as  10  l>eing  pfatoed  in  a  WMl(|f 
reproMnting  a  length  o(  500(t.  of  railway. 

Fbotograpbs  illustrating  tbo  operations  o(  construction 
and  portions  of  the  railway  accompany  tbe  paper,  and  the 
details  of  conetnictioo  of  one  of  the  normal  spans  are  abowa 
in  the  accompanying  drawings,  and  do  not  theTe(ore  rc<|uir* 
deicriptioit. 

Tbe  decking  ia  of  urobed  plates,  Snlahiog  to  itt.  Sin. 
wide  and  ISin.deep,  made  watertight  byasphalie  pUoed 
in  the  V-cbiinnel  between  the  nrcbw  ;  this  fonn  of  flooring 
(known  as  llobson's  arch  plato  ^y^tem),  flrst  used  on  tbil 
railway,  is  being  extensively  used  olaewbore.  It  la  for  ital 
weight  of  groat  strength  and  stitfaeaa,  and  is  readily  mad*' 
watertight. 

Tbe  flooring  is  made  of  ordinary  iron  plates  and  M 
The  plates  are  46tn.  wide  by  ,Vin-  thick,  and  vary  in\ 
tength  from  SSfL  to  37ft.  The  tees  are  4^in.  by  3Jin.  bn 
j^gin.  section,  and  are  of  lengths  corrcs{)on<liog  to  tbe  plateAj 
A  cross-section  is  as  shown  in  Pig.  1. 
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Iu  order  to  sscoruiu  the  exact  strength  of  the  flo 
some  actual  sections  were  tested  to  destruction,  and 
dellcctiotift  at  each  increase  of  load  were  carefully  tahulat 
with  the  following  results  : 

TaL — a.  Throe  sectiona  of  door  measuring  7ft.  Gin.  ia 
width. 

b.  Span,  2:i[t.,  ends  resting  u|>ou  supports. 

«.  Load  distributed  over  (our  points  corresponding  with' 
the  positions  of  the  rails. 

Te>t  IumI,  DeflsctioD  at  oent 

30  tens .'i«>'»»«4..»  ■• •»■ all 

■Vr    ,.    .<.*.....■.•    ■■■•^.■■■.^•■i*  1. «•■.■.. •>......'    f^iaca 

so       ,f       ...  .....i............4.iai.a,.......>.i.i  11..    I'.        ^4     ,, 

(» t\  .. 

w a  .. 

70 .™ II  ., 

OV       ff       •sB*ai*esaa*itai>PS«*<i*naieie>  e*f  l*ri«Bti  *«■•*«        Ip    rr 
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The  lloor  plates  ullimaiety  cottaiioed  by  the  twt^d  rupture 
of  the  T  irons  at  1 60  tons,  and  with  a  deflection  of  1  Oin. 

It  is  hoped  that  members  may  be  able  to  see  tbo  actaaiJ 
construction  of  the  docking  at  the  north  end.  A 
description  may.  therefore,  be  of  int«reeL  The  dat  pL  ._ 
are  delivered  sliearod  to  exact  length  and  width.  Six  of* 
them  at  a  time  are  heated  in  a  long  oven  (to  a  cherry-red 
beat),  whenc«  they  are  separately  hauled  out  endways  into , 
a  hydraulic  |>r«ss,  which  bends  them  to  the  required  shape  [ 
After  cooling  Upon  a  grid  or  frame,  where  they  are  tightlj 
held  to  preveol  ebanse  of  form,  they  ate  taken  to  a  miutip 
drilling  machine,  which  drills  Us  reciutsita  riret-holi 
(about  300}  in  two  operations  and  In  13  uinutes.  Aiterl 
the  end  angle  irons,  for  attachment  to  tbe  main  girderKl 
are  added,  tbe  decking  is  completed  by  riveting  mechant] 
eally  tbe  covered  plates  to  the  T-irons  fomiiiig  the  low«r| 
member.  These  combined  operations  are  performed  at ' ' 
rate  o(  40  to  4!>  plates  |Mr  day. 

There  ore  to  b«  15  stationt.    They  are  built  unon  iroa 
girders  and  columns,  tbe  plat/onm  baiag  about  llfth.  iaj 
length  bv  12(t.  wide,  and  are  3ft.  above  rail  level     Acm 
to  the  platform  is  gained  from  the  street  level  by  le 
■uircasee  at  the  more  Important   stations,  and  on  mA\ 
plationn  a  waitingahed  is  provided   with  jiay-ofBoee  ondj 
turnstiles.     Ati  extensive  carriogeabed  it  eroMed  near 
Hornby  Ducks,  with  live  linos  o)  way  running  thnugb 
the  Mute  rail  level  as  the  luia  alructuro  o(  tbe  railway ' 


. 


and  undenuath,  on  ibio  t^ouiid  Qattt  it  the  ropftirins  ihop, 
to  be  eqiiipped  with  Uto  neccnury  tooU.  The  rajiway  ia 
to  be  worked  by  electricit)-,  f^eneratod  at  »  atfttion, 
(or  which  Vi  ol  tb«  arche«,  foiming  the  viaduct  which 
Nines  the  oo«l  sidings  of  the  Leocaebiie  and  Vorlubiru 
Bkilway,  have  been  appiopriaisd,  aear  the  Bmmloy  Moore 
Dock,  and  about  Lbe  middle  of  llie  line.  At  Ihix  ttttien 
are  three  en^iiea,  each  caimUu  oE  working  up  u>  400  i.h,p , 
and  each  dririitg  a  Mi)uirato  ElweUriirker  dynamo.  The 
eleotnvtt)-  will  be  mrriod  norlb  nnd  south  along  the  railway 
by  a  eteel  conductor,  jikcod  on  porcelain  inBuUtor«,  gu^c 
ported  upon  cross  timbers  between  the  rails  of  each  line. 

Elingedcolleclonof  cast  iron,  Eliding  upon  ibis  conductor, 
will  make  the  connection  between  the  motors  upon  thcj  tniia 
and  the  dynamot  at  the  fceneraiing  station.  Tliu  motoffl  are 
not  placed  (a«  on  the  City  and  ^ouih  Loixlon  Ritlway) 
upon  a  »e|iarete  looomotive,  but  are  curried  by  the  passeDi;er 
carriage*  tbeisselrea. 

A  train  will  eonsist  of  two  carriage*,  each  to  seat  A6 
punof^en,  and  provided  with  a  motor  at  one  end.  The 
oanta^  will  be  m  coupted  a*  to  give  a  motor  at  eaah  end 
of  the  train,  and  the  motors  will  be  so  connected  together 
as  to  tw  controlled  from  either  end  by  the  drivei-,  who  will 
altrayi  tmvel  at  the  fruiil  end,  changing  end*  upon  arrival 
ut  a  terminus,  and  currying  with  bim  n  lc«y,  without  which 
the  motors  cannot  be  ouoniteil. 

All  the  carriages  will  bo  exactly  alike,  aod  will  contain 
oonpartaeina  for  two  classes  of  passengers,  with  through 
comnunieatioDfromeDd  to  end  of  the  train  under  the  control 
of  the  guard.  A  train  loaded  with  jissMngera  will  weigh 
about  40  tons.  The  trains  will  be  lighted  by  electricity, 
and  are  fitted  with  tlie  \Ve*linghouse  brake,  deriving  iu 
comjirds^cd  air  from  a  reservoir  on  tbo  train,  the  reservoir 
being  chjirgad  after  each  journey.  This  syatom  of  working 
the  brakes  has  been  found  to  answer  well  on  the  City  and 
South  London  Kailway.  The  generating  sution  will  con- 
tain at  first  six  boilers  of  the  Lancashire  type,  each  30ft. 
long  by  6ft.  diameter,  with  a  working  preaiure  of  1201K, 
and  stoked  nechanicatlv.  The  eiiginee  are  horixontnl, 
compound  oondensing,  by  Messrs.  John  MtiH^rave  and 
Sons,  Bolton.  It  is  intended  to  commence  running  with  a 
6ve-minates'  service  of  trains,  but  the  generating  plant  is 
designed  to  be  capable  <rf  working  a  three-minutes'  seivioe, 
and  the  journey  from  end  to  end  of  the  railway  (inclusive 
of  stoppages)  is  to  be  performed  in  balf-an-bour.  There 
are  13  stations  Ujwn  the  dock  poillon  of  the  line,  and 
a  novel  feature  on  the  railway  will  be  a  system  (Timmis's) 
of  automatic  signals  at  all  the  intermediate  stations,  in 
place  of  the  ordinary  signalling  arrangements.  These 
■igntk  will  be  electrically  worked  by  the  trains  themselves, 
and  considerable  eavicig  in  the  working  expenses  will  result. 

The  permanent  way,  it  wilt  also  be  noticed,  is  of  a  novel 
construction.  Longitudinut  slee^iers,  resting  direotly  upon 
and  keyed  to  the  arched  decking,  support  the  rails  and  the 
electric  conductor.  As  already  stated,  thoru  i*  no  ballast 
betwe«n  the  permanent  way  and  the  structure,  and  the 
working  charges  in  connection  with  ibe  maintenance  and 
repair  of  the  permanent  way  should  be  exceptionally  tight. 

The  total  cost  of  the  ntihvuy,  inuluding  e(|uipment,  will 
be  about  xe:>,000  \m  mile.  Mr.  J.  W,  Willans  is  the  con- 
tractor (or  the  works,  and  the  Electric  Construction  Cor- 
poration, Limited  (Wolvorbampton),  are  providing  the 
electrical  equipment  and  the  carriages.  The  engineers,  Hit 
Douglas  Pox  and  the  author,  have  been  represented  on  the 
work  by  Mr.  Francis  Fox  and  Mr,  S.  B,  Cotirell,  and  Mr. 
F.  UudlBston  has  had  charge  of  the  work  (tor  Mr.  Willans), 
and  to  bim  is  due  the  credit  (or  the  design  of  the  tilting 
and  swing  bridge*  referred  to.  It  is  intended  to  open  the 
line  (or  tmfHc  very  shortly. 


Ore  Recorder. — Electricity  does  not  confine  its  ubo- 
fulnee*  to  lighting  and  hauling  lor  minoe,  and  an  additional 
application  has  been  found  in  an  electric  ruconkr  for 
registering  the  output  of  ore  wfaich  bat  been  installed  on 
the  pithead  of  a  Belgian  lead  mine.  Each  loud  of  ore 
delivered  at  the  top  of  the  shaft  completes  a  connection  u> 
an  electromagnetic  inecbanitm,  and  marks  a  red  line  on  n 
sheet  of  }Kt|ier  move>l  by  a  revolving  barrel  in  the  ordinary 
oaoner  of  registering  instniment«, 


THE  BUBSON  NEW  ACCOMDLATOR. 


In  the  accompanying  drawing  we  illustrate  a  new  form 
of  accumulator  invented  by  Mr.  C.  P.  Klioson.  This  accu- 
mulator is  entirely  on  the  Plants?  piinciplo,  and  it  will 
•!:iHily  l>u  jMirreivod  thiit  dthungb  it  is  only  composed  of  two 
ulcctrwies,  a  larijc  amount  of  mirfAce  is  nevortheleas  pro- 
vided for  the  stor.tgc  of  electrical  energy.  Fi^s.  1,  2,  and  3 
.ire  the  three  parts  composing  such  an  element,  Fig.  I 
Uing  the  negative  electrode,  Fig.  2  the  separator,  and  Fig.,| 


PI.J.  1. 


¥l>:.  i 


Fio.  a. 


the  positive  electrode.  Tbe  j>ositive  electrode  is  inserted 
in  the  skeleton  box,  Fig.  3,  the  whole  is  then  placed  into 
tbe  negative  electrode.  A  banl  nibber  box  is  provided 
with  a  rim  extending  lin.  from  tbe  bottom  of  the  box,  upon 
which  rim  the  negative  electrode  rests  so  as  to  prevent 
any  poatible  short-ciicniliitg   from  lh«  agglomeration 


rio.  4. 


oxide  dropping  ut  the  l>ottom.  Fig.  4  gives  a  view  of 
one  electrode,  where  a  portion  is  lemoved  in  order  to 
show  tbe  internal  constniction,  which  is  built  up  of 
a  aeries  of  corrugated  and  pei'foratod  onvolopos  of  thin 
lead.  Each  of  these  envelopes  are  built  up  on  top  of  o«ch 
other,  and  each  corrugation  is  so  arranged  as  to  run  acroee 
or  at  an  angle  with  tbe  corrugation  of  the  next  envelope ; 
in  practice,  nine  uf  such  envelo|>es  compose  ooa  electxodi 
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Tbs  podtlT*  •Ittotrode,  fitn.  hf  9)jii.  by  8(n.,  poaseasea  4,000 
upon  inehtt  of  expoMi)  nurfacc,  tb4  nvpttire  electrode 
meuuru  ^in.  by  4)iii.  by  Sin.  in.  Tho  lugs  whkli  are  on 
oub  ulocUvdo  nin  right  to  the  bottom,  am)  u«  burnt 
titroogb  and  tbroagh  in  onler  to  secure  a  perfect  metallie 
ooBBMtion  with  each  envelope.  The  wej|;ht  of  tba  two 
elecirodea  is  13}lb.,  or  231b.  inelndinf;  box  aad  electrolyte. 
It  it  claimed  thit  Ruch  an  aoeumulator  neciuires  very  Utile 
att«ntioii,  an<l  that  the  iweitive  electrode  will  hardly 
require  renewing  iftor  12  montbt'  bard  work.  The  forma- 
tion prooOM  >•  cairied  out  in  iho  usual  way,  partly 
cbemicatly  and  finished  ofT  oloctrically.  Tho  storagv 
capacity  of  this  cell  it  about  100  ampere  boiira,  but  the 
fonnation  can  be  stopped  at  00  or  80  ampere-hours,  u  it 
will  Mon  increaae  in  its  capacity  while  in  actual  work. 


THE  HBOBUHS  OF  COMMERCIAL  ELECTROLYSIS. 

BY  J.  SWINUl'KNK,  UlCHllKK. 

It  would  be  idlo  to  stlom])C  tn  p>  oTor  the  wliote  sabiMt  nf 
the  t«c)iiiiaal  nitjilicnlioiu  of  Dlectrol^si*,  lu,  slthongn  thU 
ilawlopiiiiriit  <jt  uiduBiiT  is  uf  vetr  recent  Krowth,  it  i*  alnmdy 
au  ezlMisive  (hat  msnjr  of  its  bniionca  deoiAitd  ewitiiiK*  dcvcited 
oxcloMwIy  bo  tbvir  discuiaion.  My  object  is,  )iowe%-i-i,  tn  tuh« 
k  tort  of  binlstye  rivw  uf  the  lubieL-l,  and,  if  inxiulile,  tu  try 
hi  fortaiM  Ibe  dirwttiiais  in  »liicli  nilicrs  must  SMk  for  fuluro 
deT«lo{nn«nts. 

Tli«re  is  a  very  K^i«nU  feeliuu  that  tlicre  is  a  mmo  of  untnld 
wcaltli  in  ibn  s|>]iliestlon  of  vloctricity  t<>  meteUtifvy;  but 
uhcmisla  nr^  iu>t  cenenlty  ctoctriciAns,  slid  <>l«etrioiiMu  arv 
soldom  cfacniisU.     It  sccniod,  thorvforv.  sdi  isablo  !••  briu;;  tliu 

Saper  Mure  th»  Inslilutinn,  in  Ibo  bopn  tlut  tl  will  luMitt  in  a 
iaoussi'iti ;  and  if  it  teatli  to  the  exproMJon  i>f  the  vi«wi  biith 
uf  d«otri<nl  onKin««ra  and  iBanafa«*urin){  «]i«miata,  and  t«  n 
(urthsr  *]>pr<N>cii  to  eoinaion  ^ruund,  our  lime  wjJl  be  well 
•pent. 

HowoTcr  pusding  the  ihoofy  of  cloclrnlj*)*  ni^  be.  for  ewiu- 
nicrcial  ntirposM  It  may  tip  rcf,->rdcil  m  invnlring  no  inystmy. 
In  (sot,  MModly  spealung,  we  niay  disri^gnid  the  <rl«ctrical  ^o 
ut  the  <|dm(Ioii  and  IvA  u)>on  vloctrolysin  u  n  method  of 
uaidisInK  kud  ndndng,  and  noiliing  muro.  Ii  taa%t  bo  r«meni- 
bored,  htiwcvtr,  that  thrrc  nfU'n  niaiiy  irnys  of  uxidisitiK  tho 
stiuio  lubiUDCu.  For  initriDco,  a  sul|>hiil(>  iiiity  bo  ii.viiliurd  itil«i 
D  (ulphltv  ur  sul)ib*t«i,  or  sulpburnMy  bo  lihvrateil.  EIeotr<>lyHis 
ilijvs  nut  klvsys  sdbnl  the  means  of  oxidiaiiis  in  tho  [mrticultr 
manner  dealrad.  A  very  Urgenamberof  (ho  prooouoa  employed 
in  ehsmicd  induatiy  consist  merely  in  uxidisiii^  mid  reducing, 
sjivuiAl  cuiHliliom  being  lutanged  to  suit  the  pnrtiuulur  lubitahce 
biiiriif  r>jH:rit«d  nDun.  Ijnce  wo  tolfe  (bis  briHtd  vivw,  itll  we  bate 
Ui  consider  is.  "  Which  of  tho  oitdisiag  and  roducinK  procoMrs 
In  use  in  chniiioil  works  can  we  advantageously  replace  1^  eloc- 
tricnl  n>oth<Kls  T "  In  insny  caaea  electrical  inotbods  arc  impoa- 
siblu  :  ill  otliMs  thoy  en-  UMire  oxpeiuiiro  tiuni  thuee  nt  prvsi-oi 
ill  use  ;  iHit  it  is  hardly  too  mudi  tu  say  Ihst  in  an  unurmuus 
uinnbor  aleolnjlysia  is  dusttiwd  to  pk^  a  leading  jMin  in  tliv 
near  future. 

Take,  fur  iiiataiiee,  tho  case  of  roduution.  This  is  almost 
uiiivunally  eflbctod  by  itMans  of  hul  oarUm,  luid  at  tint  sight  it 
suoms  uiilikriy  ibat  il  oimUl  {ay  li>  bum  tbe  osrbun  under  a 
builcr.  and  gvl  ■  ■moll  p«rcentA|;<<  "l  t\uf  enetgy  hack  in  tli« 
electrioal  form,  atid  lu  ulilito  tlut  imitioii  akme.  It  uiiui  be 
rainembrred,  huwuver.  ihst  cliv  mvtlKjiU  ot  i«c'uctii>n  by  burn- 
ing carbon  arvthankseliM  exceeding  inedicient,  and.  moreover, 
they  very  often  give  ini|xir«  producta.  By  meniia  of  eJecttulyais, 
bovevor,  it  is  frec|nciitly  poasible  to  seeur«  metals  uf  the  HiglMwt 
purity  by  dirisit  pmcwses.  Befort  going  further,  il  will  be  wise 
to  funii  Biiuie  idut  <•!  the  ci>«t  of  eleririo^  onoiKy  in.  say,  a  lantr 
cbemioal  works.  Of  iinine  "  oust "  is  a  Uknm)  tenii :  wa  miglil 
calcuUti'  it  fniri  Ibo  ctHiL  »f  cual  and  Ubuut  and  sntidries  ;  or 
we  might  wid  iiit«r«at  and  deprvcsstiini,  rviit  anil  iiu|ierintend' 
eoce.  In  all  oucs  in  eetinialiiig  the  ccat,  (urtlienulditioiui  bare 
to  be  nuilo  fut  MaiHliiig  dMr^iea,  advertiain)c,  prollla,  mainuia- 
tiw  patents,  etc.  It  is  unnooesaaiT  u>  trouble  ourselves  about 
dMnilMoa  uf  cnst,  lor  if  it  ia  staled  how  ibc  flgurvs  are  ohuined. 
tbe  eeUiBg  prieo  can  bo  worked  ont  acid  oomiiansuiM  can  bo 
made. 

SuiijKMe  a  tiUnl  is  put  np  to  give  a  mUlkan  watU,  It  will  be 
fuuDd  that  if  tlw  plant  ia  takon  aa  running  day  and  nlgbt, 
InchuUng  Svmlaya.  and  if  ibo  boat  eugineB,  with  wudem 
dynanMN,  are  enbt'iyoit.  the  cuat  oomua  out  about  O'ESd.  prr 
bil.  I  Halt' hour.  This  iWnrv  inoludas  Interval,  and  du|'rwisu>.ii 
of  vngiiiee.  Imdars,  ainf  buildiiiga,  awl  eual,  labour,  aiul  petty 
atures  ;  but  d<>es  ih>i  iiiclixtu  rent  or  seLulod  BU|ierii>t«ud«K*. 
Tills  Ogure  will  aptmsr  rwliculuus  tti  Mioae  aecusUwnsd  to  Lowlun 
eedtrwTsUitx-m  ;  Wt  iliai  is  faecauM  oeatml atatims  work  uinter 
•  CMnv  nwl  hef ure  the  Inatltnlion  et  Bhctricnl  Baicineeia. 


th«  awiat  diaadviuitageiias  cnnditione  poarible,  while  m  ohaodnl 
works  ha*  evwrylhntg  in  ha  favmir. 

Omkatiok  A.Mi  Baiufnojc. 

lAcyfm.— Tbo  first  ubrioiu  spptlcatiun  of  deotrotysts  fa  the 
deoompoaltlon  of  water.  In  an  acid  solution  platinum  or  lead 
anodca  are  neecasary  ;  platinnni  is  exjiensive,  and  lead  takes  a 
Uifh  KM. P.,  so  it  woEiliI  be  best  to  use  an  alkaliov  solution 
with  iron  Hoctrodos-  Allowing  twa  rolls  ss  tlie  prcasiirc 
required,  tho  cost  comes  '>ut  at  5s.  7d.  per  1,000ft.  f»r  the 
oxygen.  Tbe  hydro(;eii  is  taken  ua  valnelesa.  As  tha  output 
in  oxygeo  must  be  suiall,  we  must  take  a  mucli  ldab«r  Ggurv 
than  the  id.  per  kilowatt- hour— in  fact,  it  wihiIiI  be  safer 
to  double  the  privo  and  say  lla.  2d.  To  GimI  the  selliiv  price 
wo  must  aHow  for  nackiiiB  in  cylinders,  and  add  all  the  Inde 
chntKa^  which  will  ]iri>bal>)y  brtitx  tho  price  up  to  sometlitiig 
like  LSb.  per  1,000  cubic  f<»i.  Tlie  retail  price  of  Brinoa 
oxygen  is  2d.  per  cubic  foot,  so  there  would  epfwar  to  be  a  my 
lai^  margin. 

Alk'ili.—W«  euino   next  tu  a  snlqeot  wbldi   ka>   abwdy 

absorbed  an  enonuuus  mnvunt  uf  labour  aiul  tbonglil,  and  that 
is.  the  produoiiuti  of  causiio  sod*  aisd  oklorlne  from  euumiMi 
aalu  The  L^lilanu  and  Weldou  preeeea  b  sttceediBdy  eocBfli- 
cMedand  very  cjsUr.aud  as  by  simply  elaetn)ljBnigasu*eDBtiw[ 
ab»<il  ISi.  n  ton,  chlorine  and  caustic  soda  ean  be  produced,  it 
seems,  iit  tiist  sight,  at  least,  moat  stiange  that  sloctmlytie  pro- 
cesses have  nut  replaced  all  others  within  the  last  few  y«ai» 
.\«sunji]iK  clwt  the  prvcess  works,  lot  aa  first  form  a  mugh  idea 
i>f  lit  priitinble  econvisiy.  With  Hiilablu  vata,  lUld  a  reaaonahlc 
ciirntut-'Ionsiiy,  we  may  take  it  that  Ihree  vuita  Is  a  Klwinl 
nliuHrance.  For  the  tu4i  t>f  75  per  vent,  cauatie  aoda.  wo  have 
dootrioal  enofgy,  £8.  Ua.  ;  mlt,  £1.  8s.  6d.  :  luno.  £1.  3s.  ; 
totnl,  £5.  On.  6d.  Fur  £6  we  have  thus  olitainod  a  Imi  W 
eniistie  and  li  tuns  ot  bleaching  tH>wder.  Wo  liave  aloisd 
iiotJiin)!  firr  tli«  cusl  uf  vata,  for  labuur  at  tJic  vsts  and  in 
hniidlins.  or  for  otaporstsou  i^  caustscised  liqii<>T,  Thii  unlliisry 
caustic  TiiiU'ir  nftcr  caiislicjsing  Is  'lUttv  monk,  but  utaotiu- 
lytic  cauitic  mn  \if  made  into  >  ilrrnig  lye.  On  a  amall 
Bualo  I  liAvo  pri-dueeil  lye  with  30  pot  oant,  ■B1l*<if  1^  du 
this  the  brine  ts  elt^ctrolyaud  and  thon  etiiTed  Up  with 
more  sail,  and  s<i  un  ;  tbti  prooam  beius  repeated  aevesal 
times.  Strong  caustic  is  a  K<>od  conductor,  w<  this  watbwd 
is  good  from  that  ju^int  of  view  ns  well  a*  frotii  that  of  MviMg 
in  ei'ap»r>^OiU.  Kva|Kiralion  witli  •  Varyuii  should  not  ootne 
til  more  than  a  sliilUii|{  or  two  a  ton  oxim.  It  would  douhtlam 
In.'  safe  to  say  thai,  lakint;  Itiii  way  of  satimslinic  lbs  enat,  a 
I'ln  of  cBUstie  and  a  U-n  and  a  half  of  bleaeii  shuuld  he  made 
f'lr  Sd.  This  allows  an  «i>omous  margin  fur  exneiaaa  asd  far 
)>ri>lits.  This  metlMid  of  eatimating  is  very  roi^li ;  and  imlsss  ■ 
new  prooou  worked  out  in  this  sort  of  way  onnisa  uut  with  an 
eaorinuoa  mBr|,-in,  it  ia  itot  likely  t>-  bo  wi^rtliy  o(  aooiiias 
eonaideraliun.  Un  Umkinu  into  it  further,  it  will  Kwuendly  l« 
found  that  when  all  Ihe  details  ol  cxpeiiditurn  which  will  he 
nirmiiry  in  practice  are  added,  the  margin,  if  it  sttil  «xisl%  ia 
boo  siualL  In  fact,  a  new  process  moat  loefc  niarvaUauiJy  Bnid 
on  pnpor  to  bo  reslly  worth  anytbintr  when  tesed  iiiiniiiieiiiiaMy 
Electrolytic  suda  and  bloacb  seems  to  have  an  eseaadve  margin, 
buwuier,  and  hv  bare  to  sue  whelbor  there  ia  any  other  weak 
l-'int. 

I  lj«liare  the  difHeuliy,  and  tlie  only  difficulty,  lite  in  lh« 
sniHles.  Proceaa  after  nroceas  Is  brtnisht  out,  and  each  aUima 
tji  liave  solved  the  peoMsm  of  eleotietytJe  eeds  by  the  nse  uf 
some  ivew  arrangeittant  of  the  nxtMia  partitiiin,  or  by  aoma 
other  doinil  wbicli  can  hardly  make  all  tAe  diOstwioe  betweeu 
aucoees  aiitl  failure.  The  vsiiuua  pmceasva  make  a  little  euito- 
nient  for  a  lima,  and  then  dimppcnr.  I  lieliove  beeaneo  tb* 
anodes  are  dssUoyod, 

<>f  coumo  none  uf  Uie  ordinary  metals  can  be  used  aa  anadea. 
as  tbey  are  attackvi)  ^i  oner.  I'Utinuni  ia  ganesally  an  pin —I 
not  to  bo  sttaukeil  by  cliloriue  ;  Iwt  I  liixl  tlial  il  U  iliivlir 
soton  away.  I  wouM  like  tii  lioar  this  niiliniml  .ir  dented  by 
other*,  fur  it  »a  vety  iiiijurtant  |>iiiit.  On  ihn  one  hand  I 
find  exjiMiineutiU  auialr*  Mien  away  :  oti  tli«  otbvT  we  bwr  tJ 
jdstinuui  anudva  bviiig  ut««l  extvoui-rly  in  the  rlertroiysia  (' 
chluri'les.  Of  eotims  in  llie  iiianufactun*  »f  such  a  ^«sf 
eummulUy  aa  soda,  the  oapilal  iiiveaiud  in  pbktinuin  antidas 
would  be  iirohibltive ;  aitj  Iho  )mu  wMie  of  metal 
would  load  Ui  ruiitous  oxtwndilum,  Tlu)  nnt  inaletW 
tucuiMsder  is  carbon.  In  1882  lUrloli  and  r«|MMigIi  |s4nlMl 
out  that  carbon  was  attacked  alien  uav>l  in  sn>  «ol«tiiw 
which  evolvea  omeu.  WiUMmt  kii»wing  id  their  inirk. 
I  fouitd  Iho  sama  thuig  by  a  surite  of  eK|<eninents  CMtied  "nt  in 
1883.     In  ihvee  days  it  was  tacitly  aoumed  tbst  otrlian  with 

Groxnie  of  lead  eould  be  uawl  in  tho  vediiiary  aeemulafy 
ttehes,  wilfai.ut  any  fear  of  local  action.  Though  oa^undaea 
not  aiieni  u>  outubine  with  clih>tinu  during  electmhrs^  I  ^m1 
tliat  it  is  alwaya  attacked,  ev«n  lu  a  solutu-ii  of  salt.  I  have 
tlioil  srory  kind  of  oarbiua  1  i«n  think  of,  and  llir  mull  has 
alwavs  ttoon  that  the  aiHolo  was  <»mali.sl.  I  I 
ssy  tWcnrhmiisealun  away  al  a  rate  at  all  e"Tr< 
with  which  tho  aoda  is  fanned  ;  In  eompuiRin  U>v  oim^tun  a 
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jbnr.    ,  It  muat  Iw  mMmbarad,  bi>wsT«r,  Uitit  ■>  rery  akiw 
eomaun  indcM  ovbon  uiodw  uaeloH  itImii  the  products  tuv 

Curboa  is  also  IrouliUmme  in«clMnioilljr.  It  U  difficult  ti> 
Dikkc  good  ooiilooU  witli  il,  wpcciuU}'  wheii  thiTv  ii  clilorine 
•boat.  t*if;fl  carbon  jilktiw  nru  &lii»  eiponiivu,  Mr.  Groon- 
wood  overcomo*  this  Isst  difflcultf  hy  ^ItK^tnipluting  mie  Hide  uf 
A  number  of  compnn>(ivo1r  sinall  jiIaIos,  And  (hvii  soldarliis 
tbeni  to  a  iJut*  v!  typo  tnetAl.  TIwi  typo  m»tsJ  i»  not  mposed 
to  the  auIuliuQ  uiynluire,  dse  it  would  bo  kttikcltod  by  the 
elilorinc.  Bv  this  moans  he  produaoa  a  huge  oarbon  nnodo  with 
a  OMxl  meuUlo  oonueotion. 

Feroxido  of  lead  senns  t«  pnwiil  a  solution  of  tlie  prublem. 
Cnftntunatoly,  howsTor,  peroxid«  vt  lead  is  roduood  w  hydrt»- 
ddorio  add  :  and  it  h<miiiir  to  bo  imposatble  to  «l«etrtilyio  talt 
vithuut  producintc  mimo  frm  «t:i<l  nt  Utannudo.  8nin«iii>0ci)netis 
nf  lilbsiiodv  I  tried  were  attAokoil  :  I  do  not  know,  though, 
whath«r  the  invxhnustiblo  iiivuiiuity  uf  Mr.  Fitacorold  haa 
pmdue*  sny  ipeoiHl  luaho  wbioii  wiU  Ktntid  InoM  of  fri-u  noid. 
I  am  inciinod  to  think,  thereforo.  that  pnuKM  is  hnrrLil  in  thin 
ditMtkin  aololy  by  tho  wnnt  of  agoadaaoM.  If  this  is  the  i»wl\ 
tliaro  il  a  fortune  awAiliiig  iho  iurtntnr  who  can  find  iinni«<thiiig 
whiafa  wilt  &ct  u  nn  aiindo  in  a  aoliitinn  of  eoBamon  nUt. 

I  have  tiied  oIcctmlysinK  sodium  sulphate.  Thnro  is  nnt 
tho  aiuiM  naqpa  het«.  Vou  get  hydroonjorio  Mnd  as  n  by-|iri<- 
duct  iitsteMl  Si  ohlorino,  so  Ihnt  the  Weldon  ikomss  would  still 
be  MooHMiT  ;  and  the  sulphurie  acid  would  have  Ki  be  ooocon' 
tnMd  mverj  cyda,  in  ordof  U>  act  on  lh»  next  hatdi  of  salr. 
Tkta  process  would,  in  fsct,  sarfl  tho  htocb  nsh  pan  tA  the  lodit 
pnxwa,  and,  like  all  llieM  luotliniti.  would  dcniiuid  ari)aiiic 
acid  to  make  auda  or^-stnls.  Of  oaune  thin  last  ii  nut  a  aerimis 
didEonlty,  ««pe>dally  if  quioklinic  is  needtxl  to  absorb  the 
ohlorias.  In  Ihiiciue  I  tried  lead  anodoa.  when,  to  my  surpriMt. 
the  small  tnuwa  of  chloride  Left  in  the  sulphate  ootroded  thv 
lead  anudes. 

Wper-maken  use  hinio  <iiinntitiaa  both  of  osiistic  and  bleach, 
and  they  recover  soda  and  caustioise  it  nn  their  work*.  It 
wnnkl  tlMfefore  be  nn  enormous  advantage  to  ho  alile  to  pro- 
duce caustic  and  bleach  direct  on  their  own  preniisus.  I  do  not 
know  if  the  twesonce  of  salt  would  interfere  In  aiiy  way  with 
the  aoUon  of  catutic  in  the  grass  or  straw  l>i>iler*,  but  aliuulil 
tliiaJc  nut.  By  making  the  caustic  on  the  apot,  n  anviiii;  in 
effected  la  the  processes  otherwiie  necemary.  Tlicro  would  ho 
no  need  to  coiioentralo  the  lye,  or  t^  fish  out  the  salt  that  miiy 
be  present.  Cuistio  druui»  and  oarringe  would  be  aaved  ;  but. 
of  ounreo,  against  this  tliere  niay  be  carriage  i>t  suit.  The 
iiuportaiiee  l^  pajxr  works  is  so  great  that  it  in  aintoet  h 
q*Mtlagi  wbethvr  It  would  not  pay  to  face  the  ci>rroeif>n  of  the 
Cftrbona,  end  to  atrsnge  vitta  so  that  the  luiodoa  can  bo  easily 


1  the  Bermitv  process  the  chlurino  is  not  gircn  oft,  but  a 
hypochlorite  is  fomted.  Of  course,  in  this  esse  caustic  soda 
camot  be  tmde^  Par  paper  works  espeoially  it  Is  obviously 
dwaper  (o  supply  lime  and  ret  bleaching  powdeir  himI  cauel4c, 
than  to  nwko  sodium  tijnpocblont«  only.  This  niay,  howoTer. 
depend  OD  the  anode*-  Platinum  anodoa  are  used  in  thin  pro- 
oeaa,  aiKt  it  sovtna  to  be  the  mse  that  plntinum  i*  luit  attiioVed 
in  an  alkaline  elit'Mde.  IflhisiBsi),  it  is  poeiible  to  prodiiou 
bypoohlonte  of  soda,  but  nut  causlio  aiid  blm«hing  powtltir. 
The  Hermit*  nrocete  is  apparently  ceniinerciAlly  siiccoaalul. 
HogiMsimn  ehloriile  is  gonemll.v  oniployod  in  the  Hnnuitn 
prooeee,  but  I  have  been  told  that  aolt  is  now  at«d.  It  has 
Men  laid  that  electrolytic  hyp'x.-hlnrites,  eapeoially  of  inng- 
ne*iuiu,  have  more  bteiwhint;  pnwer  than  ihe  ordinary  bleaching 

Ciwder.  Of  course  a  sijUium.  ui'  any  other  hypochlorite,  may 
I  formed  which  has  twiee  as  much  of  it«  chlorine  avntlablo, 
when  eompkred  with  bleaching  pow<ler ;  but  thta  >a  mctvly 
an  apparent  gain,  as  it  tnkos  twice  na  much  electricity  tu 
prodoce  thm  hypochlorite.  M»atB.  I'ruu  and  Itcvnn,  how- 
•vaTi  bold  that  the  bleaeliing  power  of  these  c>ni|>'>unila  i* 
not  M  determined  by  ancnious  ociil.  They  mnintain  thnc 
the  fibre*  to  be  bleaehed  contAin  some  ketones  or  utber,  nml 
tlieso  ketonot  ahsorb  some  "f  the  availublo  uhlonnu.  uspe- 
oinlly  when  prfiTiiled  by  bleaching  powder  ;  that  the  hyjio- 
chlorite  of  eodiuni  and  uf  cnlcium  wsate  available  chlorine  on 
the  umIom  work  of  chluriimting  these  ketones,  while  msgneainni 
hypocUorito  devote*  iu  whole  attMition  to  hone*t  blench  ioR:' 
(n  aounc  if  it  i*  stivhUy  easier  to  oxidiie  the  colouring  mattora 
than  t^  St  lock  Ibo  Icctonea,  it  may  bo  the  cnau  thai  n  hypo- 
chlorite  'rf  B  weak  hose,  like  inngncaiutn,  nuiy  lie  able  to  bleach, 
hilt  not  bo  attack  Icetcnee.  It  would  then  K>  better  thii'i 
the  hypochlurito  of  oatdUDi,  or  eHpecislty  sodium.  Theao 
matter*  are  beli«4-  left  in  the  hnnd*  of  *ach  niithorilira 
H*  Meaars.  CroM  and  Bovan.  They  make  out,  also,  that 
elaotrolytjoally  prepared  magnoaium  hypuohlurite  is  beet. 
This  seeoM  very  strange.  Of  course  it  would  mean  that  some 
other  salt  is  reaUr  formed.  The  properties  <if  a  salt  canni.>t 
depend  on  the  meUiod  of  its  prvpanition,  and  there  i«  no  rnajcic 
I  ill  eleettxilyus. 

PofMeitun  Cliiomt*. — The  manufacture  of  polassiuui  cldomte 
\  oanied  not  by  eleetrolynng  u  hot  aolution  of  llie  ohlotlde. 


iCd^B 

I 

I 

Ixru- 
ktura^ 

.  ul 

iCMlfl 


1 


The  ehlonte  is  then  fonncd  instead  of  llie  hypochlorite.  Thii 
ptucM*  is  duriod  uut  un  a  lurgu  «caJe  at  VaUorljoi,  in  Friktioe, 
under  the  direction  of  M.  GiUl.do-dlimtlaur.  It  is  atutod  ttmt 
they  iiinkealonaday,  24  hinae- power  hours  yielding  2 *2lb.  The 
power  is  eiipidied  by  a  wat4^sll,  so  that  the  chl'irate  should  be 
very  oheaply  mailo,  if  Ibo  aiindee  are  absolDbely  free  (roi 
cumeion.     Plntinum  anodes  are  employed, 

Tbk  EL^cTBLotvsia  or  Yvtxo  Salt. 

Many  inventors  hare  been  at  woric  on  eleotrolysl*  uf  fusi 
salt.  At  flnt  sight  this  nlao  seems  moat  aimplei.  Salt  is  ohea' . 
and  i«  fusible,  and,  thert^oro,  all  thai  has  to  be  done  is  to  melt 
it  and  eJectmiyie  it,  iteitiog  s>)diuni  at  une  pole  and  chlorine  at 
the  other.  The  sodium  couhl  be  nold  at  *  voiy  low  price  f«r 
making  aluminium,  and  for  amalKsmatioii  in  gold  extraction, 
and  can,  of  ooiuee,  bu  ounvortud  into  caustic  soiU  »r  ciystnU  oi 
desired.  Consumer*  of  cnualio  would  buy  the  mutuUic  bihIiuiu, 
and  would  add  water,  thus  ubtHining  purvmustic.  The  murgiu 
of  jwofli  in  this  case  li  appan^nlly  enoruiuu*. 

Tho  ditllcultie*  are,  however,  very  serious.  In  the  flrat  place, 
aodium  chloiitle  boils  at  a  very  btllo  alx'Ve  its  molting  point.  ■ 
The  roaolt  ii  that  the  sodium  is  obtained  mixed  with  large  qtuin-f 
titles  uf  salt,  5Iollcd  tult  is  by  no  moan*  a  conrouient  subataiice 
to  handle.     It  sots  on  many  kinds  of  ckr,  ao  that  ordinary  liru- 
cluy  cmoiblee  uannot  bo  employed.    Clilurine  at  a  tempuratura 
corrospoadtns  to  a  red  heat  I*  also  truuUeeome  to  dei>l  with. 
is  said  that  chloiine  wiU  not  attack  a  dry  metal,  so  that  iron 
bo  used  for  the  containing  vetuol.     Most  pHt«nt««*  deacril: 
vcsieli  of  iron  with  porcckiii  whure  insulation  i*  necoatary. 

Wc   now  come  to  tlic  nuodos  ngiiiii.     A*  there  is  ttu  u&ygeu 
present,  it  would  seem  as  if  usrlfuii  iui([bt  be  uted.     Palouteei  _ 
olwaye  mention  carbon  anodes.      Retort  carbon  Is  Cdteu  away,  ■ 
anil  so  are  electric  light  or  artificial  imrbon  rods.  m 

It  seems  strange  that  carbon  should  l>o  attsickod,  .\iid  it  would 
bo  well  for  thoso  oipcrimont*  to  bu  ropoatod,  to  make  auro  that 
there  is  no  error.  Of  course  oirlHin  is  tlie  only  hupu.  WJiothcr 
the  ddotino  is  dry  or  not,  metuU  are  eaten  away  with  great 
rapidity.  The  onutles  aic  ccrioiled  chiefly  at  the  surloce.  Dl 
hdilition  Iu  these  trouble*,  the  theoretical  tiuanlity  of  sodiuui  is 
not  -ibtaintid.  Some  peojile  hsve  snj>po*ea  that  there  is  a  sub- 
chl'indo  formed,  and  thst  sodium  is  really  not  *  mouovoJont' 
metal.  This  is  rather  an  extravsgaitt  cution.  I  do  nut  know 
why  both  aoiiiuni  uiid  ohluritie  sliould  not  be  soluble  in  the 
fused  chloride  without  forming  any  deGnite  uoniiHJUiul.  So 
many  workera  have  been  nnsucccsstul  with  fused  ault,  that  it 
looks  as  if  there  wore  some  iusuiicrablo  obBta<lc  in  tlio  way, 
and  it  is  i|ucstionable  whether  the  ground  is  worth  any  further 
labour. 

EuKTnoi.TSiM  nr  Fl-kni)  Sops. 

Costuer  ha*  recently  propoeod  toiimduce  aodtuni  cheaply  bv  j 
the  electrolvhis  of  fgted  caustic.    Tlie  lempeniture  is  to  benign  I 
enough  to  liue  the  cauitio,  but  not  high  enouuh  for  the  sodium 
to  decompoaa  the  fused  hydrate  fonnmu  oxide.     Whether  this 
proccM  ba*  had  any  success  commeicially,  1  do  not  know. 

Ai-rHDnfu. 

Tho  extraction  of  alumimum  has  long  been  an  important 
problem.  The  old  method  was  to  roplaeo  aluminium  in  its 
chloride  by  moans  nf  sodium.  This  involve*  tho  msnufacturo 
of  nietnllic  aodium,  and  of  the  onhydruus  vlitoridv  uf  alumiiiiuni. 
Tim  aiihf  druus  chloride  c&iuiot  be  obtAiiied  by  evaporation  of 
it*  solution,  HS  tlie  solution  give*  olT  hydrocbloiic  ncid  and 
lenvo*  alumina ;  otherwise  the  anhydrous  chloride  would  bo 
■luite  cho*p.  Tlic  price  of  sodium  hns  been  reduced  recently 
by  the  Castner  jmoeis,  but  the  oitraction  uf  aluminium  by 
onlinary  mean*  Is  still  so  ejtpen*ive  tliat  electrical  methods  can 
compete. 

It  eeems  to  ba  inipaieible  to  depoeit  aluminiuin  from  any  of 
it*  solutions,  so  fusoa  salts  have  to  bo  employed.  The  clectni- 
lytic  pnicewd  differ  in  detail  only.  1'ho  olcctmlytc  ii  cryolite, 
or  ■  solution  u(  uluiniun  in  cryolite.  If  cryolite  is  clootrolyaed. 
sluininiuLii  la  deiwsited,  and  fluorine  I*  presumably  evolved  ut 
Ihe  an>.>de,  which  is  nisdo  of  oarbim.  I  hsve  not  soon  uny 
nccfrunt  of  how  the  lluorine  come*  off.  Yet  in  aomo  iiroeosaoa 
it  is  atntcd  that  cryolite  is  electrolysed  l)y  itaelf.     In  tlie  Minet 

Spioosa  Ihe  solution  of  oxide  ia  cmjiloyed.  and  alutniiiium  is 
uiHwtted.  and  the  anodes  ore  bunted  nwny  by  Ihu  uxygeit, 
^ivin^  off,  acourdiug  to  some  accounts,  osrlHiu  dioxide,  but 
prulxibly  tho  monoxide  in  fact.  The  chief  difllciiltirj>  in  the 
electrolysis  of  cryolite  solution*  are  duo  to  the  cryolite  itself,  aa 
it  attack*  all  the  >obitance*  commonly  employed  for  making 
crucible*.  It  i*  therefore  usual  to  ium  oast  iron  to  make  the 
containing  vostehi  or  vata,  and  to  heat  the  electrolyte  by 
electrical  power  from  the  inside. 

Hinet  usee  iron  vata,  and  arratiM*  a  Bhunt-eurront,  which 
make*  the  r«ti  to  tome  extent  cathodea,  so  that  they  ate  not 
attacked  by  the  dcctrolyte.  IVcaiiniably.  fluoriiiu  is  soluble  in 
fused  ciyolito,  and  attack*  iron.  Uy  mnkinu  it  a  cathudt'  it  is 
alwftVM  coated  with  aluminium,  so  that  any  lluorine  is  taken  up 
in  dlasolvlng  off  some  of  thl«  aluminium,  Tlie  importAnoo  of 
preventing  the  oorrosiou  does  not  lie  so  much  in  the  suj^t  saving 
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of  iron  ubi  the ^mMa^tan of  any  daitook  at  4bis  mvUl  in  the 
bill  mi  Ilium.  T!iu  graat  ilifK<TiiIty  U  to  ({et  tho  niuHiiniuni  puru, 
aed  Mif  iriM  of  iron  radncM  iu  vduo  for  moit  purpwt*  very 
^(iNlIy,  Minot  rcdiicn  tho  melting  pulnt  ''f  the  vlvcirol^te  \iy 
Iho  addition  of  oimiiitoii  mU.  In  [ni>  tlnll  prucew,  oirritil  •m 
U  RlUlnirg.  tlif  uluuiiMlyiu  i«  jinifll'.iiUjr  tfio  (*ine.  CiiUium 
ftu4iriil«  i»  aaml  U-  mix  nitli  tlio  Fr)'»]il«,  or  calciam  ehl'Tiilo. 
Tlvu  Klvinur.  lukd.  1  1«li*vi>,  tlio  IIaII.  {•rucnwi-a,  amviimcd  im 
ill  F.ii^liini}.  Th<>  i-riiCMM*  liave  an  often  l>c«ii  fully  (lua«ritiu>l 
oImwIiviv,  lh>t  t  iinod  luil  iliMua  tlioiii  ul  any  l«ii(,'tli  buiv. 
Thara  i*  itill  n  Rro»t  dNiuuiil  for  dwaper  altiiiiiiiiuiii :  niid  U)«re 
ia  tnneli  to  hv  limie  ia  making  it  pure.    Alumiiiluoi  hu  a  ulrong 

"ftSiniV  fur  tilioon,  aiid  ■mikll  vMoeotafM  of  riliotm  Mid  iron  nrc 

'fmenlly  prowflt,  and  ar«  VMy  d«1et«riQiiu. 

Tltia  BiaUl  i*  eloMly  itlli«)l  to  aliiniinium.  nud  la  «iinilar  wiUi 
ngud  to  ila  «nhydRMU  ohlnrido.  Thrrc  U  not  the  wuuc  d«muid 
tot  it,  «•  pithur  it  doea  not  ^ive  reiuarluklilo  alluya  Uk*  Ihoia  o( 
alutniniuro,  or  (hoy  bav«  not  boeii  inveati^itMvl.  It  ia  MJd  to 
be  made  on  the  ConiLiiunt  by  el«clr(ilysing  tho  dnnblo  chlorida 
ot  maf-neaium  and  aodiiini  or  putaMiiini  i>btntnod  from  the 
mc4hor  liijuicl  >(t«<r  ovafHirating  itcn  water.  The  double  aalt 
can  appan-nily  bo  twidiircd  anliydn>a>  without  tlio  furmntiun  of 
much  ninjjnvain. 

I^nuiuaala  bare  bovn  made  to  dtwl  witb  xinc  ores  eloctricall^. 
The  lileiKl  is  to  be  n)Mt«d  into  sulphate,  and  tho  xolution  dis- 
aolvad  and  eleclrnlyaad.  A  gmtt  difflculty  arinca  in  tlio  <lo[Hiiii' 
tton  of  Ibo  matol.  It  cnnida  down  in  tawcfl.  Kiliniu  pro)Ki««d 
touaebit^-currant (liitmit in.  holding  thatxinc  thunoomcBduwiiiii 
th»  Tvgiuina  atato.  WkU  [-refara  lu  ibo  acetate  of  zino  ui  the 
ulectro^te  :  and  alknlitit  solutiona,  aucb  ua  cincale  of  audn.  have 
also  been  |>ropuM<l,  lain  nut  aware  that  ninohas  boan  depvailnl 
commanially.  SluiUar  prooataeahaTebaoo  propoaed  fordealing 
wtth  tlM)  aifrer-iinc  aUi^  produced  in  tho  Tarkoa  or  Kanton 
daaQrerintion  proccaa. 

LXAD. 

Bti  far  llttU)  hai  been  duna  in  the  way  of  dea)!uj{  witli  lead 
orea  electriually.  It  baa  been  jwopoMd  to  niaka  anodaa  of 
Italcna.  an<l  to  work  with  lead  ititnta  *a  elactrolyta.  but  I  hav<i 
not  board  itmt  niiy  *ucli  pweaaa  haa  been  cnrried  out  biicccu- 
(uUy.  It  it  hardly  likoly  tltat  it  could,  ai  lend  fomiii  troubk. 
aoma  treiM  in  acid  aolutJMu-  Anyonu  who  hiu  workvil  with 
anlntioni  of  luob  aalta  aa  Uvtd  ulcnitv  would  hv  iiiulined  to  give 
Up  all  hope  of  obtaining  anything  like  a  rcaaonably  ootnpnvt 
dciioait  of  ItaA. 

The  extnction  of  ailTor  fr^-m  l«*d  by  the  PAttinaon  procuna 
U  Vfiry  cumbroua  and  nmndal)oul,  and  i«,  of  couno,  oxpoiiaivc. 
Koitb  iilaitcd  a  work*  in  America  fur  dcailvoriain^  oluvtru- 
lylicslly.  Uo  im«4  a  Kilutioii  uf  auliiliatc  of  lead  in  aodiuiii 
Boetale  na  cleutrolyte.  Tliuu^-h  the  Keith  pruoeM  wna  bruu^rhc 
out  autiie  10  ten  yean  itfy,  it  doa«  not  aceiii  to  have  como  inl^' 
general  me.  Ilia  dvpoait  of  lead  rvan  fmin  Mich  n  uilution  an 
aodium  ntunibite  ia  iwy  bulky  and  ajHmKy,  and  ia  dilUcult  to 
d<*l  with,  aa  it  i*  apt  to  deoompuao  water  and  midinu 
apontancoualy  duruif;  luindlinK. 

00U>  AMI)  SlLVKU. 

Greenwood  and  other*  have  propgaed  tu  make  cblerin«  alec- 
trolytioally  (or  eatduDg  sold  bf  "*'  oUorina  prooaaa.  Aa  (hia 
ia  amoily  tbe  aame  probtam  aa  DMking  bleaoning  powdor.  the 
Mine  difficultiaa  haro  ta  bo  ovaroooie  ;  au  it  ii«od  do*  bo  dia- 
onaaod  further. 

Mr.  Orookea'a  loiliuin  amalfjim  for  making  the  mi-rcuty  ready 
to  aeise  any  particle*  of  gold,  and  to  kucp  it  from  getting 
"ilok,"  can  De  replaced  by  making  th«  mercury  itacif  th« 
cntliiHle.  U  la  qnaauonable  whelhor  thia  would  bo  wortb  vhilo, 
a*  the  andium  amalfpun  ia  vary  convenient. 

Hr.  Crookea  ha«  recently  brought  out  other  electric  eotd 
liroeaaaM.  H«  lintla  that  the  partiolaa  of  gold  become  antalKa- 
ated,  and  collect  and  jpil  eauL'lit  in  Ibe  uierctiry.  if  Ine 
imped  i^nartJt  ia  waabed  in  a  wealt  aiilution  of  a  mercury  ult, 
nndar  tba  tnlliMmoe  »t  an  alternating  oiimint  of  aniall  fr«- 
(|U*n«y.  It  i*  difficult  lu  aeo  how  (he  alternating  current 
r«a«l(a.  t'nite*  the  current. deiuity  or  the  reeiatanco  nl  the 
ttolyto  in  iiyuii'lhiii),'  fiibul"u>.  then  oannot  be  anv  current 
'h  the  small  pertiulea  of  |n>l<l,  na  tbo  mtntiteat  polariaation 
would  inaka  alitbo  electiidty  flow  by  the  alactntyU,  and  iMt 
Jiiy  tile  little  pi«c«a  of  gold,  evon  (bough  they  are  lety  much 
"      or  eonduotora. 

(To  h*  eemlHkmd.) 


— Bveiy    MTioM  oolliny  Mplodon    la  a 
Mibt  to  be  ti^en  by  bvHMe*  maBagen'  of  eieclrto 
aniaratae  to  puah  the  Mt*iil«itca  of  electricity.    Tbe 
rV  Slip  esploawNi  ha*  beea  UMOooarioa  d  remark*  in  tbn 
paper*  upon  Uie  dcaitabUtty  of  UilfodiMjIng  portaUa  etedrlc 
and  a  ibort  nntlre  Mint  rouBd  to  the  jiafient  of  tbo  4itUicA 
be  euro  ol  gaininir  Ineeriion  and  rteaiUwliUeraat.     RIao- 
trMty  bdoMlned  i«  protldo  greater  ralety  and  Eeltar  faeUlttea  In 
«oUlary  work,  and  Uia  ino  of  arerr  optiortuDlty  abovld  bo  takan  to 
(oreaboaMtUabot. 


I       (oreaai 


TRADE  NOTES  AND  NOVELTIES. 


nOLDEN.  URAKB,  AKD  UOUUAkl'H  SEW-  KhKUTMrAL 
KEL-OKIHSG  INSTRUMENTS. 
Till*  inatriunenta  which  are  now  liitr'Kliioo'I  liy  Klcaara.  Dr«ke 
nncl  llorhain  are  ntd  U>  be  free  from  many  of  the  defcdaof 
ili'sifjii.  which  wouW  CAU«e  rcadinipi  In  mnny  exidint:  in»mi 
inCTira  t"  differ  from  the  indtcatirin  of  itaiulnMN  with  which 
they  iiiijjht  bo  couipariHl.  Th-o  new  ■erica  of  iiiKtmiitauia 
incluilc*  the  fnllowiiift  ■  1-  Beoonlin)-  ammeter.  hoi'Mrip 
principle  for  either  direot  or  altcvrmiiTig  currenia,  with  ocm- 
tinuouB  rvcurd.  2.  Recording  voltmeim- ;  dcctronugnclic  with  M 
moving  ct>il,  oiMMi  tvadltig  for  dirret  ciirrenu  with  inlermitteut  ^ 
recurtl.  9,  Reconlin^  Hiiiinetvr,  dcnd  boat,  olectramafcnciie  fur 
direct  curretita,  with  omtinuoua  or  intermittent  records,  d. 
Kecotding  rolunotor,  dead  benl>  clectr<»ua(ni«l>e  for  direct 
uurronla,  with  onulinuouaor  iutermiltemt  roeord.  5.  Kacnrding 

NuenDiMO 
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iktiiiuetcr,  frictiouleas,  dead  beat,  witb  photogn|ifcia  a(_ 

record  (or  diivct  currunts.  6.  Beooraing  ToUmotor,  Mcticii* 
less.  dMd  bcHl,  with  }ihologt«phic  oontiniMUB  rcourd  for  direct 
ciirrenta.  7.  Combiued  recording  ammeter  and  volttnalar. 
'lead  bent,  frictionleis,  with  intermittent  pb<>togni|>liie  man 
for  ilircct  curronU.  8.  Recording  aiumotcr,  friotioulosN,  ilaad 
IhuU  with  phot'igiaphio  record  for  idteniatiiif;  eunreata,  9. 
Iteconliiig  Tollmeter,  (rictiuuleaa,  dead  beat,  with  phetugnphic 
rvciinl  fur  allerHtlng  currenta. 

The  hoC-itrip  Moordiog  ammeter,  for  ttltber  diroct  or  aktar- 
iiHtiiiRciiTrcnts,  is  illuatratod  in  Fix.  1,  and  the  principle  em^ofad 
in  ibu  wockiiiK  portion  i*  cloarly  afaown  in  the  dUgnuu  of  Ffg,8. 
Hi-ru  wc  have  two  metal  stripa,  A  aud  B,  aa  sbu«»,  of  tbo  »ma 
luiiL'th.  stRiti'iii,  utid  material.  Tliese  attipa  are  tahtenad  t»- 
IjOtlier  by  riveta,  or  oth«rwise  secured  at  the  point  E,  and  alae 
ri^iiUy  necurod  at  C  aud  D.  If  not  faateuod  bigother  at  K 
they  iniuht  bo  Kii|>poacd  to  be  capable  of  tamiuf^  about  ike 
points  C  and  D,  describing  tba  arc  C,  luul  IX  reuwctivoly.  But 
the  strips  are  rijjidly  oonnect«d  at  E,  and,  therefore,  if  only  the 
upper  strip,  A,  »  cnuscd  t"  eilcnd  by  a  rlae  of  teniparatura  in 


1 


PW.  2. 


it,  produced  by  the 


'c  »f  the  c«rr«nl,  the  pxeitioB  «| 
thoayatom  of  strice  will  bo  fcrvc^l  l>>  lako  up  will  be  cota  In 
which  tbo  eqnibbnum  ia  obtained,  atxl  Ihia  pnaitlon  will  luaal- 
feally  di'poud  ou  the  aotoal  anuwnt  of  oxtanaioti  uf  tho  top 
atri|i.  For  inataace,  auppcae  tba*  ibo  aniouni  uf  esleaalcai 
of  Ui«  lop  atrip,  A,  ia  aoual  to  the  length  of  iba  lino  P  U, 
than  tba  dotted  lino,  COD,  will  repreaont  the  poelUuu  ui 
tbo  ayataiu  when  the  strip  A  haa  extended  by  that  ainomt  i 
and,  moreover,  it  is  obvioua  that  tbia  pnattion  will  ba  tb*  only 
one  In  which  e>iuilihrium  b  produced  hj  a  certain  delBlla 
currenl  In  the  strip  A  .  it  may,  ib^refore,  be  aaid  that  the  pari- 
tlMi  ta  <IopoDdent  upon  a  oprtain  current.  It  will  be  undaT' 
stood  that  a  riae  of  tomncrature  in  both  stripa  unmltanaoualy, 
suoli  as  would  Iw  pnidnoed  b}-  atuKispherk  oaaaea,  will  noi 
albol  the  system  at  all,  «inc«  each  stnii  alll  langtben  to  tba 
aame  extant  ludepandently,  and  there  will  be  no  torairg  mora- 
luOBt  whatavar.  Tho  rarard  ia  mada  oa  a  pioea  of  oumnl«d 
paper  attached  to  a  Terlicol  drum  revolrad  by  dnckwurk^at  a 
nila  which  is  rcgii!nif<d  lo  suit  regntraiaanla),  by  miani  ot  a 
pan  ounUinins  anilitio  ink,  giving  a  eontlBMOua  nnati.    Tba 


I 


J 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  30,  1892.       339 


•jr. 

m 


pw  b  AtUobvd  bjr  aa  Aliuiiiuiuin  4Tm  to  au  «rbor,  whioK  ii 
lurn«d  throt^  a  grtater  t>r  lean  siigle  ncounling  to  thu  uaiount 
of  aspKIwion  u(  the  strip.  A  tixi^d  scnlu  oIobu  t-illiu  [ten «iuiblcis 
111*  ABiount  of  onnviil  [iamui;;  m  siiy  inuruent  tu  W  re*d  bjr  tbe 
eye.  Thu  iiutruRiciil  ia  tuilablu  for  AlternAlitiK  or  diracl- 
euimDt  ctreaitB.  It  hiM  no  ovrtm  nnd  ukm  Htllo  piiwcr  ;  ou  tlte 
OtlKT  huiid,  awing  U>  tha  ri^iilicy  nf  thn  iiy*t«ni  of  iiiautl  itripK, 
U  (ruu  iiDin  the  errun  which  nrlac  (r<iui  tli«  f ricti»ii  of  Ui« 
^  jO  npoa  tlie  pttpor,  luul  furm  n  sourco  o{  ivaeoutncy  in  raoat 
of  th«  raoordiiiK  iiutrupiciit*  cmploved  nt  llie  jireaviit  Lime. 
Tbo  width  of  lh«  pajier  atrip  may  w  irvm  3iu.  tuwii.  ftccurding 
to  nrhethor  a  very  op«ii  tcsle  i«  rtxiuiivd  or  iiuL 

Tho  fonture  of  Iho  i«cwnline  vi>luiiot«r  with  morinc  cil,  fur 
direct  current*,  U  its  «llrciuciy  open  rendinK,  whbh  cnnibinod 
rllh  il»  fnclionlDM  mtion,  owinii  to  tho  istannilteiil  ruoml 
rhidl  it  ia  onuaod  tu  ntuko  by  lucitna  of  mi  noMMory  oloolro- 
3i«t,  roudora  il  uxtTumely  taluablu  (ur  chocking  aniall 
ti'ina  of  potential.     Th«  Bluctriciil  purtiuii  of  tliv  itpiHtnttiut 
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conaiat*  <if  «  mil.  mounted  on  nn  arbor  workiii);  in  JDwullod 
Fn)«TCuriii]  bMriiigs,  nnd  nioring  in  nn  extremely  pnwurfui 
hniipwtic  field.  The  p«ii  ia  intormitlontly  prepisnrt  iijisinst  r.ho 
HMp«r  liy  means  of  kd  tuxeunry  elijotroiniigiiot  in  the  haim  /.( 
pche  inMruiBont,  workod  by  niMUB  of  n  tiiuin  ourrunt  or  by  n 
'  single  Mptrate  e«tl  if  dvairad;  the  ooiilnota  oontrvltiiig  tUia 
movement  are  cArrinl  by  dio  ctockwork  in  the  drum. 

The  eleotrioal  pcirtion  of  th«  dend-bont  recotdinK  amnieli!<r 
for  direct  currenta  ia  a  mmlilimtion  of  the  wcll-knotrn  dood- 
'bcHt  ammeter  »old  by  Meaiira.  Dmke  nud  (Jurham  ;  the  rcc.jrd- 
!  port  tun  can  be  tlctud  for  cuntinuoui  uriiitvrmittoiitruonrdi, 
I  Utttir  *yiit«in  avuiding  the  frivtion  on  the  paper  entirety. 
'  ia  aimilar  in  citornal  appearance  to  Pi)(.  5. 
Tho  dead-bent  rocnrding  voltniotvr  for  direct  curronta.  Pig. 
,  difltei  only  from  the  abovo  in  tho  proportion  ■>f  the  vikri<>ii« 
■  and  in  the  winding.  It  it  remarkably  frao  from  hyKlfr. 
I  error*,  and  ia  profa&bly  more  accuratu  tlinn  any  rocowinR 
fnttruinent  in  use  at  tlio  pr«aeiit  liinu,  thouj^h  not  to  accurate 
aa  tho  photographic  inatrumentt  which  we  d«aorlbe  below. 


KtU.    i. 

Ttw  ammeC«r  photofjrnpliic  record  for  direct  i;urren<«.  and 
tboae  following  it,  mentioned  nbovo.  nra  axtoninlly  all  «f  tlio 
•anttt    appearanco   and    aiiv,    ilifltirinif   only   in   their   iiitcrnnl 
rdetait*.     They   aro  ubout  flfu    ions   ""d    ISiii.  wide,   and  art- 
nmuif^cd  a*  ahowii  in  Fi^;.  4,    The  rQvolvinjf  duuk  oovcr«d  nitli 
Paeiuitucd  paper  i«  c«ntain«d  ijt  a  removaUe  box  on  thv  left. 
''Thia  box  can  be  removed  to  the  dnrk  Kom,  after  cloaing  the 
shutt«r,  for  the  paper  to  be  cliniiKod  and  tho  record  developed. 
J!hv  tource  of  liyht  vmpluyud  inuy  be  i,-aa  <ir  electric.    Tho  boam 
itnngee  on  the    niirrur  of  a    Hvlilcn-D'Araonval  dead-beat 
dvaiMMiieter,  and  ia  tbL'refroin  r<<tlrui4Hl  lo  thu  auifaoe  of  the 
am.     A    small    porli"ii  of  t)i«  btiani    ia,  huwewr,  djroctcd 
Lupw^rda,  and  forma  a  vitiiul  puiiitcr  on  a  ^rouml'^laaa  ecale  at 
[the  top  of  the  box.     Thu  accuracy  and   couTeni«ncD   of   thia 
^ffiatrumont  onnn«t  bo  lurpnaaml.     It  ia  not  affected   by  vibra- 
tion, the  preaenoo  of  maipuita,  or  any  of  th«  uaual  caiiMi*  which 
kill  diaturb  the  working  of  niuat  inalruniuiita.     Th«  prooOM  of 
EehauKLng  and  duvetopiug  the  paper  is  a  aitnple  oiw  ;  and,  taatly. 
Bthe  power  taken  by  tliia  and  the  succeeding  iattnuuenta  doM 
aot  MSMd  une  wait. 
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BRUSH  ELECTRICAL  ENGINEERING  COMPANY,  UHITED. 

Pirectors  1  HUfirace  the  Duke  of  MarlbgrouL'li,  chairman  ;  J.  B, 
nrnlihH'alln,  Km],,  Jan.  (of  Mowr*,  Kcier  ana  Itralihualte} :  R. 
Oarcke,  Eni,  ;  Avitior  U.  Sandytiton.  K«i  ;  ^oKln•^l  Fro(|»rlck 
Oeor^  Hl«UBrl  ;  K    H   Van  Tnjmp,  Ej*(j,  ;  Eilwacyl  WoihIb,  E»i\, 

Third  annual  report  lo  bi?  prvodiiMd  lo  llie  ahnraholdute  at  the    ■ 

Kneral  meetinff  of  the  Company  to  be  hold  ac  (^niion.atr«ot  ^ 
it«l.  Uindno,  K.C-,  on  Friday,  September  30,  IM02.  at  3  |>.tn. 
Tlio  Diractora  bOKloaabmit  tbo  balaDOoaheat  and  prulit  and 
loM  sccouat  for  the  year  eetlod  Jurit>  3n  liut.  Tho  |>r«fit  aad  low 
n«oonnt  ahowa  a  groat  pro0t  of  £u-'>,7oT.  1 1».  'M.,  in«lnMt>«  of  tlie 
amount,  brought  furwnrd  from  liMt  acuoiiUl.  After  deduutinr 
ntnndingchar^ea,  maintenanoeof  building's,  pl.-ln^,  and  patenta,  atid  ■ 
intciuton  debenture*  and  nevdebBniuic  atock,  there  remaina  a  f 
balaoeeaf  i.'tn.tW).  15*  Sd.  Tho  Ulrocilorii  reoommcnd  Ihal,  aa  In 
former  j-oar*.  C3,0U0  be  npiilied  to  mtunilon  of  projwtty,  patenta, 
and  gMMlwill  nooounta,  and  £m)rt  to  roduetioii  of  iirebmlnary 
and  other  expeoMe  aoeount.  Aii  interim  diddenil  at  the  rate 
of  6  par  oeiib.  per  annum  upuo  both  preferenm  anct  ordinary 
abarea,  abiorbing  £lI,oS3.  10a.  Id.  1ia«  been  jiaid  for  tlie  sU 
months  ended  St>i  Decombcr.  1S9I,  and  the  Directora  recommend 
that  i^l  l,Sa:i  16*.  Id-  be  applied  to  liio  paymont  of  a  farther  divi- 
dend, makint!  Ii  (lor  cent,  pec  annum  uiion  boUi  ctnaaca  of  iharo* : 
the  balance  of  £'K3.  3*.  (kl,  beln^  cairlod  forward  to  next  luicount. 
With  a  view  lo  proi  idlng  lulilltlonHl  caiill«t  fur  extenaloni*  at  the 
Loughborough  Work*,  and  lo  unable  the  Company  lo  deal 
adoouately  with  oontntcta  on  baud  f<?r  f>lMtric  lightlnt;  and  other 
work  in  the  City  of  London  and  elaowliere  the  capital  account 
ha*  during  tbo  iMwt  year  bean  inoreaaed  by  the  iaane  of  ahareii  to 
tho  umouni  ol  £1 1  .'2^  Dnriiw  tho  year  tho  £T>VOOO  6  per  c«nl. 
mortgMce  debenture*  of  tho  Company  hav*  boon  redeemed  by  the 
itaue  of  £l'J5,0UO  41  jiar  oont.  perpetual  dobaoMre  alook,  ol  which 
the  major  portion  wua  iaauol  to  holdeta  of  the  XT'i.UOO 
mortRoge  doboaturea  at  the  rate  of  £111)  H  per  ooul.  dobuntui-o 
atock  [oc  each  £100  6  per  cent.  mur<KaM  dibenture.  The  tiinonut 
of  thia  iiromium  ha*  noon  added  to  Uie  proiATly,   intents,  und 

food  will  aocnunt.  The  capacity  ol  ilie  Oomiiany  a  norka  at 
.oiighboroiigh  haa  liecn  Increased  during  tbo  uasi  year  by  the 
erection  ol  additional  building*  and  plant,  nncl  tho  Company  ia 
now  in  a  favoumbte  iioxitton  for  iindorlnklnc  lateu  cnnl.rnl  alAElon 
iknd  uthor  oonliactji.  Further  addition*  irtth  a  view  to  tho  oon- 
ceiitration  of  the  Company *a  man u (act ii ring  operations  at  Louf^h- 
borough  are  now  in  progrcM.  The  looomotit^  and  roUinK-etMk 
dopartmont  oontinuua  (nliafactory,  and  imiiorlanl  conlracta  hare 
boco  carried  out  daring  tho  yoar.  Tho  lertioal  ateam  vntfinea 
rannufactorcd  by  the  Cam|iaiiy  e|Hcially  for  dririog  electrical 
innchinery  alto  continue  to  grow  m  Uvour.  and  namboti  have  boon 
aupp1i«d  to  other  flrma  engaged  in  tho  oUctrlnnl  tnduatry.  Satia- 
factory  advance  ha«  been  mode  with  the  City  of  London  electric 
lighting  contniot  reterr^  to  in  the  hu-t  re(iort,  and  the  plant 
nlready  instAllcd  it  now  regularly  euj>|ilylu(!  public  and  private 
electric  lighting  in  a  Urge  jiart  of  the  City  of  London.  The  plant 
•o  far  eraoteil  tar  the  City  of  London  Electric  LiebtinK  Company 
roprveente  only  n  amaU  portion  of  the  loul  work  to  bo  done  for 
lliat  Comjiany.  and  In  view  of  the  numocnua  applicntion*  whioh 
have  been  reeeii*<td  fur  light  tn  the  City  of  London,  it  may  fairly 
be  aoticipaCed  that  the  work  lo  be  exocnled  duilii}:  tbo  curiont 
vcar  andor  thia  contract  will  add  twv  materially  to  the  roluuie  of 
buEinoaa.  The  Company  hoe  alao  during  the  paat  year  aecured 
large  contract*  from  niunicipalitiwfurlhoeijuipmenlof  oleetrloity 
aupply  station*  tn  noiTinl  of  the  lending  towna  of  (treat  Britain ; 
and  the  proepecle  cf  other  looal  authoritio*  deciding  lo  carry 
out  oentrsl  atotioii  work*,  and  of  thia  I'ompany  aharing 
fully  in  the  eJWtutiou  of  such  order*,  are  encou raxing. 
Tho  Dtreotora  deemed  it  advlaable  lo  make  a  ooinprebenaire 
exhibit  of  the  Company'*  manufaoturea  at  the  recent  Cryalal 
Paluoo  Electricnl  BihibiUoo,  and  there  la  every  indioalion  that 
tho  r«imlt«  wiU  juatify  the  course  udoptod  The  whole  of  the  coet 
oonnoctod  therewith  hoa  been  written  off  in  tho  jiroBl  and  loes 
aooonnt  before  arriving  ut  the  net  bnlnneo  shown.  Tic  Uireoton 
Htibiiiii,  iia  trafore,  a  Kparate  bnlanoe-shcot  of  the  Company'a 
fLiruien  and  colonial  braiiohei  at  Vienna,  Toroeit-ar,  and  Auatmlia. 
The  Austrian  and  Hnngarian  bu<!n«a*ea  of  the  Company  bare 
made  good  piDgrea*  innng  llie  luuii  year.  Nef(otiatlon«  In  con- 
nncUon  with  a  roarraagement  of  the  Cominny'e  intereate  in  botli 
hiiaineeNM  are  itill  In  progrtaa  The  policy  of  enlabliahtii^  a 
tiranoli  ol  die  Company  in  the  Aaatraladaa  colonies  ia  now  bearine 
(ruit.  Some  im|>ortant  contract*  and  «ato*  have  boon  effcctud.  and 
uthi^ra  are  nnder  n^otlatlon.  Ths  Company  own  the  Edisoa 
patonta  thtoaghout  Anatrala«ia  ;  and  recmit  dccltiona  in  the  Now 
South  Wales  ooiuta  have  confirmed  thoM  patenta  a*  contmlling 
tbo  sole  rUcht  to  tbo  manufacture  and  supply  of  Incandeacenoe 
lamps.  Mr.  E.  narcke  has  resigned  the  position  of  managlne 
director,  bat  retain*  hi*  soul  at  the  Board.  Meters.  JohnS.  Raworth 
and  R.  Percy  Sellon,  who  formerly  held  the  potritiunsof  chief 
enKlneer  and  sMlstant  manaMt  reapeolivciv,  have  been  appointed 
jomt  managers.  MeMr*h  K.  Woods  and  E.  Uarcke  reUre  by 
[Dtalion,  aiid  olfer  theinselvea  for  re-election, 

BALAXCK.aiiEn,  Jitne  3(1.  lH9i. 
Ur.  £        H.   d.         £        a.   d. 

Authorised  capital  TSO.OOO    0    0 

Capital  iMiied  — vix.  :  

li.OOO   6  per   cent,    prefcienoe 
ahnreti ef  £S each i:>0,<m    ti    n 


1 


I 


78,3S3ordiaary  ahareaof  £3«M;h    ■JS3,14fl    (i   0 


SU,US    U    Q 
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H  per  cent,  perpetual  debentare  stock  £111,347    0    0 

Creditors— 
Suodry      creditora      (iacluding 
£22,365  6  percent,  mortgage 
debentures  to  bo  p&id  off  on 

Doc,  I,  1892) 59,624    8    8 

BilU  payabla 19,035  14    4 

78,680    3    0 

Beoerve  account,  u  per  last  ftc- 
oount,  less  £1,105.  15a.  5d.  ap- 
plied during  the  year 3,080    0    0 

Ditto    received    on     oontracta    in 


couree  of  execution IG.KX)    0    0 


BAlancB  of  pro&t  and  loea  account      27,li(IO  15    8 
Leu   intorim  dividend   paid  on 

ptefereneeandordinaryshareB       ll,.i53  16     1 

Note.— Cor t indent  liability  in  res- 
pect of  UDcalTed  capital  on  sbaree 
in  other  coinpania»  on  guarantee 
and  on  billi  receivable  dis- 
counted    £12,7U1     8    7 


IS,180    0    0 


16,106  19    7 


Cr. 
Property,  [mtents,  and  goodwill— 

As  per  lost  balance-sheet    

Additions  to  buildings 964    2  1 

Additions  to  plant 1,761     3  7 

Expenditure  on  new  Inventions...          55N    9  3 

Redemption  of  debentures  7,60<»    0  0 

il0,7S3  14  11 
Leu  vritten  oft  last  year  and 

amortisation  of  leases 3,733    6  10 


£6()0,4li3    3    4 

B.    d.  £      B.    d. 

■J66,-i70  10  10 


7,050    8     1 


Stocki-  273.321    7  U 

Goods  in  hand  in   process  of  manufacture  and 
maCeriftls  «t  London,  Loughborough,  and  other 

places  77,fflMl  18    7 

Debtoro — 
Sundry  accounts  (alter  provision 

for  doubtful  debts)  105  706     1     3 

Bills  receivable 465    0    0 

■ —     106.171     2    0 

Cash  at  bankers,  in  hand,  and  at  call 25,900    4  10 

Shares  and  debentures  in  other  companies 39,309    0    0 

Provisional  orders  account,  as  per  last  account,  leiii 

amount  charged  to  contracts  during  the  year    ...  500    0    0 

Preliminary  expenses,  as  per  last 

account  1,261  15    8 

Bipensea  of  share  and  debenture 
Issues  1,743    «    7 


Less  written  off  last  year 


3,0OS     2    3 
R»    0    0 


Liquidators'  iialnnces  and  suspense  accounts 

Balance  of  foreign  and  colonial  branches  accountx, 
being  excess  of  assets  over  liabilities  


2,373    2    3 
1,068     1     9 

82,737    a    0 


£609,463 

Dr.                           ArpRoFRMTtOK  Atx.'ocNT.  £ 
Further    dividend    on    preference     and    ordinary 

shares  at  tbe  rate  of  6  per  cent,  per  annum    11,55:1 

Reduction  of  property  account   3,000 

Reduction  of  preliminary  and  other  expenses 800 

Balance  carried  forwaicf  753 


3 


Cr. 
Balance 


pMiriT  AND  Loss  AccoL'ST,  Veah  iuiibd  Jink .30,  1892. 

Dr.  £      ft.    d. 
Preneral  charges— vit.  : 

Directors' fees i,87.'>    0    0 

Anditors'  fees ,12  10    0 

Halariea    7,B7I   19    7 

Staff  bonuses 1.910    6  11 

Lftwcharges ...  438  13    2 

Insurance "62  i."i    2 

Postage,  stationery,  and  printing 1,091   19  II 

Travelllnir,  carriage,  and  freight 1.667    A    5 

Advertising,    agency,    and     sundries     (Including 

£2,172. 7s.  lid.  cost  of  Crystal  Palace  exhibition)  5,38.~i    6    7 


Cr.  £      8.   d. 

Balance  from  last  account 306  11    5 

Gross  profit,   including  net  profit  of  foreign  and 

colonial  branchea  55,450  19  10 

£55,757  11     3 

Balance-sheet  of  tiie  Fobeion  ANn  Colokial  Bkakches  ;  being 
tbe  balances  of  tbe  following  accounts  :  Vienna  (made  np  to  31st 
December,  1891).  Temeavar  (mode  up  to  30tb  June,  1892),  Aus- 
tralia (made  up  to  30th  April,  1892). 

Dr.  £      s.    d. 

Creditors:  Open  accounU  and  bills  payable 63,234  14    3 

Unpaid  balance  of  purchase  prico  of  land  secured 

by  mortgage 7,250    0    0 

70.484  14    3 
Balance  of  assets  over  liabilities  transferred  to 
general  balance-sheet  82,737     6    0 

£153,222    0    3 

Cr.  £      s.   d. 

Property:  Forfreehold  and  leasehold  land,  buildings, 
plant,  tools,  fixtures,  etc.,  at  Vienna,  Temesvar, 

and  in  Australia    62,305  19    3 

Stock ;  For  goods  in  hand,  in  process  of  manufacture 

and  materials  44,213    4     I 

Debtora:  Sundry  accounta  (after  provision  for  doubt- 
ful debts)  and  bills  receivable,  including  esti 

mated  profit  to  30th  June,  *1892    42,211   14    'J 

Cash  at  bankers  and  in  band 3,815  18    7 

Shares  in  other  companies 20    0    0 

Australian  suspense  items  1,655    4    0 

£153,222    0    3 


NEW  COHPANIES  REGISTERED. 


£16,106  IB  7 

£      H.    d. 
16.106  19    7 

£16.106  19    7 


20,li,'i5  IB  7 

Maintenance  of  plant  and  buildings 2,.'illl  l.'i  0 

Maintenance  of  patents   39(i  10  II 

Interest  on  debentures  and  debenture  stock  to  3ttiit 

June,  1892, .-,,142  10  1 

Balanoe,  being  net  |iroHt 27,660  15  8 


£&ft,Tft7  11    3 


Bates  Steel  Cempaay,  LlMlteJ.  —Blistered  by  H,  Ogden 
Mellor,  27,  Clements-lane,  E.C.,  with  a  ca[)ital  of  £350,000  in 
35,000  shares  of  £10  each.  Olljeot :  to  carry  into  effect  an  agree- 
ment, made  between  W.  R.  Reoshaw  of  tbe  one  part  and  this 
Company  of  the  other  part,  for  the  acquisition  of  certain  patents, 
patent  rights,  etc,  (granted  to  F.  G.  Batss),  relating  to  an 
improved  process  for  the  preparation  of  material  for  use  in  con, 
verting  iron  or  low-grade  steel  into  high-grade  steel,  and  to 
develop  and  turn  to  account  the  same  ;  as  steel  makers  and  con- 
verters, coal  and  iron  masters,  engineer,  tool  makers,  chemical 
manufacturers,  colliery  proprietors,  metallurgists,  etc.  ;  and  to 
carry  on  the  business  of  an  electric  light  and  power  company  in 
all  its  branches;  to  acquire  lands  and  other  propeity  of  any 
deaoription,  and  to  develop  and  turn  tbe  same  to  account  in  such 
manner  as  the  Company  may  deem  expedient  ;  to  search  for  and 
render  marketable  cryolite  or  any  other  material  containing 
alumina,  iron,  etc.  ;  to  establish  and  maintain  railways,  tramways, 
wharves,  piers,  etc  ,  roads,  watercourses,  etc.  ;  as  shippen  and 
shipowners  ;  an  company  promoters,  and  the  general  busioeas  of  a 
financial  agency.  There  shall  not  be  less  than  three  nor  more  than 
seven  directors  ;  the  first  lo  be  elected  by  the  si^atories  to  the 
memorandum  of  association.  Qualification,  £1.IX>0.  Remnnera- 
tion  :  Chairman,  £375  per  annum  ;  ordinary  directors.  £250  per 
annum  each. 

Klaotro-Alkall  Companj.  Umlted.  —  Registered  by  Messrs. 
Bonner,  \Vright,  Tbompeon,  and  Co,,  165,  Feacbureb'Street,  E,C,, 
with  a  capital  of  £160,000  in  £10  shares.  Object:  to  ado  [H  and 
carry  into  effect  an  agreement,  expressed  to  be  made  between  the 
Electric  Construction  Corporation,  Limited,  of  the  one  part,  and 
this  Company  of  the  other  part,  for  tbe  acquisition  of  certain 
pat«iits,  patent  rights,  licensee,  etc.  (referred  to  in  tbe  said  agree- 
ment], relating  to  any  chemioal,  eleotrolytical.  or  electro- chemical 
process,  or  to  any  apparatus,  implements,  or  machinery  used  id 
connection  with  electricity,  and  to  develop  and  work  the  sanie. 
The  first  sutiscribers  are  :  Stlarea. 

W.  Young,  109,  Crofton-road,  Peckham-road,  S.E I 

F.  .1,  Alien,  14,  Trelawnroad,  Brixton  I 

F.  Virgo,  98.  iUri's  Court-road.  S.W 1 

W.  H.  McCarthy,  101,  Brook-street,  Kennington    1 

J.  Pajme,  9,  Richmond, terrace,  Clapbam-ro^,  H.W 1 

J.  R.  Threadgold,  19,  Shenley-road,  Camberwell,  S  E.  . 1 

S.  T.  Bishop,  6a,  York-grove,  Peckham 1 

There  shall  not  be  leas  than  three  nor  more  than  seven  directori- ; 
tbe  first  are  to  be  nominated  bjr  the  signatoriee  to  Uie  memorandum 
of  association.  (Qualification,  £100.  Remuneration.  £100  each  jier 
annum,  with  10  per  cent,  on  the  gross  profits  of  each  year,  and 
10  per  cent,  on  the  amount  realised  by  sales. 

SlMtrleUy  Snpplr  niiaay  aC  Onj««a,  UHited.  — Kwi». 
tared  by  Harrison  and  Robinson.  2S3,  Strand,  \v.C..  with  a  capital 
of  £40,000  in  7,900  ordinara  shares  and  100  founderv'  shares  <rf  £5 
each.  Object :  to  establish  at  Croydon  a  central  station  for  the 
su|inly  of  oloctricity,  and  to  maintain  an-1  carry  on  tbs  aame. 
With  alight  modifications,  the  regDlationB  ooatained  in  Table  A 
apply. 

I.eriaB  Baalth  BiMtrteM  I—tttMe.  UaltoC— Reglsterad  by 

Uann  and  Taylor,  109,  New  Ozford-stceet,  with  a  capital  of 
£l(L000in  £1  sharea  ObiMti  to  oainr  into  eSeot  an  aareemwit, 
made  S^iWmber  IB,  betwMs  G.  I.  Spdding  and  H.  C.  BpakUnic 
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of  Ife0  OM  port.  Kild  T.  J.  Hftrlsliorn.  on  b«hnlf  of  this  Compiuny.  of 
tliO  Otbw  pott,  for  i-lie  n«iuii<ition  of  ihc  bnsiDNH  iion-  uirrin.!  on 
onttor  itie  »tyle  of  th«  MaRnoto-F.Iwtnc  li»tton-  ronifinny  and  the 
London  H«Mtli  EloclrlcH)  l»«|.ltul«,  or  iJic  Henflli  Rtoclrfoal  Inntl- 
tiition  ol  London  ;  to  provide  for  ()io  trtntmonl  of  difiMJto*  by 
iM»n«  at  ii]>pHaDae«  employing  electricity,  OU:.  Tlie  lir«b  l>ir«ctvr» 
Mr«  U.  I.  and  M.  C.  SptJding.  (jaAUficaiion,  £'i,iXIO.  KocnuDera- 
tim,  £600  and  £.100  per  annam  tMpocCiioly. 


BUSINESS  NOTES. 


ConDKrolat  Cable  Company,  —The  W««t--ond  oJHce  of  thin 
C'etnixmy  hiu  bcin  removed  to  I.  NorlhumbortBnd'BVcnuo. 

Acent  Waated.  —  Mo(4-r)).  CtArke,  Cbapui&ii,  nnd  Co.  daeir*  to 
npuoint  u)  BKent,  on  conimlsaion,  in  the  Birminghati)  diatriot, 
p*at  p.  xrl. 

■•UkiM.—Tho  Lighting  Committee  of  the  Bolfut  roriwraliou 
baedcodod  to  mtciHtuiH)  tlioctectnc  li^'ht  to  n  llmi Coil  » tent,  lu 
kuexpcrimont  in  illoininaiitiK  tlie  city. 

Woatern  and  Br«sill»D  TeleKTAPh  Company.  —The  receijita  for 
tliO  >i««k  ondiDjf  Septdinber  33.  after  dedacling  the  &mounl  pay. 
Mt  (o  the  Loaaoa  Plntiao-Btniutkn  Comiutny.  «aro  jU.OOS. 

OerentiT.— At  the  <^vontry  County  CouncU  on  n'edoofJny, 
tbo  Ktcotitc  l.izlit  CnivimlttM  rofiortod  IhM  (whemMSind  eatimAtea 
for  n  oontr^tl  oI«<-tri<T  lii,-ht  "tntinn  liftd  t*Mi  rocvived  (rofn  vtx  llnna. 

Cltir  and  lonUi  London  Railway  Comiwny.  —The  receitil«  (or 
th*  «Mk  ending  September  C5  ireie  £TSS.  ogniiut  £708  for  tlie 
•une  period  lul  year,  or  an  increnae  of  £G0.  The  total  reoeipta 
tor  1093  thow  «n  tncrcuo  of  £84a  over  Ihoxe  tor  the  oorr«apondtn|[ 
[Wrio-l  d(  t)i.'>l. 

Werkaliofi  LI<kUa<.— Moflua.  UAlpan,  Limited,  ol  Abertlceii. 
ha  TO  placed  Hn  onler  fur  the  olertric  lig^hlinj;  of  their  no*  wort- 
•ho|i*  with  the  (jeneral  Electric  I'otrcr  nntl  Ttaetion  Company. 
LlmlMd,  of  Keatinh  Town,  London.  Two  of  the  now  «ho}"ii  to  be 
Uius  lighted  are  o*ch  equal  In  rim  to  the  Uethnnl  (ircon  5lniieum. 

Ihndae.— Tlie  Raatern  Club  maniceri*  have  given  an  order  10 
the  Dnndeo  (Iw  ConsiniwloiiMS  to  UgM  Iwo  flau  of  ihelr  bolldingi 
vith  thn  eleotftc  light.  Tkia  \»  the  inl  order  Iho  f.'ommitrianen) 
bare  received  eiooe  the  eleotrio  lifrhting  worka  were  coiistructe<). 
!%•  tyetem  of  maine  in  the  central  part  of  llie  town  U  being  laid 
down. 

FMaliiKtoa.  — Tbe  FVixlagton  LooaI  Boa/d  have  auihoriaed  Mr. 
HichanU  l^  obtain  ■  waler-Kaaite  ami  Met  the  nreuure  ol  the 
watar-(il|>ee,  m  a«  to  jnd)^  whether  Ihey  can  obtain  enouf;h  power 
to  drive  the  electric  IIkIiI.  The  other  meinbeni  lbou|{ht  Mr. 
EUoharde  ehould  wmt  to  aoe  tho  romilt  at  Whttehavon,  but  be  wn* 
BMOrded  hia  watcrc'iiKo. 

PoUee  Signal  Syat«m.  — At  iho  Uver|>ool  Watcli  Comniltlon,  on 
B  repo't  from  the  hrad  i}0n«table,  it  wiw  ro«o!vod  cJiat  It  be 
Teconitii««ided  that  an  nereement  be  entered  into  with  Mwara. 
SlenMBi  Bros,  and  Co.,  Limited,  for  the  hire*  of  -Vl  (igiial  lamp- 
poet*.  toKelher  with  the  use  of  one  office  indicator  for  reoeiiinK 
inHeifgCe  from  meh  lamppoitn. 

Asf^e-AnerteaM  Tolacrapit  Cempaur.—Thc  Dboclon  of  this 
ComjAny  iMva  declared  nti  irit4>iini  <lis  nlond  for  the  >i<iai  ter  onilfiitf 
September  'M,  1893,  ad  lA.  (id.  percent,  on  the  ordloAry  aCook  nnd 
21<K  per  oeiM.  on  the  preferred  etook,  Um  ineoaio  tAx,  tiayable  on 
NoTtmber  I  to  the  etockboldera  reKi*Mred  on  the  booka  ol  the 
Coinpanv  □□  September  30.  IN02. 

DBbU&— The  Elccuic  Li|[bt  (.^omtnittee  erendveriiiinK  for  u 
oletk  and  alorekeepor  at  a  lalary  of  3Uil  [«[  week.  Ako  not  C« 
eoRMod  90  year*  ;  a  knowledge  of  olocii-icity  dc*lniblo :  and  ■ 
preference  wdl  bo  xlvea  to  oandldniM  who  can  write  ahorthand. 
V'nll  jHutJi'uInn  can  be  obt^ned  of  Mr,  John  Beverldifo.  town 
clerk,  City  Hall,  Dublin.     Appliculioiia  are  to  be  cent  in  by  Oct.  X 

Baelein  Telegrapli  Cempany.  Limited.  —The  IKrectora  of  this 
Company  aonoiinoe  the  fiiiyiDcni  on  October  U  of  interest  of  3*. 
per  ahare,  leae  Income  tui.  bcini;  ut  the  rate  d  S  per  cent,  per 
annum  on  the  preference  ahnio*  for  the  ciuarter  eoilinff  Sept.  30  ; 
and  the  wanel  liit«rUn  dividead  of  '3i.  Gd.  per  ahoro  on  the  ordinary 
•hkree,  tax  free,  in  re«pecc  of  proilta  for  the  quottor  ending 
JuimSO. 

MaUMov*.- The  Local  Board  have  decld«d  to  et](pi(r«  Mi. 
\V,  C,  Hawtnytw  to  certy  out  the  electric  liyliling  aclieme  for  the 
barout;b,  at  aaolai/  of  £.100  per  Bnnum.  on  whicn  terina  he  will 
be  CEHgiigod  for  at  laaat  l'2  month*  aflcc  be  biu  ^t  out  the  plann 
and  Mb  the  ediomo  Into  working  order.  It  b  antidjpated  that  thn 
camrinr  onl  ot  the  worka  will  involve  an  aipenditare  of  about 
£13,000. 

WtodMr.— The  Town  Council  of  Wiadior  invite  tender*  to 
•np^f  with  na  or  other  materlDl  for  liKhtine.  end  to  linht, 
exMigvbb,  ana  keen  clean  the  public  lamp*  in  uw  diatriot  of  the 
boraugb  of  Kew  Wladaor.  Tbe  t«ndeni  to  bo  at  per  lamp  for 
Unpe  lighted  at  auneet  and  extinKiiMied  at  eunriM,  lor  one  year. 
Tenocn  to  be  delivered  at  the  town  olerk'a  office,  4,  Parlt-atroet, 
WiKtaor.  by  October  8. 

BnnMt.— At  tbe  lost  moelingot  the  Unmet  Local  RDiir<1  »  letter 
warn  read  from  -Mcwn,  Joel  prate«tin)[uj;niniit  thechurKcof  111 7  for 
the  rcMioral  of  the  elei:tilc  light  posta.  nod  aakintf  for  detniU 
ami  voucher*.  Tbey  objected  that  the  chnr)ie  of  £&  13*.  2d.  for 
ket^MiiK  WM  exofbltant.  aa  Ibo  tienon  who  removed  the  i>oat«  waa 
•niplcijred  to  fix  Cham,  and  had  tho  kerbitijf  in  hii^  poaawuoD.    The 
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clerk  was  instructed  to  furnish  Meeere.  Joel  with  the  detaile  aalied 
for- 

Kextoaa  Telepbetiee  —It  u  stated  that  a  new  telephone  com- 
pany is  to  be  »tnrt<d  in  Mexico,  ol  which  tho  promotore  and 
manaeen  will  bo  i:nic<it  and  Rnriiiuo  Aaoorvo^  Tho  cnutal  will 
be  fiO.OOOdola.  Tho  n:ime  oi  tliO  company  la  to  be  (ominnia 
do  ToMonoe  de  Mfiiico,  and  l«  to  m  oompoatd  oniJiely  of 
Meslcana,  from  manauer  to  amallieet  «harehoIdet«,  though  liiia  iaj 
Ukelf  to  he  of  doubtful  adranlaee. 

Bevmemonth.  --At  tho  Bournemouth  Town  Council  neatinB 
laat   iceck,  in   rejily  to  ('ouncillor  Treianion.  Aldenaaji  Bidl> 
chairman  of  tho  LlKhting  Committee,  otalod  that  the  aubject 
the  llghtintc  of  tho  pier,  tfardona,  and  |>ablic  oificea  by  oleciricdy 
was  tiDder  oonaid oration.    They  hod  found  that  the  UghlifiK  of  tho 
public  olBcea  alone  wao  much  more  economically  oarrled  oul  by  the 
company  than  bv  llio  Corporation.    C^uncdtlor  Uankineun  (aid 
if  tho  Knrden*  ana  pier  were  li{riit«d  he  had  no  doubt  tbe  ooal  wonldj 
below. 

CelUerjr  BMlBea*ln«'— Mr.  AlMoii  T.  Snell,  alnoe  ha  aevor 
Ida  oonneotion  wit)i    ll)0  I'OnorsI   Eleotrto   Power  and  Tn 
CornfNuiy,  tome  five  monlhi  ago,  haa  been  ]ira«tiain)(  n* 
aultinti  engineer,  makioK  a  apeotaltyot  eleotrbal  trantuniMion  of 
|)awor,  more  poitlcularly  with  reference  to  colliery  and   niLtiin|i 
B'ork.     riila  I*  n  Gold  In  which  ho  haa  had  many  yeBrii'  praoLica 
work,     And  In  order  to  enauro  the  higheat  do)croe  of  cllicionc^y 
work    entruatod    to    )iiin    tiy    colliery    proprietor*    and    mininn 
managere.  heiaoonFiiilrrni.'  with   Meaare.   naUcar  and   Hnrdwich 
mining  and  civil  on^ineii,  of  Sheffieltl  and  London,  kir.  Albion  ' 
%ieira  offlcea   are  at  SolTolk    House,    Laurence    Pountnoy-billi 
London,  EC,  nnd  North  Chnrch  atreet,  Sheffield. 

Bockenliain.- At  tho  Bevikenham  Local  Board  meeting'  a  lelte 
va>  iCMil  irvim  the  Crystal  ihUnce  and  Diitrict  Electno  Suf ' 
Com|«iiy.  I.lmiloil,  In  r«ply  to  the  Board's  complaint  na  to  th 
lion -<x,mplu( ion  of  tho  Conipany'a  malna  and  the  aapply  of  eloo-l 
triaity  in  the  Cryatal  l^laea  dialrlot.  Tho  aacretary  to  the 
Company  wrote  (rusting  there  would  be  no  neoeaaity  for  the  Board 
M  take  any  action  in  regard  lo  the  matter,  and  explaining  that  Uie 
delay  had  been  caused  tololy  in  con»c<iUcLicu  ot  Bomu  dilTcitenoee  of 
a  teohnicnl  character  botireon  the  Company  luid  their  contraotore. 
S'lTiK  of  the  iiinina  la  the  diatrict  had  alrxiady  been  laid,  and  chaj 
wo>k  would  now  b«  im mod  lately  prnceedad  w(th.  Aa  soon  as  th 
«ub-4talion  liiul  heen  coinpl«tv(l  a  tmnply  would  he  availablo 
uie.     The  leltur  n^i^  refvrrvt  to  tho  tVotfca  Committee. 

CamberweU.-  At  tho  tnerting  ol  Iha  CMmbeiwell  Voati^la 
week  jioriniiuion  w.u  gii-cn  to  the  CDDiminslonem  of  Publio  Bath 
and  VVa^bouaea  to  erect  two  sundard  lamps  nt  the  corner  c 
Artlchok*.row  and  Church  street,  to  be  lit  ny  elcolriciLy.  Tho 
now  hatha,  Mr.  Wnllace  stated,  wore  to  be  lighted  by  niectilcity, 
and  the  Cominlaatonera  wore  anxlnu*  to  «liow  the  jiarishiDiRr*  that 
Ihuy  weredeeirooa  toIakinK  the  lead  in  regar<l  to  electric  li^'hilng. 
At  a  KubiMiquenl  eti^^,  Mr.  Wallaco,  oti  behalf  of  the  (lenetal 
I'urpDsea  Comniittee,  reported  that  n  notice  had  bpun  rwei'cd  from 
tho  Board  of  Trade  revoktoK  the  Cnmbei'H'ell  eli^clric  tii-htiag 
order,  181*1.  as  lyinlU'iiiod  by  Uio  Electric  Lighting  Onlora  Conlir- 
malion  (Xo.  U)  .\ct,  IHHI.aa  from  August  -26.  \H02.  Tho  order 
referred  to  tlie  CAinborwgll  and  Lrlmgton  Electric  Lighting 
Company. 

rieotwood.- A  note  olaowhero  on  .Morocambo  aIiowh  that  th 
Muut«<j<jii  |H.H>i>le  are  wialiful  i>(  hiving  the  olc>-tnc light.  Tht^ 
Highway  and  Lighting  ('ummittee  havereoommonded  unanimoii»ly' 
to  anthoriae  the  dork  to  uuIlt  into  corrMpondenco  wiih  H>u 
following  flrma  ■  ith  leferenco  to  cloottic  lighting,  with  the  [DC|uost 
for  roporla  aa  aoon  k*  pomlble:  Monra.  Hammond  and  Co.,  Mr. 
Thoinaa  Barton,  and  Mr.  E.  J.  JennJng*.  It  naa  uU«  dotcrmiood 
that  a  apeolaJ  latter,  with  reference  to  re|>ort^  alriuidy  dopoalted, 
Hlionld  be  ami  to  ibo  following  flrma  :  Ueaara.  Crom|itan,  Mewra. 
Fcrninti,  Musar*.  Conlon,  llio  Broth  RIeotrtnal  C,amiiaoy,  and 
Mr.  J.  K.  Grindrod.  'i'lie  uIbtIc  slated  that  they  had  bod  r*pUw 
from  two  firms,  nnd  the  roproacutative  of  one  hod  been  in  Fleet- 
wood that  day.  Kopteaentatjvea  of  other  Grma  had  intimated  I 
woto  ojmlng. 

Volk'a  CleoUle  Ratlway  &taS'a   Ontlng,— Owing  to  rwjulr 
menia  of  the  U-uinc  on  ihe  Drighlon  tilectric  Kaliwaj,  an  ordinal^ 
"  baanf oaat "  eouhl  not  be  held.      ArrangementD  (rere  Iherefoi^ 
made  tor  the  patty  to  leave  Brighton   on  .Saturday  night  by  Che 
tt. 30 p.m.  train  for  N'owhavon  Wbarf,  croaiinK  by   thonigbtboab 
to  Dieppe.   Arrivlne  there  hatween  3  and  4  am.  they  put  up  for  a 
few  houra  At  an  lioter.lhMiapent  the  morning  In  viatiingtiicchurehea_ 
nnd  other  inlenialing  ob^ta  ot  tli*  oualot  old  town.     Afior  IvntdtS 
n  drive  was  tnkon  to  the  fWeaC  and  tne  Chateau  d'Ar<iue«-    Dinner^ 
■nd  a  stroll  occupied  the  evening,  and  tho  pnrLy  loll   l>ieii)ii>nB 
1  |xm.  on  Monday,  arriving  nt  Brighton  at  8  a.m..  tlie  whole  party 
having  thoraughly  onjoyeci  tho  onting.     The  weather  proved  very 
fln*  and   Uie  aea  amooth.     Mr.   Mngnua  Volk  accompanied  tho 
eioursioniate. 

Aoton.~The  Brentford  tioa  Company  li«vo  ralaed  tho  price  of 
their  fc'i'  ''^d.  per  I  ,i>00f  t.  When  tbe  notice  ol  Ihia  fact  wm  read 
at  Iho  Acton  I»cal  BoaiTl  tho  idea  ivaa  eiptMSed  that  thia  would 
hurry  on  the  (ileciric  light,  Thn  chnirmnn  awd  a  good  many 
prli'Ato  linn*  were  bnglnnlng  tn  auk  what  tho  Board  intended  to  do 
with  regard  10  uleotiicr  lighting,  hut  the  Board  thought  itdealrable 
to  aee  how  tho  experiment  iit  Cliiswick  succeeded.  Aldnrman 
Lingbnm  very  iuBtly  expreeaed  tlie  opinion  that  electric  liuhiing 
yn»  so  genernlly  adopted  that  thu  Buanl  need  rmroely  wnit  (or  tlie 
experionce  ot  Chiawiok.  Mr,  Bradford  tmid  country  town*  were 
t-ery  much  In  ndranoo  of  Iiondon  suburbs  in  this  matter  of  eleotrio 
lighting.     Tho  chalrmAn  thought  the  Finance  Committee  miel  ~ 
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pnpu* m  ■chmM  wboi«by  » («ntn\etor  would  andcatakc  lo Bumity 
the liickt  on  certain  Umw,  »nd  on  the  propoaldoD  of  Mr.  UiUer. 
Moondgd  bj  Mr  Fox.  th«  FlnADOt  CommlU«o  a^ie  InvtrunUid  to 
eonottlet  (Im  ijixixlon  nnd  rtiMrl. 

Bltha«id  MoriMt.— Tlw  Kbeme  for  lishtinK  Mi«  Smithfield 
M«rk*t  i«  liluily  lo  |iinve  an  iotcmtini;  nn'I  rtrtkini;  «iaiii|ile  uf 
llw  oMfulnen  uid  «eononiy  of  the  elect  lic  lie)!'.  Thr  iniUtllation, 
wKioll  lUW  Imko  (»mod  ciul  by  Mcwn-n  .liifiun  Sni  ani]  ('o..  h«a 
boon  nn-antcfl  undei  thn  miicrlnuindoiuie  of  Mr.  W.  H.  Mumv. 
M  I.K.E..  oj  Tuj/ord.  nnd  will  U  thortly  ruMJr  for  hirlitirie-  H 
In  jnwroitliii;  ^o  ""M  tl>ut  out)' Mine  £^5,nno«n|du1  will  hni'obeitn 
r«i|air«il  lo  iiut  rioin  tli«i  neccMMrv  plAtil  to  brine  in  nn  .innunl 
FMidil  <if  M  IvMt  ^IS.OOO  daring  ilio  cKr);  boon  of  lliu  moniinK 
ftku«,  M  tliat  tb«  |iUnt  would  bo  free  to  do  lighting  oatsiile  the 
■ifukM*  in  thr  oveniaff  if  tbo  tenuo  of  th#  lyincearioii  nllaw«d. 
The  inelAlUtJon  will  tm  nhorlN'  fnrniAlIy  opcnrd  by  tim  Ltdy 
M*)-or««,  aecxiiiiiunlod  bj  thn  I^rd  Miyor.  Uiitlor  tho  toimii  of 
tlie  conccMion  lh«  UviiintJi  will  iiol  have  to  luiy  for  liduw,  nnd 
will  only  Ui  cliiuutid  tlie  Mine  pric«  an  f^.  TIictv  will  bo  in  all 
fiOOO  txmji*  of  Wr.l>.  Mrh.aod  the  tortallnlion  will  itvidently 
biwimv  quit«  one  of  tlie  thowidaon  o(  London,  intcroitins  both 
vleotrlMJly  >nd  fiiunciolly  to  «n|iinccrii  and  miintci;Mil  bodtM. 

MmM^muu — Al  tha  Huddemaolit  County  Council  iiMnibly 
OMOliiilt  iho  '-a^  (ioiainitlMi  ninutM  "howixl  lliat  *l  n  iiMHlin;!  of 
tke  Enctrw  UfrtiUti);  Sub-Cam  in  itlm  on  Augnst  19,  Kppliailioiii! 
Win  mbtnlttM  fnim  Meaara.  B.  Hint  and  Sons,  contractors  for 
IteJdMn'  wock,  uid  M«*«n.  Uontr  Brook  and  Co.,  oonlrD«tors 
for  tfae  lroa<raik  at  the  «lcoijic  linlitintr  *uilion,  for  pavment  on 
•OMMit  «t  ih«  nMMriab  |ire|iarod  al  thoir  aorke  for  the  building  i 
and  it  ««•  reMilv«d  Ui&t  iJia  borough  eUctiical  owineor  bo 
HiNlriMUd  toai«analii  and  v«lu«  the  amount  of  the  work  ilooe  on 
th*  ooolraDlor*'  prwal»a»,  aorl  umil  n-niliaitot  for  auolt  iuiioiiDt« 
aa  be  Biiffht  ooaM«r  Ibey  wcra  eutitled  la  under  th«ir  contmota. 
AUerman  C~  Ulendinnio^  objected  to  tlu*  r«rolution  of  the  mm- 
mlttee,  a*  Mtting  a  bad  preoedent.  AldormAn  ^^tock*  cipUiiicd 
llwl  itvaaOD  aooount  of  a  •triko  which  prevented  the  oloctiic 
IMb  wmka  f ram  beJiiK  |«vcofided  with  for  auirlj  two  month*, 
■Ithoatcli  the  material  «*»  raady  at  the  ooi)lrM:lut«.     Tlie  minut4)» 

rire  Brigade  Tnlepheitaa. — The  Vin  Briende  Committee  of  the 
Ixmdon  (iiuniy  Council  r*«>ort  tiiat.  on  the  advice  of  the  ehivi 
otteer,  thi^  have  arrnngaa  that  the  cxittin);  link  line*  of  tolo- 
nbono  between  diatricta  which  bare  bten  fiiox  idod  in  oaio  of  the 
breakdown  of  tbo  wirea  botweca  iho  chief  ■[atian  and  the  luporin- 
ienta'  atatMo*  ihall  bo  abolUiod,  and  that,  to  guard  oKainM 
peMibUity  of  auch  a  brvakdowu,  there  ab*ll  l»  wtAbUahed 
reM  the  oblof  *l«tian  and  eaoli  anperintendenl'a  ataltou  a 
dapUoaMdlrect  liaoof  telenboDB  Tbo  uiuiunl  chntgu  for  the  new 
ll«M*  (•  ealioMtid  at  ll'llt.  but  aa  tbecharsc  (or  tho  Kvv  linklinoa. 
■ioioiiiiUbk  to  £lnS  n  rtur.  will  ceaae,  t£c  notannanl  inoreaaed 
«p«iaewillb«otity  £1^,  Tlicf  bUo  report  that  thoy  have  arranged 
(or  Ml  alteralMn  in  the  niDtluMl  by  which  aix  of  ilia  atAtlona  lb  the 
Motb-eaatem  dlttriol  now  temporarily  conDect«d  by  t«lepbono 
vitb  tbo  chief  aUtion  aball  by  toeau  of  ■  awitch  in  Iba  chief 
Mation  be  |>Uced  In  dlrwit  aoatntinleatioii  with  the  auperioleiidont 
of  tbo  dl^iici  at  Camberwell.  The  reeult  of  the  luraneecoent  will 
bo  tbal  (be  annual  eharve  for  the  t«leuboit«  apporatiui  vril)  bo 
i«dnc«d  by  £10,  lUa 

Cttjr  of  Lendoa  BIa«trlo  UgMtag  Cempanr.  — Thii  Company 
«a>  foriiinl  in  INKl  to  nupjily  elootricity  tliu.ui;lioui  thii  Ciiy  of 
Lomlaa.  Oer  rcadcfi  aro  probably  fully  acuuainled  wlUi  the 
kiatery  ef  tbo  I'ooiiiaoy,  which  Uat  ■  ahare  oapklal  of  CSno.OOU,  uf 
wMck  40,000  ordinary  t'lu  >linrr>  have  been  aubscribed  and 
«Uotl«d,  luid  now  a  tMw  iteiie  of  JU.OOO  prctvr«ii'c  ihaiea  are 
olTorod  for  aiibMriiition.  Thmo  ahiLrca  arc  cumulative.  0  par 
eant.  ol  jtIO  «acb.  It  U  i»I«nded  to  iwuo  tbo  remaining  porUoa 
of  tbo  prrferenc*  abarca  noitynu.  It  would  [wrhniHi  l>c  Injudicioua 
of  iH  to  go  (ar  out  of  tho  doijuU  ol  i1m  j>to»|Miolu«  •■»*  put  before 
the  public,  bwt  from  our  own  information  w«  know  thnt  Ui<  onlen 
In  tbo  hand*  of  Um  Company  are  v«r)r  ext««a>ve,  and  thai  they 
can  fally  ampluj  the  OB|ilial  they  are  BKking  for.  Aa  will  be  Me* 
treni  ibo  iiraauMitu*.  aignul  nuilicatiOM  for  ourreat  (or  over 
40,(XNI  H-e^k  ttgkla  have  aliewly  been  reee4Ted.  ol  which  only 
about  IS.Otw  are  b«jn|'  auppUml,  and  the  remaiudor  will  be  c^n- 
Metod  to  tbo  ComiMBy^  inaina  aa  aooo  aa  Ike  addttionaJ  i^ant  I* 
ftittflaUo.  Wu  conaldor  Uiai  Uua  Company  bat  ae  good  proopeete 
in  Ibf  fututii  •■  any  ooai|>aay,  ol  wbatorer  kind,  ever  atartod  for 
Ibo  pradwctlon  of  artlfcial  light.  A  great  auowaa  neede  only  n 
julmaaa  nuUiaiion  of  tbo  oapital  aabaoribed.  and  we  fancy  the 
•Irontf  Board  of  IKiwtora  will  bo  aufficaent  evidenoe  to  tbo  public 
that  tbo  t»|illal  aobacribod  will  bo  jediciowaly  nUliaad. 

OMbnm.  —  In  iiaiiuaMO  of  hia  uMvemeat  to  pui«ba*a  the  ^oc- 
trie  tlghtlng  wwka  by  tbo  Cbatbam  Town  Counctl,  tbo  Uayor  e4 
CbaUiam  baa  oollacted^mn*  *<iy  intoroattng  partbrnlar*.  wbEeli  be 
haa  «aibodlod  In  a  ro)wrt  le  Ua  aaUoigmo,  who  Will  tbottly  oob' 
aUar  tlw  matt«r.  Tbo  folbwlac  la  pmbafia  tha  iBoat  ■■tonatantf 
jiertion  of  iha  report ;  "  Tlie  Eteolric  Lightiog  Act«  allow  kicM 
anlbortlMi  who  aadortako  to  aupply  eleolricity  to  make  a  praJBt 
•<|«lvalent  lo  Sjioroeat  poraiinam  oa  tbe  outlay  oapilaL  Vow 
If  tbo  Chalbam  ConwraUon  UMlerUk*  the  buainav,  it  will  Im>  in  a 
poattton  U  apfitvpriaU  lor  tbo  nltof  of  teoal  ratoa  on  Ibe  Miiendl 
t«r*  of  C»MM»  lb*  aum  of  i'l,«».  whkh  wovM  bo  eqwlvaloat 
|0  a  rat*  of  Sd.  In  Ibo  pound.  Ity  MpaadiM  an  additioaal 
aMHi  of  £IO.t>n,  and  ao  brinnng  the  aa|iit*l  eiinndituro 
u|t  to  £«>.(nu,  tliB  eapaoily  of  uie  Otatham  aUIMB  could  be 
doubled.  Tbla  wouhl  hare  tbo  oflect  ol  rolaaing  the  oau  of  lira. 
du<tlon,  whUat  ottabUag  ajOM  por  annum  to  be  aptiroprfaUir  lor 
the  roliaJ  of  Ilia  nlea,  and  tbla  oonld  bo  atUl  fartW  Imprwrwd 


upon  by  doing  all  public  lighting  froo  of  coat.  At  tbo 
ftfeiont  time  tho  Corporation  o?  Chalbaia  are  probably  ajwad* 
mg  £1.0110  per  annum  in  gna  lor  jmbUo  lighting.  Th* 
£l.WIUthu*Mted.  added  lo  the  £2,000  ah-eady  abown,  would  ban 
t«l«l  of  £3,(KI0  DOT  annnm,  which  would  nnaetically  bo  eqaiialaat 
to  a  rate  ol  In.  in  the  (louiid.  Under  (Uch  an  arraagencat  aa  tbo 
fomiroinf;.  the  public  olreoM  would  be  far  moro  brilliantly  ltght«d 
than  at  pitaoni,  whilat  Uwooutumero  would  got  Lhoir  light  from 
20  to  41)  per  cent,  cbDatior  tban  a  |)riiat«ooiBpany  could  aupply  i^ 
in  conK<iuonc«  of  the  Corporntion  being  in  a  poailion  to  oommand 
money  nt  n  much  chcniwr  rate." 

The  Blaekpoel  Btcetrla  Tramwaya  —An  cxunordinary  goaonj 
tn««Iii>).'  ol  tho  BlnckiHfol  EieoLrio  Trauway  Coni|iany  waa  hcM  at 
Btackpool  Init  Stlutrlny  for  tlio  jKirpoae  of  wioaing  up  the 
Cominny.  It  will  bo  roEnombored  that  about  lhi«e  wueka  atto  tbo 
Blacltpool  Corporation  took  otoi  the  maiw^cviiMat  of  Iha  •Motfio 
trame,  the  Uirectora  of  the  Trnmway  ('ompany  baviofc  aooepted  an 
oSer  of  £IS,7:>ti  for  tlie  wbolo  of  Iho  plant,  alock.  etc  Mr.  J. 
Uerafall  prcMded,  and,  h«  obainowi  propoeed  that  tbo  Compaa* 
■hould  be  voluntarily  wound  up.  Mr.  Tboena*  Bottonileyi  M 
Handen,  near  lluddenilield.  atcondeil  the  motion,  and  afur  a 
ahort  diacuaaion  tho  rcaolution  waa  raaaed  unBoimoualy.  U|ion 
a  vote  ot  thank*  being  propoaod  a  nM*y  acene  oonurrod. 
After  tutifiorting  the  voto.  Mr.  J.  Wbeway  aaid  tbat  the 
Blackpool  CorporMlon  bad  not  troalad  tbo  C-ompaoy  with 
the  oonaideratioB  titey  merited.  Tho  ininwny  had  boon  oao 
of  the  principal  meana  el  bringinB  people  into  the  town,  bat  tbe 
bargain  which  ibo  Corporation  bad  atrack  in  nurcbaaiag  tbo 
tramway*  reilcGt(>d  dialvonourably  upon  tbem.  A  aceao  la  oon- 
fualon  followod  upon  thcao  rcmnrlu,  the  Ma)-or  at  BlMckpool  {Mr. 
H.  Buokley)  riaing  tuid  ofklng  Mr.  Wboway  lo  witbdtaw  what  ho 
hail  iwid.  Mr.  U  heway  rofuewl,  and  waa  proooadlntf  to  roniaiii 
upon  a  Blrong  body  ol  men  having  taken  ndvant^o  of  a  weak 
body,  when  there  were  further  loud  interruptiona,  aad  a  lurtbor 
obicetion  from  Ibe  Mayor  oi  Bhwkpool.  After  the  DOi«o  had  aub- 
■dood.  Mr.  Wboway  aaid  be  did  nothonoar  the  men  wbo  bad  takM 
hi*  projierty  ind  not.  given  him  that  lo  which  ho  wim  entitled  far 
It,  Tho  .Mayor  of  BUckjiool  ngiun  aaked  Ur.  Wboway  to  with- 
draw his  remark*,  butagaln  owtwltb  a  leluaaL  The  rota  of 
waa  then  carried,  and  tM  prooMding*  conoludod. 

Leeda.  -The  Vorkahire  HouM-lo-House  Company  promiao  to' 
Hupply  liehi  in  Lcoda  within  two  inonlh*.  An  arraaggiucnt  haa 
been  niiuTo  with  tbo  Highwaya  Committ<«  for  Corporation  Maff  M 
opon  ui>  the  atroota  lor  tbe  main*,  and  tlie  atatloa  anaagomak 
ore  boing  r»pldly  paahod  forward.  The  foUowing  pmopaMM, 
ombodying  *oale  ol  dtocounla,  have  boon  iiabllfbod  i 

"Alfnccounte  (whether  eraoll  or  lairg«|lor  «4eotriaity  ataoabjaat 
to  n  diicount  from  the  (temlunl  prici?  01  ''•i,  per  unit,  baaod  a|iaa 
the  number  of  hoara  per  qunrlor  duiing  whicb  tbo  current  la  itaed, 
uncb  oooaamer  being  oallod  u|Hin  to  iloclaro  tbo  maximum  aaiabw 
ol  ligbta  required  lo  bo  in  u««  at  any  one  time.  The  teal*  of  dla- 
conata  b  an  follow* ; 

For  not  leoe  tbaa  2S0   boan'  voo  (pec  qaartcr)  ol  tbo  <rapp^ 

demanded,  10  par  Mak 

H  »■  ■"*  I"  *t  t,  1**  ,, 

SK       2,   •• 

•t  ■•         TOO  ,1  ((  II  SB       M 

la  addlUon  to  tbo  dlivonnM  aoentlag  ttndor  tht  abova  tablo,  a 
dbcount  of  .'>  i>or  ronl.  will  be  allowed  on  tba  net  ■t'^titTil  oil 
M«ouiit«  pnKl  uiihin  one  month  Inna  tho  dale  el  randeriaa,  mhI 
Si  per  cent,  on  ncooaata  paid  witbin  two  inontha.  The  enel  ol 
the  diaoounu  above  mealioned  ii  to  rvdnco  the  price  ol  M.  |Hr 
nnit  to  about  tbo  lollowiag  net  cbargM : 

For   -^O  hour**  uae   (per  <|uari«r).  ejd.   per  aaH. 
,.     375  ..  ..  4d. 

It       ™''  «»  •»  •Q-  •■ 

..    000         ..  „  W- 

..    :«>        „  ..  »jd. 

It  ia  pointed  out  that  tho  moat  liberal  diaooiuit  h  not 

S'rea  to  the  cumumer  with  tbo  groatMt  namher  ol  Ugbto,  bat  I 
e  oniuamer  who  uaca  tbe  lamp*  bo  haa  moat  rtjgnkrly,  and  hr 
tbe  tongcat  liour*.  *«  lie  will  bo  ibo  boot  caatomor.     There  bote 
no  itoragc,  the  inochlnoty  will  bo  k«)it  going  wbetbor  ourraokC 
uaod  or  not,  and  the  do*lre  of  eouno  la  to  looter  regular  -*—--Tr* 
ShoJIenborgor  meter*  will  be  uaed  on  tbo  Leedi>  ■yatom.'* 

MetaoMabe.— A  ileputattoa  from  FbetwDod  looently  vtaiiid 
MoTooambe,  whuic  tbe  oleotrio  liKht  ia  in  full  owing,  and  wan 
wclcotnod  1^  Mi.  <'allinM)n,thaaoportntondoataad«egbioer.  Tba 
•tation  ia  run  by  a  |»ivaU  company,  with  g»»  ■ngiaoo  a«d  moumi^ 
iMora.  The  dyaamoa  are  dHvon  by  three  vaa  oagbwo,  and  Uta 
ooupanyar*  jMiUing  down  plant  toowko  Uieir  own  gaa.  Th^f 
have anflktoat  machinery  atprooont  lo  oniiply  t.OiWiMi.u.  UtapL 
Tb«  BiatJoa  oaly  eomawaoed  raanioa  but  VVb.iaaatM«h  bat 
already  they  hn««  npiilioatioa  (or  mora  Iwhta  tbaa  Uiey  ana  aapplr, 
•ad  Irooh  aaeamalaMra  aro  being  |>at  down.  Tboy  ka<ra  a  tarn- 
ttaot  with  tbo  Iiocal  Board  for  |iabUo  llgl)t4ng.  bat  nra  aM 
yot  able  to  carry  it  ouL  Tbo  coat  ol  tbo  ;4aat 
waa  £4,(W0;  Soano  iatoraUing  elatemaata  ww«  made  by 
oualoanoro  •«  to  Ibo  ooet  ol  um  lig^t,  aaveral  of  ihaai  Mai 
Ibeir  bill*  wei*  loan  tbaa  for  gu  Mr  I'utta,  iihiaibl,  BWa 
quite  oatbaaaaatiCb  Provtoualy  hi^  caubliiklimont  look  alaa  BM 
lela,  and  for  thaao  be  had  oulMttluloil  uina  8-c.p.  Umpa,  wWob 
gaie  a  betinr,  bimhlrr,  and  claarar  tight.  With  gaa  otSa.  lid.  a 
UioumuhI  bia  btll  uaeil  lo  bo  £10  to  Xl'J  a  year,  whtlo  Ibo  aloatria 
lamia  ooat  him  lU*.  a  lamp,  or  £*.  Kb.  a  year.  He  waa  ■aliaflml 
•rllta  tbo  aorrica,  iiuaUty,  Md  price,  and  raoomiaendod  lb*  floav 
<r«od  gentloaua  to  go  in  for  alaetdo  light  at  oaoo.    Mr.  Wbldap, 


"I 

nBomariy^ 
bto.  bat  to 


THE  ELECTRICAL  ENGINEER,  SEPTEMBER  30,  1892.       343 


anotber  cuatomer,  hud  onljr  ■  MiMinor  mhod  tntd«,  nrfup  Utda 
UftiKn  (>>«  «-!nCer.  nnd  he  found  th«  (WO  Itghtu  about  «()iiii].  Mr. 
nirkett.  anntlir^r  diumiitt.  Ium  elghl  tAtnpn,  iBkkIng  £3.  lib.,  but 
n«  he  h<ui  ti'tm  an  h  llir«e  yrart'  contrM'l',  with  a  rMuMion  of  10 

(Mr  r«til.  knrl  .>  |«r  ctnt,  fur  rnnli,  hii<  bill  auiDuaU  to  £.1.  Ha.  OH. 
M  electric  light.  OH  a(pBJniit  £5  to  L*S  ho  uisd  Ia  pity  for  liu.     W« 
?iblMi  tkeoe  fij;ure»  m  k)*"*  hy  ilio  ciintamora  la  the  Vloctuxiod 
mdeMnen'*  AaiodatJiMi.    At  Fketwmxl  the  gut  in  in   -id.  per 
UuMMud. 

Bwwiteaa.— A  epeeak)  meetin)-  of  tb«  Bowucm  liorul  Uo&nl  Iwtt 
wevk  conviileru'l  ihu  npplicntion  of  Mossr.  11.  H.  t'ctl  nod  Sona, 
Limited,  for  permiMion  to  la)-  ui  olo«tric  cable  in  the  BoMd'a 
diiitriot.  Th«  eWk  anid  tic  hud  arrived  at  iho  conclualon  that  it 
vroolil  be  lo  the  intorcxla  of  Iho  Hoard  to  (nalat  that  tha  coinimny 
■hould  obtain  a  jiraviatoiMl  anior  from  the  Boant  of  Trvde  unloM 
vitry  i>xoo|iLii>iial  arrangemetite  could  be  ooine  t«  with  the  oom- 
[lanj.  Under  any  other  oirvnmRtanMp  the  aecurinf;  a  prm'taionnl 
order  «on1il  be  discinctly  of  brnclit  lo  tho  Board  for  the  rooaona 
(I)eu«b  orderoouki  only  b«  mndo  with  tboeonaontof  the  Board 
and  vith  chat  of  the  Bonnl  of  "^ade,  and  li  would  beeoon*  the  duty 
of  the  Loonl  Board  to  nintiei'uneallonBaatothe  tenaaof  lh«  order 
(9)  Tfan  ordtn'  would  iirovide  fnr  a  ra^uUr  and  otOoInt  aupfily, 
(or  the  public  wfeey,  (or  a  liniitallon  n»  to  the  rate  of  e&arrinff  (or 
the  licht,  and  for  an  official  iosiiection  of  the  works.  <3<  Sudi  an 
onlef  would  empower  the  Local  Uoanl  to  make,  and  biinn  iaUt 
(erce,  bylan-a  for  the  further  aecilrity  of  the  public  infcty.  |4) 
He  Mmpanr  would  haro  lo  publlth  it*  aooonnta  annuallv,  Civius 
nlm  to  Iho  Board  lui  opiiortnntty  of  applying  to  tho  Hoatd  o[ 
Trade  to  vary  the  ler(n«  of  the  provli>!onal  onler  If  It  waa  tlioueht 
dennkbleto  doao.  (G)  Al  the  end  of  in  yvnm,  or  anch  »hortor 
period  aa  the  Board  of  Trada  inii-ht  Hi,  aod  wery  lu  yeura  after 
wwda,  the  Board  ooutd  Inko  over  the  uumjiany''  worka  on  leaae  at 
the  r»to  of  tbeir  actnnl  vnluo.  widioul  nllo«-inf{  anythisK  (orfood- 
wtll  1  or  ther  could  bo  taken  b^  oonlpiiliorir  purthnao  on  proa- 
(lectire  proBla.  After  oomplainta  upon  the  bod  (luallty  al 
tho  fcaa  a  diaouaalon  waa  held  on  Uio  desirability  ol  ubtaln. 
ing  a  pmtialoDal  order.  Mr.  FnwkOH,  repreaenuUvo  ol  the 
Gompaay,  was  called  in.  and  the  chairman  a»ked  him  whelhur, 
■Mumln)!  the  company  obtained  a  proviaionMl  oider,  it  wna  Ukelj* 
they  could  oome  lu  reasonable  term*  for  purohnae  at  the  end  of 
■eren,  14,  or  '21  years.  Ur.  Fowkoi,  in  loply,  aaid  >cvoq  yuan 
waa  too  abort  a  time.  The  compiinjr  voro  undorlaklnK  all  io*|ion- 
aibility  and  ciak.  and  if  tho  oon<-«i'ii  dlil  not  tnrii  out  a  Hucctae. 
Uie  comjAiiy  would  loM  all  aud  tlio  lt<>:ird  noChinj;.  If  the  Hoard 
ooiabtncid  with  any  otli«r  ;iiithoiily  iii  tlia  purcliuM),  lie  dlil  not 
tkink  the  coinjiany  would  lieoiuile  about  arraneinii'  terinn  either  at 
tbeoDdof  14  or'Jl  yuan.  Wiib  ret[ar<lt  to  price,  lie  tbouBht  the  pricu 
ol  atrMC  lampa  would  bo  8(1.  per  unit,  but  thry  sboutd  not  lliink 
of  ttArting  at  tosa  i,han  lud.  a  unit  lai  ihc  private  lighting.  Aftoi 
ft  prolonged  further  diacuaalon.  Mr.  Holland  propoaod  a  motion  to 
the  (oUowlng  edect :  "  That  this  Board  r«conunend  the  County 
Council  to  aanction  the  laying  of  an  clectrio  <Able  along  the  main 
rood  throut-h  tbe  Bownote  Local  Board  diatriut  a*  reijuired  by 
R.  n.  F«lt  and  tlooe,  Limited,  providing  the  wiitie  be  put  itown  to 
tbe  aatitfaction  of  (.lie  (urvcyor."  Thin  waa  uudervtoorl  to  inoludo 
perinJMiioa  from  the  Bonnl  to  put  down  wiree  along  the  by-roadi, 
■ubjeol  lo  aimilnT  condition*.     The  rfaolutlon  wna  agreed  to. 

OeverBMeot  Boqalry  at  WUIebavea.-  Mr.  Kienri  Walton, 
one  e(  tlie  inapecLata  of  the  Locnl  liovemment  Board,  held  nn 
•oqulrr,  lorftweek.  at  iho  Town  Hull.  WbilcbnvcD.  with  r«lwot 
to  OB  application  by  tho  Town  and  llarbonr  Trunocnto  boii'ow 
£14,00(1  for  the  electric  llf(hUnti  of  Ihn  town  Mr.  T.  Bcown. 
eolicitor  to  the  Truatota.  explained  that  tho  aclieuie  woa  dlviiled 
into  two  paiu^piiblit^  li^hllnK  and  ptivate  ll|;tit4nft.  Ref>ardiD|e 
ilie  public  laiu[i*,  the  whole  of  the  preaent  area  would  be  llshted 
by  oloRtrlcily.  with  the  eacoption  ot  a  xmnll  area  (ion«iHting  of 
Bomo  ?(>  or  HO  Iioubob.  which  wore  no  iiilunted  aa  (o  be  didiciitt  uf 
oocea*  and  would  bo  I'ory  costly  to  nupply,  Tho  private  supply 
In  the  Hret  imilaace  would  bo  to  iho  prtncipul  buiincH  and 
reeidetilia]  porta  of  the  town,  iocludinff  tho  miiin  t hop- 
keeping  streets  and  reeldoncaa  of  hit^her  vm}u<i  vliich  weio 
likMjr  to  use  elootrlc  lightlo);.  Tho  gunctatlnK  tiailon  woiilit 
be  ill  Donncction  with  (Jie  tew«f^  {luniiiinf;  t<t«tion.  At  thin 
)iUcc  ftetini  had  at  preaent  to  bo  kepb  up  dav  and  iiiuhl  in  order 
to  ptoiont  doodlns  of  the  tewerc  The  Luilcli'ij;  itself  belonged  to 
tJie  Truitieoa,  to  that  they  would  have  no  Intid  to  buy  OAd  no 
buiklinca  to  creet.  All  tfie  slruotufol  eiiientca  they  would  incur 
would  be  for  now  (oundniions  in  llio  present  bmldinir.  Tu-o  now 
boHere  would  be  put  in  of  ZV)  h.p  eai^n,  and  those  boilers  would  bn 
Hnple  (or  both  the  puinpinf;  and  the  olectnc  li|;hUnK-  'I'be 
dirmmoa  would  be  driven  by  four  of  Wlllana  enxtnee.  if  they 
t«(]«[t«d  to  extend  ibelr  0[«mlion«,  Uiey  had  room  In  the  building 
for  four  more  engine*.  The  public  lighting  would  be  by  the  two- 
wire  aystein.  otid  the  private  lighting  by  the  three- wire  ny stem,  Tho 
public  lighting  would  bo  pnton  and  out  offdirwt  from  tho  trenorating 
(tACton.  The  omt  ot  lie  plnni  wns  cBijinalod  at  ilS.Wti,  including 
alruotoral  alleintions  to  buildings  which  onlv  amonnled  to  «oino- 
thiog  like  UOO,  and  nil  the  capltitl  outlay  lor  the  pahllc  supply 
(or  tho  lOB'n  luid  the  privau>  hiijiply  oontomplatw  under  the 
preaeNt  echemn.  The  puhlio  liuhilni;  would  be  carried  out  by  GOO 
ineMutcecnnI  Ininiie,  mainly  ol  16  c.p..  with  aetne  of  33  o.p.  The 
revenue  lo  be  derived  from  both  iiublio  and  privnio  nupply  it 
woa  oonatdereil  would  ahow  a  profit.  In  tho  running  ohaigos,  he 
glveefor  nainlenance  of  machinery  and  fixtures,  £250  ■  interest 
and  elnkiug  fund,  £m>:  waK«a,  £MU,  excluding  wngos  on 
rajMln:  com,  I'SOU;  walor  and  *toro«,  £40 1  inalnMinanee  of 
acauiDulaton,  £)/i.  1U>.  ;  niaintennnoe  of  machinery  and  eon- 
dnctOTv,  £2110,  Tho  Item  intererit  and  elnklnfe  fund  U 
reekoned  at  7  per  centi  on  20  yeare'  piu^han,  bat  ho  asked 
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for  more  then  thia--90,  36,  or  42  y«M«^  which  would  mtke 
Dr.  Bophloaon'a  Eetimale.  the  total  of  which  is  £2,0^7,  oon- 
alilernMy  Iom  In  the  roneipta  there  li,  6r>l,  an  item  of  £400  (or 
jiuinuing  ;  thi*  i»  the  mm  now  |nld,  and  will  be  Mt>ol,  ua  the 
double  work  of  electriu  lii:hling  ainl  pumping  oili  b«  i:airi'.>l  on 
in  the  some  building'  and  with  the  »aine  nluir.  L'l.OOo  in  put  dunu 
for  public  lighting  ;  iho  nrooont  now  pnid  is  £I,l."j)  for  g,ia,  the 
Cor|>oratloa  owning  tho  liuiips  und  ko0]>iiig  tlieiu  in  order.  Dr. 
Hopktnaon'*  oaiiinai«  for  private  lighting  wiu  £1,400,  TliU 
wa*  tho  eetUiinle,  and  apjillcatlona  have  ulroady  come  lu 
fur  £907,  no  thut  with  the  uumplng,  public  lighting,  nnd 
prinile  ouBlomors  there  would  be  an  iiioome  ul  £I,IKI7  ogalnrt 
an  expenditure  of  £2,057.  In  other  words,  with  £S00  mort 
private  roronuo  they  «'Ould  have  a  olcjin  hheot ;  and, 
with  4J  ycur*'  borrowing  powers,  instcud  of  'JO,  the  item  of  £0M' 
wuiild  be  reduced  lo  about  £i3(KI.  Ho  that  with  n  fair  number  of 
vtAt«  to  epread  oi'er  thn  «iukiiig  fund  the  achomo  would  *how  no 
loBK,  The  Trueteee  wure  uaanltnouH  to  thinking  It  wa*  lo  lb6 
ijit«rest  of  the  town  to  put  the  provisional  order  in  force  T' 
estimate  ot  cost  woa  £l.t,t)40,  and  the  eetimate  for  poHeible  ext«nf| 
•ions  £7,0,18,  and  oo  looking  at  the  applicaLjons  which  had  coi 
in,  l>i.  Ilophinnon  and  tlie  chatrmun  wore  of  opinion  Uint  thi 
iMma  for  engine  and  dynamos  would  be  required  to  be 
exteciited  in  the  Immediate  future :  they  would  therefor* 
apply  [or  tlie  amuunt  (or  eilenriona  wi  hoU,  Dr.  Hopkin- 
eon  wna  tbeti  oalled.  He  aaid  the  enghiee  woiiUI  be  uf  small 
sine  —  00  h.p,  "  btnauae  the  whole  work  was  on  a  (Wmpam- 
lively  smalt  scnlo,  and  it  was  deelrable  to  multiiily  the  number  of 
unila.  They  are  oondenslnff  enipnea  Tbo  boilers  will  bo  Lanoa. 
flhir*  or  (ialloway— two  at  first.  There  is  little  to  add  to  Iho 
building,  the  ahell  remalnln);  aa  now.  Tho  eupply  iadlrnM.  lalth 
aconmulntore  There  will  be  (oar  acta  of  engine*  and  dyuamiM^ 
and  room  (or  lour  more.  There  will  be  *ix  eiiTe*  of  maina,  moetl|'< 
for  streot  lam|)ri.  There  will  be  IMO  or  610  incitiidetieeiit  lampe^ 
IGe.p.  AndX2c.li,.  plaoed  on  prewotlnmppoata.  Each  maohlne  te 
80  h.p,  :  tho  bollcm  would  be  of  3tM)  h.p.  The  polentinl  would 
bo  tiOOvoltalor  street  and  100  foh^  [or  priiato  lighting  Tho 
whole  of  the  chnrgea  loHudn  punipUg,  and  the  town  wtll  elToot  an 
eiMnomyof  £1A0  a  year  for  lighting.  According  fo  the  ajipUea- 
tions  coming  in,  the  oxtenKion  would  bo  oetiAln  and  oecewary, 
There  woe  no  oppoeitjon,  and  (he  enijuiry  tJien  adjourned. 

Sl  paner«e. —Tho  rapid  spread  of  electric  lighting  !n  London 
is  well  exeinplitle'l  l»  the  ilt.  Pancnw  inelallntion.  Tho  load  Is  eveai 
now  7S  per  cent,  of  the  Mt«l  amount  t«hon  u;>,  and  will  anon  b* 
100  jier  cent,  no  that  further  plant  will  be  .iM-OMu>iy,  It  la 
oupected  that  rHommondations  will  be  made  at  once  to  tlie  Veetry 
for  extension  by  Mr.  Barron,  the  r^idonl  engineer.  The  inntnlla- 
tloo  has  some  very  laryo  cuitomers  on  its  mains.  Mnplo's  have  800 
larnia,  i>lioalbred>  nearly  :2,000.  the  lUilway  Clwring  Houh  l.HOO 
lainp'^  The  output  rises  In  an  astonishing  manner  nbaut  A..t(l  p  m., 
a  rixe  from  about  4(10  to  3  000  ainporca  taking  )>lace  In  about  I6 
minutes.  The  puhllc  lighting  of  Tottenham  Court-road  being  ao 
■ucceuful.  orranj^emeiitjr  are  Being  made  to  llj^bt  up  HampeMad- 
rond  to  The  Brecknock  aliottly.  Tlio  metero  moetly  ueeit  are 
Forranli's  meters,  of  whloh  the  nt  Pancina  Vtntry  ere  now  one  of 
the  Urgost  usots.  ond  motors  np  lo  300  umporos  ore  employed.  It 
will  be  Inlorostlng  to  have  a  record  of  the  terms  and  condiiiona 
of  eupiily  tuloptea  by  tho  Be,  rancriu  nnchoritics.  They  are  aa 
follows  ; 

"  fittry  of  SI  Pnnrna.—Appliffti^H  for  ^iinf'y,  — Alipticatioa 
tor  current  to  bo  made  on  printed  form  attoohcri,  lo  be  obtainfd  at 
the  MBcosof  the  olcctricitr  departmenti  Veatry  Hull.  St.  INnorns, 
London,  N.W.,  stating  wiiothcr  for  lighting,  motive  power,  or 
other  piirjinricii,  tho  number  ond  oandle-powcr  of  lamp*,  arc  nr 
inoandwDent :  if  formotii'o  power  tho  horae-powor  to  bodnveloped; 
it  for  charging  aeouaiulatorf,  etc.,  tlie  amount  ot  t^urront  renolrwL 
The  dale  lo  be  atated  when  aupply  la  required  (aovon  daye  clear 
notice  ihould  bo  given).  The  inulmum  and  ordinary  supply  ota 
current  to  be  stated  in  every  eaae.  The  voltego  wilt  he  105  orfl 
1 10  volts  for  hir-undeacout  Umpa.  1 

•' (\niiuriiott  ui'/A  Oiii-nifr'f  Pr'miKi.  —  Tim  siiw  and  TOsitton  ot 
«ervi(^e  mam*  <iiit4iring  n  coniumor's  preiiiisni  lire  to  bo  cictermincd 
by  the  engineer  to  the  Veatr^.  Whore  tho  Vestry's  dlntributlng 
mains  are  clowi  at  hand  or  witlitn  30ft.  ot  nremlaMi  pro]>o»i-d  ui  bo 
lighted,  DO  churce  whatever  will  be  maJe  lo  tli*  oonitiimer  for 
bringing  the  service  miiinn  up  to  the  nremim  to  be  supplied.  The 
ofSeora  of  the  Vostry  arc  not  |)orinitled  to  perform  any  prlval« 
work  for  any  customor.  nor  con  tliey  receive  any  pnymnnt  or 
gratuity  under  jienalty  of  dismissal  No  addition  shall  bo  mode 
lo  any  lti»tallatloD  that  ba*  been  teeted  by  the  V»trj''s  olhcials, 
until  due  notice  hoe  been  given  on  tho  fnrm  praridod  ;  fnillng  this, 
the  supply  it  liable  to  be  (topped. 

"  Iffir.—To  be  plaoed  in  a  eonrenient  place,  as  [lolnted  e«t  by 
tho  V'eetry'a  engineer,  all  oooneotions  On  tlie  ooneuiuor's  premlsM 
lo  the  setTico  linen  and  wires  to  bo  charfi'eil  lo  an<l  uayablo  by  the 
consumer.  Tho  meters  are  lent  on  hire,  at  a  rentul,  aocording  to 
siKO  of  meter,  from  '3>.  6d,  |ior  ijuartor  (and  nro  kept  in  repair). 
Till!  conMiiiDor  may  have  his  own  meter,  bur,  must  koop  it  in  repair. 
The  V'uvtry  may  test  the  aaioo.  ami  If  found  incoiiect  may  ohargt 
the  consumer  for  teat4ng.  Tlie  Veetry  may  also  lix  a  nieter  o( 
theJr  own  lo  teat  the  sceiiracy  of  the  ooiuumer'H  meter. 

"jIUeniti-in  or  ItittcnmeaioH  of  JV</iTr.'-TheoonBuiner  must  j;tv« 
not  lees  than  49  honn^  ootdoe  to  the  Vestry  that  he  is  deairoua 
of  having  bis  meter  or  meters  removed,  and  shall  in  do  way  inter, 
fore  or  tam[>erwjth  his  meter,  tlio  Vostry  bomg  empowered  lo 
■  Itbbold  tlie  aupply  uulil  It  has  boon  oiuiuired  Into  and  rectifiod. 

"  Iviquetum  u/  MfCfra— The  Inspection  ot  maUra  will  be  made 
monthly.  The  Vestry's  inspeolor  is  entitled  to  free  aieeeaa  at  all 
rOMOoable  times  to  take  readiaga  of  meter,  ioapect  or  i«| 
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t  b  OMMallati  whh  tli*  atrrioa.    Hw  liwotof  4mD  M  all 

ewry.  whMi  oo  flonawMn*  prMnlaM.  tiM  liMOMtian  iMok, 

tvtth  hi*  ■ulhorlly  KiTm  siidM  tb«  Mmouo  maI  d  Un  VoMrjr. 

»&fWir«rjM«r».— TborMdhicol  Um iMtar  »lwU be uk«n  u 

t  the  qoHMMx  of  enimit  aatd;  •bmild  tb»  ewm—  ditfuato  Hcli 

MdlBff.  U  MM  b«  oOcUl)'  UM«d,  and  If  bieonact,  the  Vmitry 

wlO  ado  or  dadiMt  lor  meb  quarUv  onJy.  wid  if  tba  effldal  taai 

omURm  th«  BioCar  aa  oorm*.  tht  ooaawdBot  aball  beat  all  aipanaa 

otthouuiajt. 

"  /ViM— Ttw  prioo  for  oorrent  will  be  0d.  per  Board  of  Tnide 
nnit  (atioal  U>  IS  Ifl-c.pi  M  watia  ptt  lamp  for  onaheor).  In  eaaca 
wbora  IM  Mrraoi  U  raqulrad  (or  motlT*  power  tho  Voauy  bopa  to 
bo  aUo  to  adopt  a  lowar  toato. 

"  AMmmt,— Coaannter'B  aeeMot  will  be  made  up  qoarteclr  (Iba 
9lM  Manib,  aotb  H«|iUaiber.  aad  31il  Ueoomber).  and  panBOnl 
tl»0«td  bo  made  wltbhi  tbe  folloirimr  lOdajraot  tke  date  of  aaeb 
■M.     Id  caM  ol  dob  paymont  tbo  Vwuy  may  rafnaa  lo  COB- 


ttena  tbo  aupiilr. 

"I'oafroA — TboeoAaumM' willbareqiiirad  toantarlntoa  wrlUan 
ooMraA  wiih  the  Veatrjr.  Tbo  cotunmcr  may  bo  roqoirod  to  givu 
Mourity  tor  Iho  d»o  paymool  o(  current  oaod,  and  water  root  i 
alao  the  oaco  and  mn  ciMtody  of  Uio  loBtor,— By  order  of  tbe 
Vea»*7." 

Tbo  applkntloa  form  nfcrted  lo  abore  eontaim  mnwo  for 
■ana  ana  addnaa  of  applkant,  nania  of  oonUnctor  wbo  littad 
up  Inwtallatlon,  nanbor  or  lamp*  (are  or  lacandiacoiit),  and  Uio 
I  candle- pa>ar*r ;  If  tnotom,  aj^proiinuta  naaxlmuin  curr««t  or  horaa 
I        power. 

r 
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IwproTcncBta  Id  elaotrlcKl  BiipAiKtua  for  alitaKllliiE  or 
•peaklaa  bclweoa  aUpa  at  aoa  ar  bttwoen  alilpa  And 
Uiaanoro.  ate  !^}<l'ii>)'  I'oiH*  Walker. (lonllfl  Kln:[ii<.'iil 
Wi*ll>.  SfU'tri  iixul.  I.'<tiitil(. 
I0T(U.  ImproTanuBU  la  •leotrlo  Are  aluraaa.  Rolmt  ^Voo(l. 
Sn*  llrl'Itcii  ilit^-I.  Mm.i-tirKtiM .     i  K'lwiiril  Hoylc.  ituMiu  ' 

1676S.  KlactTlcally-eDalTalMil  awllelilBS  apparalaa  far  lalc> 
pbaae  ex«haa(ea,  Robert  Fippatta,  31,  Uodyiuiou-rMJ. 
Km  ton  hill,  Loodon. 

1637B    ImproTCBanta  In  heya  [or  apoaUtK  and  rlinahlf  aloeilla 

cirontu.    Al>i(»ii'l(ir  Miu-i.  7i>,  M»rk<>i  ttraot,  MaiMlwatar. 
I9TW.  InproTomanta   In    flltlnga   [or  Ilia  aappart  af  eloetrle 
lampa       Wult    IVlri™    'iml    VVliir     lai'loro    KwiMj.    II. 
\Volltii){l/.ii  altcift.  StniHl.  I,on<lon, 

IMpfaeed    pariabta    elaetrto    aaarcb-Usbi    ai>piuraina. 

FtAaal'l  A";,"!"!'-.- M''')'i,  46.  l.iix.iilii'K  irmiivLU,  Lonitun, 
|BW6,  Inii>T«Tail  miMlii  and  apparala*  far  pr«J«:t>nc  InTrgt^. 
eliAraaiara.  or  the  llbe  aa  to  aintani  b»dl«a.  KviiaUl 
Auiruataa  tkMI,  46.  UiiroloV  iiin  'i<>lil'.  LjikIuii 
IIW9I.  InproMBaata  la  lotaKraphlo  and  lelapbonle  apparatna 
for  eaiabllablas  oetnmtwloalloa  botwoea  alxoal  bOKoe 
and  train*  en  tho  Una  Ji>)ii>  i)ain|>iiT  Hiukiiun  '2.', 
4(iulliam|i(i>n  l.'iiiklin({*,   thsnoMy  lanu.    London.     (Com- 

[_i6IU3.  ImproraoiaBta     In    alaatroljrUe     apparatva.       Thoinn* 
I'ranoy,  Vi.   Houthamplon'biiiMLiii'n.  Chuncory-lnDo,  Imu- 
^loii'     IConiplotc  vfiQclHrnlioo,) 
10133.  ImprovaDiaDta   Is   and  oonnecMd    with  braak  faad  ap> 
pUaneaa  tar  elootrto  are  Lavpa.     t'rviloiM'k  .liilin  ttmii 
moat.  IflS,  Flaet-atroot,  Lotadon. 
flartaiaaKR  'Jl. 
IMIL  iBproraHiaate taaleotrodaptatOBtarMeoadArybattertoa. 

Ailol|ltl  .Ullltct.    47.    I.KKulll'n  lllll-l>cl<l>,    lj>IIilo<l. 

IMT7,  SMttrarad    ilKaoUtnc    apparataa    for    talopnoaaa,      Kir 

Ctiulca   Hicwnri    Foibcn,  UiuL,  -Jl.   Kiiiiilniry'|iaveiB(<nl, 

l<o«doa. 
IHTS.  iBprovad  plataa  far  aaooadary  battaiiao.     EmoM  Balky 

and  JoHo  lUU.  21,  KinnbMrvimicuiC'iit.  London. 
IAK7tl,  iBprovoBMat*  In  ntnare'  alactrle  lampa,     Erocat  tlaile; 

■uid  J(B*a  Hull,  '.'I.  t'liinbiii)  i^kwiiiFiit,  Lonikin. 
)9N93,  Praea—  umI  appu-iiias  t«r  tba  «atr>«llo«.  aoparatloa, 

■■<  r«1liilin  nf  oiMalalij  llaiiliiiljili    ItonotoTotiimaiti. 

63,   Chanoery-Uae,    Loadoit.    (Uaio   a|iplwil   lor   unilei 

t'lUaiiU  A<*.  I8SS,  8ec   103.  3l>t  Mny,  IbM.  bvum  Uut« 

ol  a]i|itlcallon  III  Franco-) 
taprovamanla  ta  and  ralaUnf  t*  etaetrlc  aaaDmatatara. 

Ilmry  tlatrin  IaIio.  4>1,Soutbampt«a'b«ildiiif>,  Cbaaoory- 

liuia,  Ijindnn,     it'roiUrioh  ClareMOO  Jealuiio,  Uennany.) 
|l09M.  Aa  aalaaalM  iwllob  rar  alaotrlo  and  etfear  llgbl  appll 

aabla  to  a  doar.     .laiiiM  llufi*ool,   T7,  t'baikoofylBae, 

tiouduu, 
I4VO0.  iMproveauMa    aoaaaeiad    with     andlbl*     talesrapba. 

Htdiaid  Hobert  lUrper.  lUU.  >'l««t  ■itT<4,  Umlon. 

ttsrraMaa*  '£i. 

IWIB.  iMproveaMaia  la  and   aaaaaaiail  wlib   dra«aio.elaattle 

■aatowy.  ali*niBiinc-«UTaM  naoiota    UBa*(atw»erB, 

MaaaAat«ra  of  a»iu  mmI  oxldo  of  miroaan   ra«o*«r]r 

or  tta  ti*m  aaeiar.  aloauo  plattas  wlib  aluMiaiaia 

Jamaa    Sirlabiuno,    Uroowi    lliUI    \\'oik>,    Tnlilinifton, 

UMdloMi. 


IflKH.  lM»T«T«ai*aU  la  v«U«eCara  or  aactnaiU  UidluaiaaB, 
VVilluin  Iloiuy  TliomuHHt  and  Robarl  ThaupMMt,  ISS, 
I'uix'liuiT'l)  *tmt.  LoiMon. 

tmtn.  A  mod«  «r  and  muna  for  ansbUai  boata  U  ba  prav^ad 

on  BSTljcablc  waj*  hy  cUeUlc  enariy.      Ernaal  <U  raM, 

7".  *:t-i  -■ti.'.ii.  i>.i(»li.i(    I  l>li:,ui>t)  t.oiBOobeifcer,  Adolpbe 
ScUwr,  Lii^'l  Ein<Mt  l.aUIt^iirn.  Kmnocl 
leMM.  taa<il>ttBsglooirl«al*«BdtM«ora.    Sydney  Pitt,  OCSm^ 
■iii|iii)ii  l:iii;-lir,i;»,     (.'tMnoNT-laaOi     London.      (Edwata 
C(iii>f'>rii  I^iitkIkri,  United  butao.) 

I6MU.  ImprovemoatalDCoasoetloaaforeloetrloalaaewBBlBMr* 

and  otbor  ■ImUar  parjiin,     John  JoMpb  Kobtu,  It 

(.'bciry  flicct.   lliiQimifhan. 
10007.   iMproToaioaU  in  oloetrlo  boUa.     Thomas  Gibson  tU«, 

Hobert  Uaber.  and   Hohvtt  CUrlo*  l'*bcr,  46.  linri*^ 

inuficMa,  London. 
I'IMt.  InpreeaaaaMa     la     alaotrlo     an     laMpo.       TnAitiA 

IfArtny  (ionM,  11.  HrackleylcrniM,  CbUwtck,  I«adw 
17UI-J.  loipravoDMDM   In   and  rolaUsg  ta  the  «taMbwtla«  ef 

•toati-l««l    aaarsT-       •■tnrgv    Wilkm>oi>.    ll.    Furainl 

I70I3.  Kow  and  laprerad  maaaa  and  apparatna  for  Mllb—I 
ilio  BXpaaalan  and  eontraatWa  ef  Uvalde  tor  tbo  f^f- 
poeo  of  drlTlBg   nuublnary      rh&rloi    iloekltitaali,  St, 
liUatlioafO-irltecc,  Roftoni-stroot,  I.<}odaa. 
SKrrrancR  3l. 

170dl.  InproTomeBta  in  iBanlntiai  aad  anpponlB«  ala^Nrti 
wlr«i  intcoded  lo  act  aa  rtiititancoa  Kooli*  Kiolya 
Boll  riot:iii(.>;,  iiuii  Hoibon  John  Uow»uig,  5>,  Cluuioery- 
Uiw,  l/»i'l."i 

17002.  iBipTaraBenta   In    InaBlailaK   and   aappantag  ateotrta 
wtrea  lBia»dad  to  set  aa  realataceoa.     Rookae  Btalya 
Brll  Cn>iii|rtoi)  atv.i  Hiit.tit  Juhc.  IKi»«in|t.  IS.  Chaneery 
Unp.  London. 

ITUfM.  laiprovoMODta  la  aloctreataUo  aaaaonrtng  loaamaaoaia. 
William  K(l»Bid  Ayrton  and  Tbottiaa  MatlMr,  Tba 
Central  liuKlatioo,  Rihibi  lion -toad,  London. 

17'We,  Aa  tmproToaeat  la  oarbon  alactrodoo.  Harry  Tlieadoro 
Itaroell.  II.  Nfcrci3f(i«-iaui.  Ixmdon. 
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SPKCIFICATIONS  PUBIJSKED. 


Mill. 

lo(l7A. 
IS309, 

iMm 

\:rt¥} 

njM. 

1701 17. 
IS*M. 
1B77.1. 

IMI74. 

•K8J7. 

1571. 

-.t<n. 

ii:i:il 

11002. 

11H6 

I2-J3fi 

I;.-!*]*. 

13910. 
13»»6. 


1801. 
waldlns    by 


the    elootrto    a*«L     Howard. 


(Now 


BoatlOK    and 

;^<(wikI  ciIiIwii  I 
daetrle  laap,     'niocnjxan  and  Pync. 
BlootrloaJ    atgnallUMi  apparatna.       Ljdco. 

riQckCo.) 

Aoiuallng  al*«trleaUy>i>T«poll«d  tramoara,     Bnah. 

Electric  oonduotor.     Twi-.-);. 

Soooodary  batMrlaa.     MinJnK  and  lioneml  Eloc-trir  lMu|i 

roiii]itiiv,  t.iutilnl,  mid  XibliBtl. 
Eloclrlo  alxn  ailing,     gwinton. 
Blgdrloal  lormlnale.     Hall. 
BiDetrle  boll  Indlcatora.     Siemcru  Bra*,  and  Cbi,  UalMd, 

itiiit  olhi^ri' 
Uaettioal     fnmaooa    for     making      plioapboma,     ow. 

r.iker. 
Kleatrlo  loDomottToa.      llollii>){>u'ortb. 

IHlfJ. 

Inoandoaoeaoe  aloetrlo  lamp      rronal  awl  Nouvatia 

Bteoirlo  are  Utapa.     Ilurri*a«. 

■loetrlo  rallwaya  alo.     Sliiit 

Klactrlc  propalaloa  of  railway  luua.  eto.    •InuiUand. 

AmnotcTB.  oto.     Milt>      (I*llklii|{ton  and  annthvrl 

■loctrle  Bra  alan«a.     <.'i>rlliuid. 

Sle«tile  oarroata      SolieiUuuier. 

Bloftrla  rallwaya.      Ev-anK-.lac)liion.     (ElwaiAla.) 

lacaoddornt  oleotrlo  laaipa.     Thai 

XIaoUlcal  sasarmtora.      It>.-nry 
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City  ofLoadoa  
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Uanopotitas  Ueotiw  Supp^   „.  _ 

Londmi  IQattnc  Ijnjiply    ... 

Sna  Unilol    ....,., 

St.  Janiai'    

KatioMd  TalealioB* 

UmitU  Conatruotlon 

WMtnttaaMt  Uioirk... 
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NOTES. 


ArdrosMUi. — The  electric  light  has  been  introduced  at 
the  Ardrouan  harboar. 

Toronto. — An  electric  tramway,  five  miles  lon^,  has 
been  recently  opened  in  Toronto. 

Belfiut. — The  special  committee  on  electric  lighting 
iiold  tbeir  final  meeting  next  week. 

Sleotiio  Can  at  Chriatlanla.— The  first  electric 
tramcara  in  Norway  are  to  be  run  at  Ghristiania. 

Tolephones. — It  is  stated  that  the  Gtovernment  intend 
to  purchase  a  number  of  the  trunk  telephone  lines  at  once. 

Havre. — A  concession  for  an  electric  railway  between 
Havre  and  Montvillier  is  asked  by  M.  Burton  from  the 
municipality. 

Brost. — The  Soci^t^  Weyherand  Richemond  is  building 
three  160-h.p  engines  for  the  electric  installation  of  the 
French  port  of  Brest. 

LeotoTO. — In  the  programme  for  the  Edinburgh 
Literary  lustitate  Mr.  E.  A.  Browning  ii  down  for  a 
lecture  on  "  Electric  Light  in  our  Homes." 

Bmuels. — ^The  new  post  and  telegraph  office  is 
entirely  lighted  by  electric  light,  although  the  official 
opening  of  the  building  has  not  yet  taken  place. 

Pazia. — The  accumulator  traction  tramway  in  Paris  has 
met  with  an  unexpected  stoppage  in  the  refusal  of  the 
Northern  Railway  to  allow  it  to  traverse  its  railway  lines 
at  the  docks. 

Antwerp  Railway. — The  n^otiationa  for  the  esUb- 
lishment  of  an  electric  railway  between  Brussels  and 
Antwerp  are  proceeding  with  rigour.  M.  Van  den  Kerchove 
is  tbe  promoter  of  the  scheme. 

Madrid. — A  concession  for  an  extensive  system  of 
nndergroTind  electric  railways  in  this  city  has  been  granted, 
■ays  Induitria,  to  an  architect  in  Barcelona.  It  is  generally 
conndered  that  the  project  has  tittle  chance  of  being  carried 
oat 

Condensers. — M.  Ddsirt  Rorda  has  given  some  atten- 
tion to  the  effect  of  condensers  in  the  secondary  circuits  of 
transformers,  and  has  communicated  a  note  thereon  to  the 
Acaddmie  des  Sciences.  Further  communications  are 
promised. 

Dundee. — As  will  be  seen  elsewhere  from  their  adver- 
tisement, the  Dundee  Gas  Commissioners  invite  tendeia 
for  switchboards  and  instruments,  to  be  sent  in  by  the 
22nd  inst.  The  engineers  are  Messrs.  Urquhart  and  Small, 
17,  Victoria-etreet,  S.W. 

Mains. — MM.  Lazare  Weiler  and  Henry  Yivarez  have 
recently  published  at  Librarie  Maason,  Paris,  a  work  on 
'<  Electric  Lines  and  TransmiEsion  of  Force."  The  book  has 
an  appendix  giving  the  legislative  position  of  electric  con- 
ductors in  France,  Germany,  and  Belgium. 

Tork. — The  Corporation  of  York,  invite  by  advertise- 
ment, this  week  tenders  for  the  first  instalment  of  their 
central  station  plant,  and  supplementary  tender  for  exten- 
sions. Specifications  and  sketch  plans  are  issued  for  a  fee 
of  £2.  2s.,  and  tenders  must  be  in  by  November  2Ut. 

Seutli  American  Cable.— Notification  is  (riven  of  the 
opening  of  a  new  submarine  telegraph  route  between  Europe 
and  South  America  by  this  company's  cables  from  Senegal 
to  Pernambuco,  in  connection  with  the  Spanish  National 
and  Eastern  Companies'  systems  between  London  and  Cadiz. 

Zermatt. — This  well-known  Swiss  town  is  to  be  shortly 
lighted  by  electric  light,  with  power  obtained  from  a 
glacier  straam  three  or  four  miles  away.  A  pressure  of 
3,800  volte  will  be  ^erated  by  two  seta  of  torbinea  and 


dynamos,  to  light  at  first  1,600  lamps.  M.  Palu  is  the 
engineer. 

Trafflo  in  the  City, — The  additional  centres  at  the 
Mansion  House  crossing  in  the  City  serve  to  some  extent 
to  reduce  the  danger  to  passengers  at  this  crowded  spot. 
But  the  police  authorities  are  counting  upon  the  facilities 
to  be  given  in  the  intended  central  electrical  railway  to 
reduce  the  danger  and  discomfort  to  the  required  extent 

Alx<le8*Baias. — Projects  are  being  discussed  for  the 
introduction  of  electric  light  at  Aix-les-Bains.  The  gas 
company  offers  an  installation  of  1,000  liunps  by  1893,  at 
45f.  per  10  c.p.  lamp,  and  55f.  per  Ifi-c.p.  lamp  from  dusk 
to  1  s.m.  Several  companies  have  offered  to  inetal  a 
station  and  supply  current  one-third  less  than  the  gas 
company,  and  to  run  a  day  and  night  service  as  well. 

Belfast.— Mr.  J.  C.  Bretland,  M.LC.E.,  city  surveyor 
of  Belfast,  in  his  address  on  "  Municipal  Affaira  in 
Belfast,"  before  the  Municipal  and  County  Engineers,  men- 
tions that  the  present  cost  of  ordinary  gas  lamps  is  £3.  6s. 
each,  and  the  charge  for  gas  3s.  lOd.  per  1,000ft  Last 
year  the  Corporation  obtained  a  provisional  order  to  light 
the  city  by  electric  light,  which  is  now  in  course  of  being 
carried  out 

Hew  Vork. — A  new  departure  has  recently  been  made 
in  New  York  City  in  the  way  of  electric  street  lighting. 
The  new  arc  lamps  on  Fifth-avenue  have  been  placed  on 
posts  in  pairs,  each  lamp  taking  five  amperes  at  the  usual 
voltage.  Each  pair  of  lamps  is  connected  in  multiple  on  a 
tow-tension  circuit,  thus  permitting  them  to  be  fed  with 
current  from  the  same  mains  as  the  ordinary  low-tension 
domestic  service,  and  rendering  a  special  circuit  unnecessury. 

Core  and  Shell  Transformers. — Herr  L.  Imhoff  has 

recently  made  calculations,  which  have  been  published  in 
the  ElectrolKhniscKe  Zeilschrift,  upon  the  relative  advantages 
of  transformera  having  an  inside  core  and  those  having  an 
exterior  shell  with  interior  winding.  The  calculations 
have  been  carried  out  from  the  formula  of  Steinmetz,  and 
go  to  prove  the  superiority  of  the  shell  type,  but  it  would 
have  lieen  more  to  the  purpose  if  the  calculations  had  been 
tested  experimentally. 

Electric  Lamps  for  Customs  Offlears.  —  It  is 
stated  that  in  order  to  avoid  the  possibility  of  explosion 
while  "  rummaging  "  for  contraband  goods  on  board  tank 
and  other  vessels  carrying  petroleum  or  explosives,  the 
Customs  officers  are  in  future,  by  order  of  the  Customs 
Board,  to  be  supplied  with  electric  lamps  of  a  special 
pattern.  Ruby-coloured  tights  for  the  examination  of  im- 
ported cases  of  photographic  negatives  in  a  dark  chamber 
are  also  to  be  supplied  to  obviate  the  risk  of  spoiling  the 
plates. 

Anti-Gas  ZioaBrae.— Now  here  is  a  really  good  idea, 
which  we  commend  to  the  Association  of  Municipal  Engi- 
neers. A  league  is  in  process  of  formation,  ao  we  hear,  in 
France  for  the  association  of  all  those  towns  where  gas  ia 
more  than  a  certain  amount  (OSOf.  per  cubic  metie)  to 
press  for  reduction,  reform  and  the  introduction  of  electric 
light.  The  first  meeting  of  this  anti-gas  league  will  be  held 
at  Lyons  in  October.  If  the  English  authorities  are  ncUve 
they  might  have  a  similar  league  going  by  December,  and 
we  can  promise  them  tbe  best  wishes  and  good  help  from 
electrical  engineers. 

The  Telephone  In  Kant. — Since  the  merging  of 
tbe  South  of  England  Telephone  Company  into  tbe 
National  Company's  system  considerable  progress  has  been 
marked  in  telephonic  work  throughout  Kent,  and  an  im- 
portant change  is  now  being  effected  in  the  wires.  Six 
independent  gangs  are  engaged  upon  the  main  trunk  wires 
in  order  to  set  up  complete  metallic   circuits  for  doing 
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Bway  with  the  Hrth  comaDU,  neceniteting  dmibla  tnateod 
of  ninglo  vinM,  with  ftlmmt  k  m.iny  nioro  potU  on  th«  line 
of  rout«.  The  wirea  are  a.]Kt  eTect«'l  upon  the  spini  iiygteni, 
eiiniUr  to  the  Paris  telephone  wirea,  to  prevent  induction. 

Plr«  Risks.— A  lecture  wai  recently  f[iven  to  the 
Insurance  Iiiautute  of  MancheBt«r  on  "  Fire  Risks  of 
Electric  Ligbtin)!,''  at  the  Electrical  Engineering  Braiicli 
of  the  Ikfanchester  TochniotI  School,  by  Mr.  Haklane  Gee, 
lecturer  fa  elMtHcal  engineBriti^.  The  methods  of  pro- 
curing electricity  for  lighting  and  motor  purposes  wore 
doscribod,  and  the  chief  method*  of  distrihtition  of  elec- 
trioftl  energy  explained.  With  the  aid  of  a  number  of 
experiments,  [Mssible  dsnger  of  fire  was  pointe<l  out, 
which  in  every  ease  was  duo  to  imperfect  workmanship. 
It  wai  shown  that  the  electric  light  was  the  safest  possible 
illuminant  when  Ihe  installation  was  perfect, 

ProtflotioD  of  HansioDB  from  Fire.— Many  Irish 
laridownera  have  recently  purchased  fire  engines  or  other- 
wise added  to  their  apparatus  for  the  protection  of  their 
residence*  from  lire,  and  H.  L,  Barton,  Eaq^  J.P.,  of 
Straffan  HouM,  eo.  Kildare,  bat  just  received  a  new 
"  Squires  "  engine  from  Mgasrt.  Merry  woather  and  Sons, 
of  London.  This  machine  will  not  only  throw  two  powor- 
Inl  jet«  for  Sre  extinction,  but  can  also  1>«  used  to  drive  a 
oireular  saw,  churns,  cream  separators,  dynamo  for  electric 
lighting,  and  other  mansion,  farm,  and  oitate  plant.  The 
engine  delivers  130  gallons  of  water  per  minute  and  up- 
warda,  and  developM  over  6  h.p.  The  pump  can  be 
pat  out  of  gear  in  a  few  seconds  and  a  band  put  on  the 
flywheel  to  drive  other  machinery. 

Rot  Mr  d  Am. —The  ftotterdam  authoritiea,  who  have  a 
ipleiidid  o(>[>oftuaity  along  the  qtuys,  arc  wishful  of 
invosti gating  the  eoaC  of  electric  transmission  of  pnwer  for 
the  use  in  eranes  fftsteid  of  hydraulic  power.  The  current 
would  also  be  naed  for  lighting.  They  chose,  out  of  a 
number,  WA.  Hanlel  and  Lnej,  o(  Dutseldorf,  and  the 
new  crane  has  been  very  successful.  Tbe  motor  takes 
110  amperes  at  110  volts,  and  can  raise  a  maximum  of 
IJ  ton*  60fl.  in  iH  seconds,  Tbe  Corfioraiion  intend 
to  supply  the  electric  service  itself,  and  have 
invited  several  French  and  German  companies  to 
t«ndor.  We  are  not  aware  whether  Engllth  bousoe  have 
also  tendered,  but  the  decision  is  to  be  made  very  shortly. 
Only  those  compsmiet  who  have  had  exporionco  in  central 
station  work  were  allowed  to  send  in  plans. 

Xlsotric  Sky  AdvertMDir,->Tbe  now  advertising 
apparatus  of  Messrs.  Romeiko  and  Curtiee  Is  going  to  beat 
all  other  schemes  by  its  vaslnesa  and  daring.  To  write 
"  soap  "  on  tho  clouds  by  electric  light,  or  invite  to  Buflalo 
Bill  averyone  who  glances  an  upwani  eye,  is  a  bold  scheme, 
and  possibly  will  prove  a  nuisance.  As  yet  the 
•chemo  is  too  much  of  a  novelty  to  comment  wisely  upon. 
TViala  are  being  made  at  Bu&lo  Bill's  grounds,  but  the 
apparatoa  is  hardly  yet  up  to  expectations,  and  a  new 
reflector  is  b«ing  made  by  Meeer*.  Crompton  and  Co.,  who 
have  tbe  mailer  in  band.  Hr.  Curtice  expresses  himself 
aa  having  a  great  belief  in  the  project,  and  the  large 
advertieere  are  meUpborically  eyeing  the  new  apparatus 
ai  a  hungry  dog  doe*  a  booe.  We  may  yet  *«o  "  sunlight" 
•hining  from  the  skiea  at  midnight  in  London. 

K««Blilip  MBd  ll»rlottt  Dyttomoa. — Entirely  new 
typea  of  dynamos  it  is  difficult,  if  not  impoatlble,  to  make, 
boi  a  cofundarabla  rariatioo  in  the  ordinary  type  is  seen  (n 
tboee  ol  Koachliit  and  HariottE,  deecrfbed  and  illustrated  in 
t'BUdridm  lor  October  I.  Tbe  raachiBes  have  alternate 
Interior  and  axterioi'  potea,  tlw  later  type  of  Harioul  being 
a  tolidly  detipMd  naditM  with  very  large  armature.  The 
advantagw  claimed  by  H.  Jfariotti,  who  is  engineer  to  the 
Talepbooe    (Vmn^ay   of    /uricb,    are    very    low    speed, 
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specially  aiiiUng  the  dynamo  for  direct  coapUng ;  Uw 
invariable  tmsitioii  of  the  brushes  even  for  greatly  varying 
loads  ;  also  good  ventilation  and  facility  of  getting  ai  ibo 
armature.  Tbe  objection  is  tbe  «o«t  for  small  itaas.  But 
for  transmission  of  force,  and  for  Urge  dyosm<M  (or 
central  station  work,  tbe  Mariotti  dynamo  seoma 
advanbigcous. 

Medical  "  nasnotiam." —  Tho  popular  enze 
electric  or  magnetic  treatment  of  diseoae  hy  qoallfiad  or 
more  often  unqualified  persons  is  taken  advanU^  of  by 
many  so-called  "  inventors  and  patentees."  Tbt  ""gfttir 
belts  have  been  followed  by  magnetic  boats  and  bruihaa. 
Most  intelligent  peraons  are  beginning  to  bare  strong 
doubts  as  to  the  truth  of  tbe  profeaeions  of  tbe  vendor*  o( 
tfaeso  articles,  but  it  is  a  sad  thing  to  tee  the  newtpapen 
t^icitly  favouring  their  introduction.  Tbe  Brutot  JHatti, 
for  iiiitance,  in  a  presumably  editorial  note,  advocate*  tbe 
use  of  "magnoUiro,"  administcrcii  by  one  M.  Lonadale, 
on  the  ridiculous  reaaon  that  "  it  is  the  neareat  a|>pn«e]i 
to  the  principle  of  perpetual  motion  yet  known  I "  Beally 
a  little  clearer  knowledge  of  science  should  be  obtained  by 
its  writers  at  tbe  nearest  technic-tl  school,  and  perfaaja  «re 
should  have  an  approach  to  ibe  {irinciple  of  the  boneat 
policy  of  only  writing  about  what  ia  undentood. 

TraDSformers.— The  article  U|>on  tho  efficiency  of  trans- 
formers which  we  reproduce  elaewbere  is  worthy  the  beat 
attention  of  electrical  engineers.  We  doubt  whether  such 
successful  rosulte  in  obtaining  high  efficiencies  at  low  loads  of 
transfomMr*  have  ever  before  been  made,  and  UiL  Hutin 
and  Leblanc  are  to  be  congratulated  on  their  work  in  this 
field.  As  will  be  seen,  the  progress  made  is  leea  In  any 
pure  theoretieal  advance  upon  matheoutinl  ealenlatJoa 
than  ordinary  eommon  sense  and  engineering  knowfed^ 
adapted  to  traneformer  work.  It  is  possible,  aa  enggarted, 
that  tbo  manufaetare  of  transformers  of  high  efflciawy  at 
low  loads  will  redirect  tbe  arrangement  of  distrfbaling 
projects  to  the  use  of  separate  tranafomers  for  aack 
customer.  Etut  this  is  to  be  doubted,  i>  the  aolMmM- 
former  station  is  often  more  convenient  as  well  aa  won 
efficient.  This  does  not  detract,  however,  (ron  ttioeztreras 
importance  of  the  investigation  and  experiments. 

Bleatrlo  Traction. — Tbe  aubject  of  electric  twetfon  la 
ever  present  in  the  electrical  engineer's  mind  aatbe  onaoenfiv 
important  problem.  Howiaittobeaolved — OTeriiead,ander 
ground,  or  storage  I  Therefore  tbe  aiinouneeminl  of  a 
treatise  on  the  subject  of  electric  traction  by  auch  a  cotape- 
tent  and  well-knovni  authority  as  Mr.  Anthony  Reekenauu, 
CE.,  has  roused  a  considerable  feeling  of  interest,  not  only 
in  Great  Britain,  hnt  in  America  and  the  Colonies,  where 
we  are  told  en^neera  are  anxiously  ex|>ecting  tbe  promiaad 
volume.  This  work  is  now  before  us,  the  full  title  faditg 
"  Electric  IVaetion  on  Railways  and  Tramway*";  illustratsd. 
(Biggs  and  Co.,  Salisbury  courl),  price  Ifti.  $d.  We  art 
not  here  giving  a  full  notice  of  tbe  book ;  we  mention, 
however,  that  the  book  is  full  of  practical  dctail^  with 
diagrams,  descriptions,  and  illustrations  of  tho  moat 
interesting  electric  traction  installations  in  Great  BrHafai, 
America,  and  the  Continent-  It  has  a  very  comjilete  indaK. 

HallftsK. — A  recent  visit  to  Halifax  revealed  tbe  (aot 
that  although  this  town  baa  CO  area,  and  ooine  400  incMt- 
desoent  lamfw  alight  (and  tberefore  considera  iteelf  aa  tlia 
beat  electrically  lii;bled  town  in  the  North),  yet  tbva  ia 
really  very  little  doing  in  the  matter  of  pubUo  eleotric  light 
tap(4v.  Halifax  la  in  the  peeultar  position  o(  having  iu 
borders  enlarged,  and  a  atrenuous  li^t  is  looked  for  at  tbe 
Novonitier  olectiona.  The  electric  light  qneetion  ia  there- 
fore k^l  in  tbe  background  for  the  preeent,  thoogb 
the  Corporation  have  already  obtained  iheir  pnviaioBal 
order,    and     the     energetic     mayor,     AUenaan    Davis, 
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is  noderstood  to  think  well  of  a  mnnicipal  scheme.  In 
fact,  the  town  is  pretty  sure  to  do  ita  own  lighting.  It  ia 
a  very  pubtic-epirited  place,  and  although  MesBrs.  Blakay- 
Emmott,  who  now  carry  on  the  present  lighting — and  carry 
it  on  well — have  made  oreitures,  in  the  nhape  of  the  Halifax 
Mutnal  Sleotric  Company,  to  take  the  lighting,  it  ia  not 
likely  that  thii  will  be  done.  After  November  some  active 
steps  are  likelyJb  be  taken,  and  plans  on  an  extended 
seals  will  be  required. 

Dlsoosslon. — There  is  something  about  the  electric 
light  (we  think  it  must  be  the  gas)  that  makes  discussions 
on  the  point  very  lively,  not  to  say  scandalous.  We 
noticed  the  meeting  at  Heckmondivike  last  week,  and  gave 
the  reanlt  of  it — namely,  that  a  new  committee  was  to  be 
formed.  The  full  report  of  this  meeting  is  before  ub,  and 
is  stigmatised  by  the  reporter  as  the  most  disorderly 
meeting  in  the  history  of  the  Board.  The  simple 
question,  Shall  an  electric  plant  be  put  down  at  the 
expense  of  the  town  I  turned  shortly  into  recrimi- 
nation, and  even  "  liar "  was  banded  about  by  two 
couDcillore.  Fie  i  gentlemen ;  this  is  certainly  not 
seemly.  The  difficulty  appears  to  here,  as  elsewhere — "  gas 
aharea,"  mingled  with  the  sentiment  expressed  by  Mr. 
Crabtree,  that  "  at  my  time  of  life  1  am  not  going  to  charge 
my  brain  with  electricity."  There  would  seem  to  be  an 
opening  for  the  sale  of  a  good  elementary  primer  during 
these  town  council  discussions.  A  prospectus  sent  to  each 
councillor  of  the  towns  discuaeine  electric  light  might 
lead  to  a  more  intelligent  and  less  ])ergonal  discussion. 

Inoaadesoent  Lamps. — A  carefuUy-carried-out  series 
of  ezperimente  on  the  life  and  efficiency  of  incandescent 
lamps,  by  Ch.  Haubtmaun,  is  f;ivan  in  L'Eledriaen  for 
Sept  2i.  The  article  is  illustrated  with  a  large  number  of 
tablet  and  curves  dealing  with  tests  of  incandescent  lamps 
of  the  following  makes :  La  Fran^.ai>e,  Gabriel,  Swan- 
Edinm  (French  and  English),  Khotinsky,  Cruto,  AUge- 
meine,  Hongroise,  Zurich,  Gerard,  and  Siemens.  Several 
lA  the  nominal  ]$-c.p.  lamps  gave  an  average  of  8  e.p., 
12  c.p.,  or  13  c.p.  The  beat  result  seems  to  have  been 
obtained  with  a  "Gabriel"  of  nominal  16  c.p,,  which 
atarted  at  18  and  ended  at  14'98  (average  16  c.p.),  after 
burning  1,800  hours.  This  lamp  took  63  watts.  The 
English  Edison-Swan  came  next  with  a  start  of  184, 
ending  at  13-9  (average  16  c.p.),  60  watts,  lasting  1,200 
hoars.  The  Hongroise  nominal  16-c.p.  started  at  21  c.p. 
and  dropped  to  1326,  using  625  watts  for  1,250  hours. 
The  Allgemeine  16-c.p.  lamp  only  started  at  15  c.p.,  and 
dropped  to  12  c.p.,  lasting  1,000  hours,  but  then  it  only 
took  60  watts.  Other  types  took  even  less  and  died  in  600 
hours.  The  article  is  very  interesting  from  both  manu- 
facturers' and  consumers'  points  of  view,  and  ia  worth  further 
attention. 

Workaliop  Iioatnres, — The  following  syllabus  of  a 
set  of  workshop  lectures  which  are  being  given  week  by 
week  at  Messrs.  Blakey,  Emmott,  and  Co.'s  works  by  Mr. 
J.  H.  Rider,  M.I.E.E.,  will  be  found  interesting.  The 
course  comprises  lectures  on  Current  and  its  Meajurement, 
Galvanometers,  E.M.F.,  Difference  of  Potentials  and  their 
Measurement,  Resistance  and  its  Measurement,  Batteries — 
Primary  and  Secondary,  Insulation,  Quantity  and  Capacity, 
Commercial  Ampere  and  Voltmeters,  Electric  Power 
and  ita  Measurement,  Induction,  Arc  Lamps  and  their 
Mechanism,  Continuous-Current  Dynamos  and  Motors, 
Alternating-Current  Dynamos,  Transformers,  Alternating- 
Cnrrent  Motors,  Conductors,  Electric  Transmission  of 
Energy,  Systems  of  Distribution,  Central  Stations.  The 
lectures  extend  from  January  to  December.  The  following 
are  the  conditions:  The  lectures  will  be  given  at  the  works, 
on  Tuesday  evenings,  from  7.45  p.m.  to  9  i>.m. ;  the  lec- 


tures will  be  open  to  all  the  articled  apprentices  of  the 
firm,  who  will  be  expected  to  be  regular  and  punctua  in 
their  attendance ;  all  attending  must  provide  themselves 
with  a  suitable  note-book ;  questions  may  be  asked  at  th  e 
close  of  each  lecture,  but  they  must  refer  only  to  the  sub- 
ject-matter of  the  lecture  or  previous  ones. 

KhoUnaky  Ziamps, — M.  D.  Ang6,  of  the  Khotinsky 
Company,  has  published  the  result  of  some  interesting 
experiments  he  has  made  on  the  relative  advantage  of 
different  efficiencies  of  incandescent  lamps.  From  these  it 
would  appear  that  it  is  not  improbable  in  the  future  that 
lamps  at  1*5  and  2  watts  per  candle  might  be  used  with 
economy.  In  the  ordinary  lamps  1-5  watta  per  candle  will 
only  give  55  hours'  life,  2  watts  90  hours,  aud  26  watta 
150  hours.  But  the  following  lives  are  guaranteed  by  the 
Khotinaky  Company  : 

Initial  consumption.  Average  life. 

15  watts  [ler  candle 250  boura. 

2-0        „  „       850      „ 

2-5        „  „       600      ., 

30        „  „       700      „ 

3-5         „  „        1,000       „ 

40        „  „       1,200      „ 

45         „  „        1,500       „ 

50         „  „        2,000       „ 

The  Khotinsky  Company  have  been  able  to  obtain  this 
relative  long  life  in  the  lamps  of  \\  and  2  watts  per 
candle  by  the  use  of  a  "  protector "  to  prevent  the 
formation  of  the  blue  arc,  which  generally  begins  to 
show,  when  overrun,  between  the  filaments.  Consumers 
will  wish  to  know  if  these  figures  can  be  maintained  in 
practice,  and  in  what  degree  the  light  falls  off  at  the  end 
of  the  time  mentioned. 

Electricity  in  Acrrlonltnre,— The  employment  of  the 
artificial  light  of  arc  lamps  for  forcing  plants  and  vegetables 
seems  likely  to  be  eventually  adopted  on  a  commercial 
scale,  when  the  results  of  continued  experimenU  that  are 
being  constantly  carried  out  are  made  more  widely  known 
amongst  those  interested.  The  French  are  proverbially 
known  as  masters  of  careful  husbandry  on|amall  plots,  and 
in  the  direction  of  this  petite  culture  by  electric  light  they 
have  already  secured  good  reautta.  Experiments  have  been 
carried  on  for  some  time  back  at  the  central  markets,  and 
the  reaulta  have  been  communicated  to  the  Academic  des 
Sciences.  The  planto  under  observation  were  divided  into 
three  clasaea.  Une  set  was  subjected  continuously,  night 
an>l  day,  to  the  full  blase  of  the  electric  light ;  the  second 
set  was  kept  alternately  12  hours  under  the  artificial  illu- 
mination and  12  boura  in  perfect  darkness;  while  the 
third  set  was  left  for  the  purposes  of  comparison  to  the 
ordinary  natural  course  of  daylight  and  darkness  alone. 
The  conditions  in  regard  to  heat,  moisture,  and  so  forth 
were  kept  identical  in  all  three  categories.  The  result 
showed  that  the  planta  which  were  kept  continuously  under 
the  electric  light  advanced  in  growth  and  retained  their 
freshness  in  a  very  surprising  manner,  but  their  tissues 
were  weak,  flabby,  and  imperfectly  developed.  In  the 
other  two  test  cases,  however,  very  little  difference  was 
observable  between  the  sets  of  planta  which  had  12  hours' 
light  and  12  hours'  darkness,  though  the  light  in  the  one 
instance  was  natural  and  in  the  other  artificial.  The  out- 
come of  the  experiment  serves  to  show  that  plants  thrive 
beat  with  periods  of  alternating  light  and  darkness,  and 
that  electric  light  for  this  purpose  serves  as  well  as  the 
sun's  rays. 

Tccbalcal  Sobools. — Great  activity  is  being  mani- 
fested all  over  the  country  to  give  the  full  advantage  of  the 
technical  education  giants.  A  technical  school  was  opened 
at  Bath  by  the  mayor  laat  Friday,  which  is  eventually  to  be 
housed  in  one  of  the  new  wings  of  the  Guildhall.    Mr.  Day 
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IB  the  direotor.     At   Aihton-under-Lyno    now   technical 
•choola  wara  op«mi)  this  week  at  a  coal  of  £16,000,  of 
which  X10,000  wu  given  by  ibe  Ute  Mr.  G.  UeKinbottom. 
Tfa«   oooncil    include*    roprowntalim    of    n>o«t    of   the 
•dncational  bodiea  in  the  town.     A  greti  feature  is  made 
of  the  chemical  laboratorj-.    The   foundation  for  a  new 
technical  iichool  for  Sulfont  was  laid  on  Saturday,  e«timst«) 
to  coat  £50,000.     Provision  will  be  made  for  the  tcAching 
[o(   pbyaicR,   mechaaica,  engioeering,  and  the   haitdicrafu 
taiociated    with    it  —  joinery,    turnery,    wood    working, 
plumbing,    building    conslixiction,     drawing,    modelling, 
.punting,     Hpinniug,     weaving,     dyeing,     cookery,    and 
•ome  (^   the   minor   industries   of    the  diBtiicL     In  the 
vtrioaa  dau   and    lecture  rooms   there   will    be  accom- 
modation    tor     2,000     Ktwlcnta.      Commodiou*    dining- 
'  room*,  lUyrooffis,  and  libntry  will  be  provided  for  the  ii«e 
of  the  (ludenta,  and  sniuble  rooms  for  the  teachers,  com- 
mittees, and  aecivtariea.    Bohir.d  the  main  building  thcro 
i«  to  be  K  large  room,  capable  of  seating  about  600,  for 
.  popular  actD«ti6c   locturee  and  entertMDOiente,  and    for 
[muHical  performancee.   At  Stonahouae,  tlie  ttcbnical  school 
^bae  been  enlarged  and  a  large  amount  of  scientirioupiMnitus 
'  obtained,  and  tools  and  benches  are  being  obtained.     The 
Holland  (Lincolnshire)  County  Council  intend  to  appoint 
kKD  administtative  aecTet«rj,  and  active  work  ik  proceeding. 
At  Riohmond-on-Thamea  a  new  technical   school  will  be 
erected,  half-way  up  RicbmondhiU,  on  a  new  estate. 

Hoddersfleld.— The  central  station  buildings  at  Hud- 
dcrsticld  arc  not  in  nearly  such  a  forward  state  as  waa 
hoped  would  lie  the  esse  by  this  time  of  the  year.  A  strike 
of  musona  intervened,  and  spoiled  two  of  the  best  summer 
Uonth*.  Ilowevor,  the  masons  are  now  at  work  again 
with  a  halfpenny  oitt  of  the  penny  they  struck  for,  and  the 
buildings  are  gradually  being  t)rought  into  shape.  Tliv 
chimney  sbafi  is  half-way  up,  and  the  w.iUs  of  boiler  und 
dynamo  bouses  arc  rising.  Mr.  A.  B.  Mountain,  the  Cor- 
pontMHi  eteotrical  engineer,  baa  lila  ofliee  In  some  old 
bousea  ctoee  by,  and  ia  doing  his  best  to  push  things 
forwanl.  The  machinery  has  been  ready  at  the  Brush 
Company's  work*  (or  some  montha.  The  main*  also 
l*n  mostly  laid.  The  Callender  Company  have 
lit  baiiil,  and  a  new  method  of  laying  conduit* 
]uu  been  uaed  for  the  maius-  Instead  of  solid  bitumen 
joiate>)  to  form  condaita,  paper  tubes  are  first  laid  in  iron 
trough*  and  the  melted  bitumon  i*  poared  in  solid  aroiiud 
tiiese  tubes.  This  raakee  a  very  smooth  and  neat  oondiiil, 
with  no  rough  interstice*,  and  the  method  is  regarded  as 
very  euccessful.  Tb«  sUlion  is  only  for  a  few  tbouund 
lamps  at  Rret,  but  it  is  expecteit  by  next  winter  an  cuton- 
•ion  will  be  needed.  No  jmblic  llf-bting  is  to  be  done  at 
preaanty  at  leaat,  on  any  large  scale,  as  the  price  of  gas  ja  ao 
low,  10d,a  1,000  cubic  faet,thatitwo«ild  cost  three  tioios  the 
lireaont  charge  for  gas  to  light  by  electric  lighu  A  few  are 
lamp*  will,  however,  be  placed  in  the  iqitarae,  and  at  the 
interseetion*  of  the  princi{Nil  streeta  in  the  centre  of  the 
,towu.  The  central  sution,  which  is  situated  on  Corpora- 
tfoD  land  alongside  the  gas  works,  look*  us  if  it  were  going 
,to  be  a  thoroughly  aaiUfactory  tutiou,  and  the  prospeetire 
deniand  is  good,  the  Corponiioa  having  already  wired  the 
town  olBcM,  and  the  lltidiJeTslioU)  Technical  College  is 
to  follow  shortly. 

Cttbl*!. — What  kind  of  able  to  specify  end  what  ioao- 
tion  to  u*e  b  a  question  which  very  often  comes  before 
F«on*nIting  engineer*  snd  contractor*,  and  as  often  aa  not  is 
siilvci)  b)  specifying  "Silvertown  600-mogobDi  scrice,  clasa 
8  or  K  "  for  wite  or  caMe  a*  the  case  may  be.  Of  course 
if  lead-covsrad,  for  ship  work,  for  higb-lension  work,  (or 
eoncanirio  cable*,  other  cUbmis  must  be  used,  up  to  ft.OOO 
nagobm*.     For  ahip  work  it  ia  *till  apparently  doubtful 
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bow  high  a  data  ahouk!  bo  used.  One  firm  of  good  repuia 
always  tmes  3,OOI>4Btgohm  conductors,  and  another  eq<ially 
good  usee  SOO-megohiii  wires,  matnuining  that  the  leak  in 
&ttings  is  always  loo  much  lor  ibo  difference  in  wire  at  W 
or  100  volt*  to  make  it*el£  felt.  However  that  may  bt, 
if  wire  i*  to  be  bought  in  England  to-day,  one  certainly 
cannot  go  wiihont  the  Silvertown  catalogue,  the  mbject  d 
these  remsrkt,  a  new  edition  of  which  Is  now  before  ni. 
The  list  is  divided  into  two  paru— vulcanised  and  unvol 
canisc^l  insnlation.  For  ordinary  tnstnltatJoo  work,  the 
300  and  600  megohm  series  are  suiuble,  and  can  be  hi^y 
recommended  trow  long  experience  by  meet  of  oar  bat 
cloctridl  engineers.  The  Silvertown  Company  lakt 
immense  pains  to  get  the  best  reaulte,  all  mlcanited 
wires  and  cables  being  subjeetod,  in  th9  ootme  el 
maitufaetnre,  lo  a  temperatnre  considerably  over  DOOdeg.  F- 
aiid  they  can  bo  relied  upon  to  stand  taUifaotorily  ew 
nt  that  temperature,  an  occasiofi  which  ia  rue  eneogh. 
The  conductors  are  all  te*te<l  tn  water  with  an  &H.F. 
of  500  volU  after  immersion  at  GOdeg.  F.  for  at  laaat 
34  hoora,  such  long  immersion  and  high-i>re*si]re  test 
being  sufficient  to  break  down  all  inoipieut  faults.  A 
certificate  of  the  teal  is  given  with  every  length  of  over 
110  yards  of  the  vulcanised  wire  and  cablet.  This 
certificate  should  be  attached — "  See  that  you  get  it' 
The  ]>rice*,  number,  sixe  and  weight  of  the  Silvertown 
wires  and  cables  are  all  fully  given  in  the  catalogM, 
No.  40  H,  which  no  self-respecting  electrical  onf^ont  el  ■ 
to-day  can  afTonl  to  be  witbonL  | 

Mill  Lightioff.— Mr.  Jaa.  Gibeon,  electrical  engiinetr, 
of  Kilmarnock,  h.is  taken  np  our  suggeatlon  to  (ttmkh  Uie 
B'lfait  AVirj  Ijfiler  with  jiariiculars  and  figurea  at  to  t^ 
cost  of  electric  lighting.  We  abstract  his  Ggiirea  u  follorn : 
For  isolateil  plant,  dynamo  driven  by  mill  engine,  tb«  call 
of  a  500  light  installatiun  would  be  about  £700;  coel  o( 
upkeep,  ."V  ]>er  cent,  interest  and  S  per  eent^  deprecl 
is  ample.  If  driven  from  mill  engine,  the  attendanc 
practically  nil ;  cost  of  power  should  not  be  more  than  3IU 
of  coal  per  borse-powor  (of  10  lamjis  ]fi  cp.);  renewal 
of  lamps  lasting  1,200  hours  is  3s.  9d.  each.  Aaaamlng 
that  600  hours'  liti;hting  arc  required,  we  have  inl«rest  £U, 
deprecialjoii  £Zt>,  coal  at,  say,  15s.  ]>er  Ion.  /33,  renewal 
of  Um[i*  jG39~toul,  £133.  The  equivalent  of  ga*  would 
be  cousiderably  mure.  H  the  lighting  hours  are  1,000  per 
annum,  the  relative  cost  wouid  be  coDsidaraUy  redneild. 
Tbe  longer  the  process,  tlie  more  advantageoua  ia  Ibe 
electnc  light.  As  lo  central  station  lighting,  tbe  ptioe* 
charged  by  the  vsrioua  central  stations  throughout  tli* 
country  range  from  8d.  down  to  4}d.  per  unit  (are  16-e.p. 
lamp  (or  Ifi  hours),  I  believe,  at  Newcastle.  Tbe  cost  of  Sl> 
ting  tbe  ligbl  in  private  houses  and  shops  runs  from  35*.  par 
light.  From  the  above  It  will  be  seen  each  Iftcp.  lamp 
eoBla  fully  \i\.  per  hour,  even  at  4jd.  [ler  onit  No  one 
need  expect  to  have  the  light  from  a  eentral  supply  at  the 
same  price  as  gas  in  large  towns  at  present,  bat  its 
many  ndrantaget  must  more  than  compeoaale  (or  ite 
exlia  cosL  Allbough  tte  cost  is  greater,  it  will  in  many 
easee  pay  to  use  it,  without  considering  its  advantagea 
from  a  aaniiary  point  o(  view.  All  know  the  great  ttavoe 
played  by  gas  on  the  decorations  of  bouses  and  shop*,  and 
many  tradesmen  Bod  their  goods  coDsiderablj  reduced  ia 
value  from  this  c«au.  The  utility  of  the  electrio  motor  fer 
tradesmen  will  also  prove  very  considerable.  Ur.  Oiheoo'e 
letter  has  been  well  received.  Belfast  is  evidently  anxiow 
lo  bare  publicly  and  privately  all  informatioD  poeaible  oo 
the  subject  of  tbe  new  ilUimlnaot. 

Kleotro-Tborapootic*. — It  ia  perfectly  evident  thai 
there  is  a  definite  intention  on  tbe  part  of  tbe  Maslkal 
Battery  Company,  or,  as  it  ia  better  Iniowu,  Ur.  Baniem. 
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to  ^bt  to  the  bitter  end  for  the  value  of  his  now  widely- 
exploited  elecU'Opathic  belt.  Our  contemporary  Trade, 
Firtaatx,  andBecreation  aeema  to  have  taken  up  the  cudgeU 
on  behalf  of  Mr.  Hameas.  We  believe,  however,  that  euch 
sentences  aa  the  following  are  unwarranted  by  any  fact 
or  facta  that  can  be  put  forward.  The  sentence  we  refer 
to  is  aa  follows :  "  With  regard  to  the  currents  generated 
by  Mr.  Hamess'i  electropathic  belts,  they  approxi- 
mate closely  in  atrength  with  natural  currents, 
and  as  the  belts  may  be  joined  up  in  any  way 
which  may  be  desired,  they^  uhould,  when  intelligently 
arranged  and  applied,  be  productive  of  the  most  beneficial 
retults."  We  cannot  very  well  come  to  the  Snal  results  of 
the  author's  experimeata  because  they  will  not  be  known 
until  next  week,  when  the  article  is  to  be  completed, 
but  so  far  as  we  can  gather  from  what  we  bava  before  as 
there  is  nothing  to  connect  theexperimente,witb  an  electro- 
pathic belt  Id  themselves,  no  doubt,  the  experi- 
ments described  are  exceedingly  interesting.  They 
seem  to  be  directed  to  prove  that  the  direction 
of  current  varies  according  to  the  amount  of  skin 
contact  of  the  hand  with  the  conductors  attached  to  the 
galvanometer.  For  example,  as  described,  the  conductors 
attached  to  the  galvanometers  were  composed  of  copper 
inanlated  with  paraffin  wax,  and  that  the  person  experi- 
mented upon  made  contact  on  both  plates  with  fingers  and 
ball  of  thumb.  In  six  cases  out  of  seven  a  negative  deflec- 
tion was  obtained.  When,  however,  say,  the  ball  of  the 
thumb  of  the  left  band  was  taken  up,  leaving  contact 
only  with  the  fingers,  the  deflection  in  six  cases  out 
of  seven  was  positive.  It  would  bo  interesting  to 
know  if  the  exception  in  each  case  is  a  left-handed  man. 
Whether  further  experiments— or  rather  further  considera- 
tion— by  the  author  will  not  give  a  very  simple  explana- 
tion of  these  results,  or  if  he  will  still  contend  "  that  the 
arms  conduct  as  the  two  plates  of  a  condenser  conduct," 
must  be  left  to  the  remainder  of  his  paper ;  at'any  rate  be 
has'  nowhere  as  yet  given  the  slighteal  indication  of  how  he 
connects  his  experimental  results  with  any  remedial 
efficacy  of  the  electropathic  belts. 

Qae«nBl»nd. — On  Wednesday  a  deputation  of  business 
men  waited  upon  the  Hon.  W.  Horatio  Wilson  to  discuss 
the  question  of  telegraph  rates  to  Queensland.  The  deputa- 
tion was  very  influential  and  put  the  whole  question  very 
fairly.  Briefly  it  comes  to  this,  that  certain  Australian 
colonies  combined  to  guarantee  the  loss  to  the  telegraph 
companies  providing  they  reduced  the  rate  per  word. 
Queensland  held  aloof  from  this  combination.  We  are  a 
little  indisposed  to  imagine,  however,  that  the  senders  of 
messages  have  not  been  somewhat  equal  to  the  occa- 
sion. The  tariff  to  Queensland  is  ds.  5d.  per  word, 
while  the  tariff  to  the  other  Australian  colonies 
ia  now  but  a  httle  over  4b.,  and  under  the  proiiosed 
fresh  agreement  will  be  4b.  9d.  We  fancy  that  a  large 
number  of  houses  who  have  branches  in  Australia  have 
branchea  elsewhere  than  in  Queensland,  and  would  tele- 
graph their  messages  to  the  cheapest  branch,  and 
transmit  by  land.  However,  with  this  we  have  nothing  to 
do.  It  is  understood  that  if  the  agreement  at  the  rate 
of  4b.  9d.  per  word  cornea  into  eflect,  the  loss  will  be 
something  like  £8,000  per  year  under  existing  circum- 
stances, BO  that  if  Queensland  entered  into  the  combina- 
tion her  part  would  be  about  £800.  We  have  all 
along  contended  that  the  telegraph  companies  have 
by  far  the  better  part  of  this  bargain,  and  that  if  they 
liked  there  would  be  no  reason  for  any  guarantee,  and  they 
could  make  an  excellent  thing  out  of  it  at  even  4b.  per 
word — or,  at  the  outside,  4s.  6d.  The  tactics  of  the  cable 
GompuiiM  Gonnectvd  with  Austntlia  have  been  excellent 


from  their  point  of  view,  and  from  the  figures  they  provide 
not  exorbitant.  The  poaition  of  the  cable  companies  is 
easily  defined.  They  have  a  certain  capital  upon  which 
they  want  to  pay  dividends.  Their  working  expenses 
mnat  also  he  paid,  cables  maintained  in  efficient  work- 
ing order,  and  a  sum  annually  laid  by  to  replace 
cables  when  worn  out ;  but,  of  course,  business  men 
have  little  or  nothing  to  do  with  the  jinssse  of  Government 
and  cable  companies.  What  they  look  for  is  to  obtain  the 
cheapest  possible  rate,  and  if  they  thought  they  could  do 
that  by  bringing  pressure  to  bear  upon  the  Goveromeut, 
they  would  bring  preaaure  to  bear  upon  the  Government 
If  they  thought  they  could  do  it  by  bringing  preieure  to 
bear  upon  the  companies,  they  would  bring  pressure  to  bear 
upon  the  companies.  From  the  remarks  made  by  the 
Hon.  W.  H.  WilaoDghe  aeemed  to  thiok  that  the  deputation 
made  out  a  very  strong  case,  and  promised  to  communicate 
with  his  colleagues  the  views  that  had  been  expressed,  and 
to  do  everything  in  his  power  to  further  the  object  in  view. 

Overhead    Condnotor   Tramways. — One    of   the 

roost  successful  electric  railways  in  America  is  that  between 
St.  Paul  and  Minneapolis.  These  two  rival  towns, 
numbering  each  about  350,000  inhabitants,  are  situated 
about  10  miles  apart.  There  are,  in  all,  about  217  miles  of 
tramway  in  the  two  cities,  and  a  car  runa  between  them 
every  six  minutes,  giving  a  splendid  service,  always 
crowded,  all  day  and  night,  save  in  the  morning  from 
3  to  5  a.m.  The  fare  is  2^d.  in  each  city,  and  fivepence 
between  the  towns.  The  speed  is  from  five  to  eight  mile* 
an  hour  along  the  streets,  and  up  to  15  miles  an  hour  in 
the  open.  The  whole  of  the  system  is  worked  by 
overhead  conductors  by  electricity,  except  20  miles  of 
cable  in  St.  Paul's  ahortly  to  be  changed.  The  gradients 
ate  severe,  several  of  1  in  20  and  a  few  of  1  in  12(.  A 
correspondent  of  the  Scotsman  who  has  recently  visited 
this  system  of  electric  street  railways,  says  :  "I  stated 
publicly  some  months  ago  that  the  overhead  system  was 
the  only  one  now  practicable.  Others  who  had,  no 
doubt,  means  of  information  far  superior  to  those  at 
my  disposal  scofTed  at  the  assertion.  The  persons 
at  the  head  of  the  business  here  assure  me  that 
the  day  is  far  distant  when  practically  any  other 
system  of  electrical  propulsion  of  street  cars  will  be  pos- 
sible. The  loss  in  storing  electricity  in  accumulators  is 
excessive.  The  difficulty  of  conducting  the  necessary 
current  underground  is  almost  insuperable.  The  ugliness 
of  the  overhead  system  is,  in  my  opinion,  very  much 
exaggerated.  It  is  no  uglier  to  our  eyes  than  the  rows  of 
street  lamps  were  to  the  eyes  of  our  forefathers,  who 
deplored  the  picturesque  eiTect  of  the  hanging  lanterns 
so  convenient  and  accessible  in  1790.  Here  the  light- 
ing and  the  tramways  are  separate  properties,  and 
if  they  were  not,  the  central  pillars  would  be  utilised  for 
the  electric  lamps,  and  the  eflfect  would  be  just  the  same  as 
in  the  boulevards  at  Paris.  The  rate  of  five  cents  is  con- 
sidered cheap  here.  I  think  it  iadear.  The  wages  of  the 
men  employed  is  about  17  cents  per  hour.  They  work 
generally  12  hours.  The  work  ia  not  heavy.  With  us 
we  should  require  to  have  a  zone  system  based  on  a 
uniform  penny  rate,  with  as  wide  a  Eone  as  possible.  If 
we  want  a  rapid,  safe,  cleanly,  and  cheap  system  of  tramway 
accommodation  in  Edinburgh  extending  to  phices  like 
Eoslin,  Queenaferry,  Dalkeith,  we  must  be  content  to 
accept  it  with  its  attendant  drawbacks.  If  we  prefer  to 
let  posterity  enjoy  the  advantages,  we  shall  wait  for  accu- 
mulators to  save  the  disfigurement  of  such  lovely  scenery 
as  abounds  in  Leith-walk  and  the  bridges.  In  places  like 
Princes'-street  it  would  be  possible  at  some  sacrifice  to 
convey  the  wires  underground." 
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ELECTRIC  LIGHT  AND  POWER. 

kY  ABTRrB  r  ODy,  Aa80C.UB3i.IKHr.  ELRCTBICAL  KKUINEESS. 

(Alt  righb  Tfitned). 

(Coniituud  fnta  jxiye  S97. ) 

m.— WORK  AK1>  HORSE-VOWER. 

It  may  oot  be  oul  of  [)lttce  to  nuku  a,  few  remarka  nod 
jve  wme   practlotl  exunpl«<  respecting  Energy,  Force, 
_  rower,  knd   Work.    Tfaeso   four   t«rmt    itre  often    used 
■ynonymoiuly  and  Bppli«d  in  a  Ioom  manner. 

FoTM  may  be  donned  aa  "that  which  moves  or  tends  to 
more  matler."  When  a  mass  of  matter  is  lying  at  rest  it 
requires  some  force  to  atari  it,  or  to  overcome  iu  resistance 
to  motion  ;  this  resistaDce  to  motion  it  called  the  inertia  of 
the  mass.  I'he  weight  of  a  mass  of  matter  is  merely 
tbs  force  of  Kraviiy  acting  on  it,  so  if  yoii  hold  a 
etone  in  your  hand  its  weight  signiHos  that  the 
gravitating;  force  of  the  earth  is  pulling  at  the  stone, 
•triving  to  drag  it  down  to  the  centre  of  the  earth, 
and  the  muscular  force  you  have  to  exert  is  spent  in 
btlancing  the  force  of  gravity.  T1i«  greater  the  mass  i*.  the 
greater  is  ibe  force  of  gravitation  acting  on  it,  coniw<iuently 
its  wei}:ht  is  greater  If  there  were  no  such  tbint;  as 
gravity,  mstter  would  have  no  woishi,  and,  owing  to  the 
enormnuir  centrifugal  force  diio  to  tho  revolution  of  the 
earth,  everjthing  on  its  surface  would  teud  to  fly  off  into 
ipeoe. 

Every  panicle  or  mass  of  matter  exeru  an  attractive 
force  upon  every  other  particle  or  mass  of  matter,  bo  that 
two  botliet  have  a  mutual  attraction.  The  amount  »( 
attnotion  a  body  |>oe8esaet  is  in  proportion  to  its  miisn, 
and  the  mutual  attraction  of  two  bodiea  is  in  inverse  pro- 
]>onion  to  the  square  of  the  distance  between  them — that  is  to 
say,  two  tiodiet  6in.  apart  are  nttracted  to  Mch  other  by  four 
times  the  force  by  which  they  are  attracted  when  at  12in. 
apart  We  have  every  reason  to  believe  that  this  law 
holda  true  in  our  filanetary  system,  and  throughout  inter- 
stellar B[nce.  It  IS  due  probably  to  this  theory  that  the 
earth  is  kept  at  a  definite  distance  from  the  sun  when 
revolving  round  it,  and  that  uU  the  plaiiotH  have  thvir  Eixed 
course.  So  when  a  m«M  uf  lead  UlU  to  ibu  earth  it  Dignities 
that  the  lead  and  the  earth,  following  the  law  of  mutual 
attraction,  attrsct  esch  other  with  a  force  proportional  to 
their  size,  and  inversely  proportional  to  the  si^uare  of  the 
distance  between  them ;  but  since  the  raais  of  the  lead 
weight  is  infinitesimal  as  comgiared  with  thut  of  the  enrtb, 
ttierefore  it  follows  that  the  force  the  leitd  exerts  is  com- 
)Miratively  nothing  to  the  force  the  earth  exerts,  and  the 
result  is  the  lead  Uavels  all  the  distance,  and  the  earth  so 
little  that  it  cannot  be  perceived. 

h'u7uinmfnU>l  Vnth. — The  Fr«nch  system  of  measuring 
cjuuntitio*  i»  the  most  simple  and  beautiful  invention  that 
can  tje  imagined.  It  ii  greatly  to  be  regretted  that  this 
method  of  meaiiirement  is  not  adojiteo  in  England  by 
pnolical  engineets,  and  thst  it  is  not  used  iti  workshop 
pric^ce  here.  In  no  branch  of  scteiioe  can  it  be  appreciated 
so  much  as  in  that  relating  to  eloctnctty  and  magnetism. 
The  British  woikman  still  plo-ls  on,  using  the  clumsy  and 
unscieutiSo  (oot  and  |x>und,  whose  use  causes  a  vast 
amount  of  hrain  work  and  valuable  time  to  bo  wasted, 
when  both  could  be  saved  were  they  to  think  and  make 
ealonlatioRs  in  the  French  unite.  Taking  tbe  one  exam|>le 
el  leogtb.  The  foot  i«  the  Britiali  unit  of  lengtJi 
for  engineers,  other  dimensioiu  are  the  mile,  yard, 
He.  To  express  mites  in  inches,  your  practiail  man  has 
to  multiply  out  on  a  piece  of  (isiior  the  exiiression  1,760  x 
S  X  12.  Now  examiiM)  the  Freocb  unit  of  letigth — naoMly, 
the  "metre" — Ibis  oorrespoads  to  the  EngUsh  yard,  iu 
equivalent  being  39'39ia.,  or  nearfy  ,*gth  more  than  the 
ntd.  Porgrat  lengthy  the  PreiKh  use  the"  kjlometrot'' or 
1,000  metre*,  and  eo  thie  may  be  said  to  correspond  with 
ttie  mile,  whilst  for  short  meaaurementa  they  have  the 
"  oeotiiuelre,''  or  ,(.th  put  at  a  metre,  aiid  this 
cerreeponds  to  the  incb.  there  being  3*&1  oontimetres  in 
lia.,  oroneeeutimetre**  glo.  From  this  it  is  seen  that  all 
dimeiMionB  of  length  are  expressed  in  multiples  of  the  figure 
10.  Tbus  a  kilometre  ia  roduoed  to  eeatimetree  by  multi|>)yiitg 
by  100,000,  beoauee  tben  ai«  1.000  melree  in  (be  Ulometre, 


and   100  centimetres  in  one  metre.    100,000  can,  bow- 
ever,  be  written  in  a  much  simpler  and  quicker  miinaer 
by  exjiretaing  the  number  in  powers  of  10;thiu  10  can 
be  written  10',  became  there  is  otdy  one  10,  and  100  oao 
be  written  IC^,  because   it  signifies  two  tent  multitille^ 
together,  or  10  x  10,  similarly   1,000=10',  and  100,000- 
IV,  so  that  one  kilometre  can  he  expreasod  in  centimetres 
by  the  simple  expression  10''.    It  is  the  same  witli  tba 
uniu  of  weight.  The  British  unite  are  tons,  hundrol  weights, 
stones,  quarters,  pounds,  ounces,  pennyweights,  gr*ina — an 
amy  sufEoient  to  drive  anyone  to  despair.  Who  does  net 
remember  the  mental  torture  of  committing  to  memonr 
those  weighta  and  measures  tables  of  our  juvenile  aohoal 
dayal    To  express  tons  in  ounces,  we  miut  multiply  out 
the  lengthy  expression  of  SOx  U3x  16.    The  French  umt 
of  woiubt  it  the  "  gnmrne,"  and  451}  grunmes  go  to  the 
Hiigliafa  pound.    The  kilogramme  signifies   1,000  gramBei, 
and   corresponds  to    the   jiouud,  its   v.ilue   being    2'2ib, 
The     milligmniRie    signifiee    lAo^    I'*''   '^'  ^  gramme, 
and  nil  these  weights  are  expressed  in  multiples  of  10,  same 
i>B  with  the  various  lengths.     Ooo  kiloKi.tniniu  "  1,000,000 
milligrammes,  or  10*  milligrammes.     Tlic  ubiive  instwices 
are  only  two  out  of  a  number  that  cotild  be  ()aoted  Ut 
prove  how  barbarous  and  ridiculous  our  units  of  moMure. 
ment  are.     Knowledge  is  quite  hard  enough  to  aoquirt 
without  making  its  acquitement  dotlblr  laborious  i  autts 
and  standards  arc  merely  arbitrary  anil  used  aa  vehicles 
to  convey  our  thoughts  in  drawing  comparisons,  and  tbay 
should  be  the  slaves  of  man  instead  of  man  being  tbelr 
slave,  as  he  often  is. 

Length,  Weight,  and  Time  are  the  three  fundamental 
quantities,  and  in  the  French  system  tbe  centimetre  It 
tukeu  aa  the  unit  of  length,  the  gramme  as  the  unit  of 
weight,  and  the  hccotmI  iia  the  unit  of  time — tbe  synbol 
lutturs  C.G.S.  being  used  to  denote  respectively  the  eenti- 
metre,  the  gramme,  and  the  second.  Hence  the  system  is 
known  unirereally  amongst  scientitta  as  the  CO.S.  tyateia 
of  absolute  units,  Unfortunately,  this  tystem  is  so  little 
known  in  England  that  it  would  perhaps  be  better  to 
exitrets  mechanical  calculations  in  foot-pouii'la,  since  those 
unlu  are  known  to  everjone,  whilst  the  others  are  ooLj 
known  to  a  few. 

nf  UnU  of  Force  it  named  the  "dyne,"  and  It  It  tkat 
amount  of  force  which  acting  for  one  second,  when  applted 
to  a  mass  of  one  gramme  weight,  will  move  it  throng  a 
distance  of  oim  centimetre  in  one  second  ot  uoa 
This  force  is  expended  in  overcoming  tbe  reatttin^ 
force  of  the  mass  through  a  dlstanee,  and  when  this  ■ 
effected,  it  is  said  that  teark  ii  4om  U(>on  tbe  mass.  ^Vhen 
a  mass  is  lilted  up  vertseally,  work  is  done  ujmo  or 
Absorbed  by  the  mate,  since  the  nsiating  force  of  gravity 
is  overcome  through  a  certain  distance. 

The  Unit  of  Work  is  named  tbe  "  erg,"  and  it  eigniftea  tba 
work  done  in  overcoming  a  resisting  force  of  one  dyne 
Lhrou,(h  a  distance  of  one  centimetre.  Now  if  a  mass  of 
matter  weighing  one  gramme  be  allowed  to  (all  freely,  it 
would  be  seen  that,  owing  to  the  foree  of  gravity  acting 
upon  it,  it  would  fsU  a  distance  of  981  centimetres  in  one 
aeeondof  time;  hence  the  force  of  gravity  equals  981  dytiee, 
so  when  one  gramme  of  matter  is  lifted  vertically  tbrodgh 
a  distance  of  one  centimetre  it  is  evident  thataforeo  of 
1181  dyne  must  ho  overcome  through  a  distan:e  ol  one 
centimetre  ;  consequently,  9^1  unita  of  work  mutt  bo  spent 
on  the  mast  to  raise  it  that  diitanoo. 

Bntryy  ia  an  ex[ires8ion  that  denotes  tbe  oapaUlity  of  a 
body  to  do  work.  All  moving  iHxliea  poesBai  oswrm*.  usually 
termed  stored  energy;  thus,  a  moving  railway  train  bas  a  vul 
■mount  of  stored  energy  in  It,  and  ao  has  a  revolving  wheeL 
It  bus  been  shown  that  an  exfMnditure  of  9dl  ergs  iaiMeaa. 
sary  to  raise  one  gramme  through  a  vertical  dUtenoe  of  one 
centimetre.  It  may  be  thought  that  this  amount  of  eaargf  la 
wasted,  but  this  is  not  so,  for  we  have  the  law  of  the  eo«isarv»- 
tionof  energy  to  deal  with,  aitd  the  energy  is  absorbed  br 
the  weight  and  cau  be  recovered  ;  (or  let  the  weight  faU 
back  to  its  original  |K)sitioii,  in  tbe  act  ol  falling  It  will 
develop  energ}',  and  do  work,  antl  tbe  work  done  by  ft 
wilt  be  exactly  equal  to  tbe  work  done  upon  it  \  eo  tbst  a 
body  can  have  two  kinds  of  stored  energy  in  tl,  one  kind 
when  in  motion  aitd  the  other  kind  when  at  ratiL     All 
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bodies  at  rart  posaess  "  pountlol  energy,"  (n  virtue  o(  the 
noeitloo  tbey  occupy,  u  coroiiarod  with  bodiv*  at  a 
1oTr«r  level  A  boiiluei'  on  the  top  of  a  lofty  mounuin 
pouuMa  a  jp'vat  omotint  of  potcntinl  energy  becauso 
falling  to  th«  pUina  below  it  could  develop,  by  nrtue  of 
its  elevated  position,  great  energy.  A  bonlder  on  the 
plains  posaesses  an  amount  of  potenlial  energy  measurable 
by  the  distance  it  can  fall.  I'rom  this  it  can  be  unilerttood 
that  the  potential  enerpy  of  a  buily  decr«a»e*  M  Et  gets 
nearer  to  the  centre  of  uic  eortb,  and  if  it  wore  poatJble  for 
a  body  bo  bo  nituntcd  cxacity  in  the  contra  its  potential 
»atTg]r  woiitd  be  aero.  Kinotic  cncrfry,  on  the  other  hand, 
is  tbo  eno'gj'tbnt  is  developed  by  tfao  moving  or  falling  body. 
A  stone  just  at  the  moment  of  frilling  poesessee  noihingbut 
potential  energy,  ao  that  ita  potential]  energy  ia  a  maxi- 
iDnm  and  its  kinetic  energy  a  minimum,  or  zero ;  wbllit 
falling,  the  potential  energ}'  ohangea  into  kinetic,  half-way 
down  its  energy  is  half  jtotenlial  and  half  Icinetic,  and  itl 
the  moment  of  striking  the  ground  iu  kinvtic  ener^gy,  or 
developed  capability  of  doing  work,  is  a  maximum,  n-hilo 
Ita  pMcnttal  energy  is  at  zsro,  tbe  potential  thus 
becoming  eon rortod  ontiroly  into  kinetic  (ao  far  as  con- 
cerns the  potential  energy  due  to  the  diflereo'-e  between 
tbe  two  levels). 

Work  can  be  expressed  as  tbe  product  of  two  factors, 
weight  and  distance;  and  hoirever  the  values  of  the  factors 
efaange,  provided  the  product  U  the  same,  the  work  done 
is  the  same.  Thus,  50  grammus  raised  100  c«ntimatres 
require*  as  much  work  as  100  grammes  raised  00  centi- 
metres, or  1,000  giammea  raised  Gvo  centimetres. 

Pffuyr  means  tlie  rat«  of  doin^  work  or  tbe  amount  of 
work  that  can  be  done  in  a  certatn  lime. 

The  unit  of  power  is  named  tbe  "  wnlt,"  and  signifies 
rork  done  at  the  rate  of  10.000,000  ergs  per  second  ;  this  is 
kthc  practical  unit,  because  tbe  abeotnto  unit  of  power,  which 
laigniGee  one  erg  per  Moond,  is  far  too  amall  to  be  of  any 
[practical  value.  It  was  shown  that  it  required  9S1  ergs  to 
iraise  one  gramme  a  dittance  of  otic  centimetre,  and  as  one 
[vatt  eqiiaU  10,000,000,  or  10^  orgs  per  second,  therefore 

(using    1,000  for  9t}l  for  simplicity)  it  will  raise  *~=  10* 

'orammes  a  distance  of  one  centimetre  in  one  second,  or  10 
kilogrammes  a  distance  of  one  centimetre. 

One  kilogmmme  equals  23  English  {wunde. 
One  oentimetre         „       '4in.  (nearly). 

id  S-31b.  raised  -4in.  is  e()uivaleRt  to  nearly  Jib.  raised  1ft, 
igb.     So  in  Engliah  unite  one  watt  sigaiRea  work  done  at 
Ftbe  rate  of  lifting   ]tb.  a  distnnoe  of  Ift.  in  one  second 
(approximatoly). 

xbe  watt  is  adopted  as  the  unit  of  otoctrical  |>owor,  and 
will  be  further  considered  in  this  respect  when  treating  of 
ileotrical  units.  For  mechanical  powers  tho  unit  of  power 
England  is  tbe  horse-power  ;  and  expressed  in  units  ot 
jids,fect,ai>dminut«s,it  U  G(|uival6nt to  33,0001b,  raised 
Ift,  inasjiaceof  one  minute — that U, 33,000 foolrpounds per 
.minute ;  and  this  number  was  fixed  upon  because  it  was 
koned  that  a  very  strong  dray'horso  could  do  that  work, 
if  it  could,  it  could  only  keep  up  this  rate  of  work  for  a 
very  short  time,  say,  a  tew  minutes,  so  that  the  iivcmge 
power  of  a  good  borse,  working  all  day,  is  far  less  than  the 
■tandard  given,  tn  all  probability  not  much  more  than 
S0,000  foolrpounds  per  minute.  33,000  foot-pounds  per 
miuute  =  5S0  foot-pounds  per  second,  and  550^'T37  =  746, 
BO  that  746  witta  go  to  the  horse- power. 

There  are  (br«e  different  kinds  of  horse-power  used 
.wben  exprnsing  tbe  power  of  a  steam  engine  :  Nominal, 
idJcated,  and  Brake.  Concerning  tbe  first — namely,  that 
of  nominal — tbe  less  said  the  belter ;  the  word  is  simply 
used  by  makers  of  steam  engines  and  boilers  to  expreai 
Bi»,  and  gives  no  information  reapeclint;  the  |>ow«r  of  a 
maebioe.  Some  m-ikers  s^y  that  thoir  nominal  can  be 
tstken  to  signify  2J  times  the  indicated,  others  three  times ; 
otiwni,  again,  twice  ;  others  Still  something  else.  It  is  a 
wretched  term,  absolutely  useless,  and  a  oiuae  of  con«idor- 
able  annoyance ;  an  undefined  term  like  this  always  has  a 
anspidoiu  appearance.  Tho  diiease,  unfortunately,  bag 
seised  bold  of  eledncal  aptwrutus ;  thiu  we  have  arc  lamps 
of  nominal  candlc-()owor,  and  tho  trusting  purchaser  either 
finds  out,  or  does  not  find  out  (accoriling  to  his  knowledge 


or  ignorance)  that  tho  actual  candle-powor  is  probably  one- 
ball  of  the  nominal.  Tbe  word  "  nominal,"  when  applied  in 
this  misleading  way  is  deceptive  in  the  sight  of  every 
right-minded  engineer. 

Indicated  horBe-|>ower  signifies  tbe  rate  of  work  done  by 
the  piston,  and  so  is  a  measure  of  the  power  developed  b^ 
the  engine.  Brake  horse-power  signifies  the  ])Ower  that  is 
given  right  off  the  driving  whoel,  uid  evidently  this  mea- 
sure is  toe  best  and  fairest,  because  it  represents  the  actual 
uaettd  ]iawer  given  by  the  engine.  The  brake  Is  neces- 
sarily lees  than  the  indicated,  since  tho  difference  between 
the  two  measures  the  loss  due  to  tbe  friction,  etc,  of  tbe 
moving  parts,  snd  this  loss  differs  a  great  deal  in  variona 
engines,  according  to  whether  ihey  are  well  designed  or 
not ;  it  also  diff^sra  according  to  the  size  of  the  en^e. 
For  example,  a  large  sised  engine  may  have  its  brake  12 
per  cent,  lower  than  its  indicated,  while  in  small  engines  i^ 
may  be  30  per  cent,  or  more. 

How  to  CtUnUait  IndiaUd  Horte-potofr. — This  la  done  iu 
tho  following  way :  Multiply  the  presatire  of  steam  {n  pounds 
per  square  inch  by  the  area  of  ube  {nstoo  in  wjuare  mcbes ; 
this  gives  the  total  force  acting  on  the  puton.  Now 
multiply  this  by  tbe  distance  in  feet  through  which 
the  piiton  moves,  or  the  length  of  stroke,  as  it  is 
termvd,  but  ttince  the  piston  must  make  a  forward  and 
backward  stroke  in  order  to  produce  one  complete 
ravolution  of  tho  driving  wheel,  hence  the  length  in 
foot  must  be  multiplied  by  2.  We  have  now 
obtained  the  product  of  a  force  acting  through  a  distance, 
which  signiAea  work  done  in  toot-pounds ;  and  to  obtain  the 
power,  or  rate  of  doing  work,  wo  muat  finally  multiply  by 
the  number  of  revolutions  per  minuto  that  tho  cinving 
wheel  makes.  This  gives  tbe  number  of  foot-pounds  moved 
iu  the  space  of  one  minute,  and  when  the  rate  of  doing 
work  is  sucb  that  33,000  foo^poHnds  of  work  are  done  in 
one  minuto,  then  1  b.p.  is  produced,  so  we  have  now  to 
divide  tho  toul  product  by  33,000.  The  result  gives  tbe 
horsepower. 

This  rule  may  bo  expressed  in  tho  following  formula  : 

PLAN.,. 
33.000  *^ 

P  =  pressure  of  steam  in  pounds  per  square  inch. 

L  K  length  of  stroke  of  tho  piston  in  feet,  multiplied  by  2. 

A  =  araa  of  tbe  piston  in  sqoaro  inches. 

N  =  number  of  revolutions  per  minute  of  driving  wheel. 

Here  the  three  fundamental  units  of  weight,  length,  and 
time  are  represented. 

1.  Pressure  representing  the  weight  in  pounds. 

2.  Stroke  .,  „   length  in  feet 

3.  lievolutions     „  ,,    time  in  minutes. 

Tbe  following  example  shows  bow  to  apply  the  above : 
Tbe  cylinder  of  a  aimjje  engine  is  9in.in  diameter,  its 
length  12in.,  speed  is  200  revolutions  per  minute,  and 
sloam  pressure  SOlb  per  a()u;)re  inch.  F^nd  its  indioateil 
horse- power. 


I 


ON  THE   MANUFACTURE  OF  INCANDESCENT 

ELECTRIC  LAMPS. 

BY   rRXDKKICK   OOAIIAM  ANSELL,  r.C.8. 

{All  tishis  rettnei). 

fCondvd«l  fnm  jxijK  SUS.) 

I  have  now  described  a  complete  proceea  for  making  an 
electric  incandescent  lamp,  and  have  in  one  or  two  instnncex 
given  a  brief  outline  of  an  alternative  process  for  doing 
certain  part*  of  the  work,  but  there  are  several  other 
matters  which  should  also  bo  mentioned,  consequently  I 
add  this  appendix,  although  what  I  have  pireviously  said 
should  be  ample  to  enable  anyone  with  a  little  knowledge 
of  oloctridty  to  make  a  complete  lamp. 

In  the  6rA  place,  I  must  mention  that  several  dipping 
solutions  have  been  tried  and  patented,  but  none  of  them 
are  improvements  ii|)on  the  nulphtiric  acid  solution  men. 
tioned  in  the  text.    There  is  a  beautiful  blue  solution 
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koown  u  ctipnim  itminoDUtum,  or  ammoniaMd  co)))>or, 
Bwd*  silfaor  by  atlding  tttoog  liquid  ammonia  to  a  concon- 
tntad  wlutioTi  of  solpbata  of  copper,  or  by  sUiiOing  bright 
copper  turnings  in  ati-oiif-  aiunioiiu  solution.  Thia  aolu- 
t40D  ia  used  by  the  WiKenilen  Pitper  Company  io  preparing 
tiuar  raluable  |>3{>er8  for  rarioua  intrpowi.  It  ((ives  very 
good  ranilu.  Tbere  vru  alw  a  int«iit  for  iirejiariiif;  the 
nUmeiita  by  me*na  of  a  Mrong  acid  tolution  ol  iiu]phi4U)  of 
liuc.  All  I  know  of  this  it  that  the  lump*  iiuiipoiiod  to  bo 
made  by  il  arc  nover  board  of  now.  Witn  rognrd  to 
Swan'a  patent  lor  prepann^  lilameals  by  diuolvin);  gun- 
cotton  in  «tbar,  Mc.,  as  mealioned  in  tbe  early  part  of  the 
text,  it  appears  to  me  that  tbe  chief  advanuge  to  be 
derived  from  this  is  that  tbe  crosa-Mction  of  tbe  fllameiu 
may  be  made  any  deiired  «hB])e,  while  at  tbe  same 
time  its  homogendity  is  aMiired.  The  shape  of  the 
eron-Mction  fa  not  altogether  a  matter  of  iudif- 
farenoe  in  designing  a  Slament,  becauMi,  although  a  cir- 
cular form  gives  the  greatest  mcehanicnl  strength,  it  ut  the 
Mme  time  oticloeee  the  gtmtust  amount  of  material  in 
tbe  imallcat  poadble  mrtaie  ;  and  m  only  tbo  siu^sce  omits 
Ught,  allboHgli  tbe  whole  mui  hsa  to  be  raised  to  incon- 
diec»ncD,  it  neceMarily  follows  that  with  &  rouiid-eection 
filament  we  are  doing  maximum  work  U)  obtain  miuiuium 
light,  because  if  we  cotild  flatten  the  filament  we  should  have 
much  more  of  iu  substance  ox]>o«e<.l,  or,  in  other  words,  we 
obould  )^t  more  himinous  surface,  but  at  the  expense  of 
meohawcBl  strength.  It  is  also  possible  to  Ratten  cotton 
prepared  bv  tbo  sulphuric  acid  procass  a  little,  but  not  to 
aaylhiiig  lilce  the  extent  poMible  in  Swan'a  process,  I  need 
hardly  tDootion  that  tbo  length  of  the  filament  is  not  a 
mattar  of  indiffareDca  in  designing  a  lamp,  as,  other  con- 
ditiona  ranainiDg  equal,  tbe  longer  the  filament  tbe  greater 
the  candle-power  of  the  fauDpt  Tba  only  way  to  ascertain 
the  amount  of  light  giran  by  a  lamp  (ite  oaiidlfr-power)  in 
by  a  pbotamatar,  aud  tbo  simplest  and  eaaiest  of  these  is 
perhapi  that  known  as  Buosan  a.  It  coniiate  of  a  itrai^bt 
aorixontal  rod  about  IZft.  long,  graduated  in  iooboi,  with 
ibt  tuual  smaller  fractional  porta,  such  as  tbo  quarter 
or  one-eighth,  accurately  markad.  At  one  end  of  the  rod 
il  a  candle  burning  130  grainaof  wax  per  hour,  and  with  a 
nlev,  small,  evenly  plaited  wick,  while  at  the  other  end  ia 
tiia  electric  lamp  burniu|c  under  its  jmuper  conditions. 
Between  the  two  u  a  light  movable  frame  cafxtble  of  stand- 
ing by  means  of  cUupa  or  foot  on  tbe  graduatad  rod,  and 
holding  vertically  a  sheet  of  clean  wbita  oota-papoi',  oi' 
white  tlttue-papor  evanly  extandad,  so  that  its  surfucos 
ehall  be  at  right  angles  to  tha  rays  of  light  coming  fruni 
the  candle,  and  also  to  those  coming  from  tha  electric 
lamp.  In  the  middle  of  the  paper  a  spot  of  grease^eay, 
oil — is  put  i  this  is  best  done  before  the  paper  is  mounted 
in  its  frame,  as  then  it  can  bo  held  borizonuilly  and  a  drop 
of  oil  allowed  to  fall  on  to  it  To  ua«  this  iusti-nment,  the 
irame  aod  iu  jiaper  is  moved  along  tha  ro<l  in  the  rcquirei] 
"^frectioti  until  it  is  no  longer  jwasibto  to  discern  the  jirease 
The  distanoe  botwean  tba  pajxr  aiul  tbo  cundle  i* 
accurately  notad,  also  that  batwoen  the  paper  and  tha 
lamu — eneh  diitiuico  is  multiplied  by  itJtelf,  or  squared,  m 
matAematiciaiii  say,  and  the  smaller  divided  into  the  larger, 
when  tbe  ituotient  is  the  candle-g>ower  of  the  lamp. 

Next,  as  to  llHt  "  pasta  "  used  for  faataning  the  filament 
to  the  nUtitium  leading-in  wirea.  Distilled  water  should 
be  used  in  mixing  this,  because  ordinary  water  oontaina 
Una  and  other  chemical  bodies,  such  as  carbonates  uml 
aulpbatas,  which  are  easily  decora|)OMd  by  contact  with 
hot  carbon,  and  which  contain  oxygen,  the  worst  anemy  of 
the  filament ;  in  fact,  the  only  object  of  tha  elaborate  and 
trouUeaome  procass  of  exhausting  tba  air  from  the  globe 
b  Io  kmp  oxygen  from  the  lilamani,  because  oxygen  has 
ilba  (K>wer  of  eombiiting  with  carbon  iin<l  converting  it  into 
InviaiUe,  but  poisonous,  guM — namely,  carbonic  acid  and 
esrbonie  oxide.  Further,  tbe  decompoaition  of  the  chemical 
■alu  eoDtained  in  the  water  would  also  tend  to  disintegrate 
iba  fitamant.baaMas  effecting  the  destruction  of  it  as  above; 
bat  I  iiaad  not  tronble  you  with  ebenicol  formulx.  as  it  is 
•nflclaitt  to  say  that  the  carbon  should  be  ke[it  u  pure  as 
poaijbla,  and  that  no  amount  of  exhaiution  by  the  air 
pump  could  possibly  get  the  combined  oxygen  from  any  of 
tha  aalla  contained  in  water, 
Tba  drying  gJumbar,  I),  of  tbe  air  pump,  Fig.  6,  nay  ' 


contain  eoneenlrated  sulphuric  actd  with  a  few  amaU 
]i]ni|is  of  [wmice  stoiM,  or  powdered  anhydrous  phos- 
uhoric  acid,  or  fused  chloride*  of  ulcium ;  but  this  cbanber 
IN  really  more  trouble  than  it  is  worth,  so  I  should  diapaoae 
with  it  entirely,  mor«  especially  as  I  have  found  by  ozpa- 
rience  that  there  is  no  great  need  of  it.  While  on  tbe 
subject  of  the  air  pump  I  will  just  mention  that  there 
appears  to  be  no  reason  why  it  should  not  be  mado  of  [roa  M 
ihrougbout,  provided  that  tbe  inside  of  every  tube  abould  1 
be  ouita  smooth,  like  a  gun  barrel.  Tbe  joints  could  be 
made  )ierfectly  airtight  witb  very  Utile  trouble  and  tha  nae 
of  ro<l  load,  and  a  piece  of  glass  tube  could  be  put  in  for  a 
gauge,  to  show  how  the  vucuura  ia  if  thought  advisable.  _ 
and  also  a  piece  of  class  tube  oouki  be  joinetl  on  iMrfectly  I 
airtight  from  C  to  K,  so  that  the  lamps  might  still  be  put 
on  for  exhaustion,  ts  already  suggested.  With  those 
iruD  tubes  a  gauge  glass  psrallel  with  O  0  would  ear- 
taiiily  be  desTrame.  The  great  advantage  of  tbe  iiVB 
puiup  would  be  iu  supeiior  strength,  for,  as  already  atalad, 
the  gloss  tubea  are  constantly  breaking,  and  tbie  in  a  la^ 
factory  becomes  a  serious  nuisance.  AVhetber  made  of 
glass  or  iron,  the  pump  should  bo  carefully  attached  Io  a 
piece  of  board  to  Keep  il  in  its  proper  shape  and  poaitioil, 
fur  the  weight  of  tbe  mercury  in  the  various  parts  arheo 
the  pump  is  at  work  is  very  considerable.  So  far  as  at 
present  described,  tbe  pum|)^  Fig.  6,  sboald  be  terminated 
at  K,  but  OS  the  exhaustjon  is  rather  a  long  operation,  it 
might  be  advisable  to  use  tome  form  of  quick-aetittg 
mechanical  pump  to  obtain  a  fair  vacuum  of,  say,  abnot 
'2tiin,  of  mercury  to  start  with  ;  and  it  this  ware  done,  sotno 
Rucb  arrangement  as  that  depicted  at  K  &1  N  would  be 
necessary,  N  being  a  small  movable  cistern  attached  to  tha 
Utube,  K  M,  by  means  of  a  flexible  indiarubber  tube,  as 
shown  at  ABCD  in  Fig. ^  The meehanieal amtaganant 
would  then  be  connected  at  M. 


Instead,  however,  of  a  plunger  or  mechanical  air  pttmp, 
there  is  another  form  of  mercurial  air  pump  which  is  vetj 
simple,  fairly  expeditious,  and  easily  managed.  It  wis 
iiaeil  by  Lane  Fox  in  hb  early  experimenta,  and  is  capable 
of  giving;  a  good  vacuum  of  Win.,  wbereas  a  plunger  air 
pump  will  not  give  more  than  Win.  The  puin|)  is  bast 
made  as  in  Fig.  7,  where  A  is  a  tube  bent  over,  as  shown, 
and  dropping  down  at  least  33in.  or  36in.  into  a  veasel  ti 
mercury.  II,  where  tba  air  escapes ;  B  is  a  somewhat 
capacious  voisel  between  tbe  Uibea  A  and  C.  At  the 
bottom  of  C  is  a  flexible  tube  leading  to  a  cistern,  E,  which 
can  be  raised  and  towered  at  will.  The  voomI  to  be  ex- 
hausted ia  attached  to  the  upper  end  of  the  tuba,  V,  which 
must  be  at  least  SSin.  in  length  in  Ita  vertical  part. 

The  naae),  £,  must  always  be  raiso'l  gently,  or  alaa  tbe 
mercury  will  run  over  tbe  top  of  F  when  the  vaeuan 
becomes  good.  All  corners  should  be  avoided  in  the  tubas 
A,  C,  ami  V,  as  also  In  tbo  vestal,  B.  This  [>ump  may  ba 
mvle  of  gloss,  or  •mooth-bora  iron  tube.  It  is  wall,  in 
arrangiog  both  this  and  Sprangel's  air  pump,  Fig.  0,  tn 
arrange  tae  lamp,  or  any  vessel  to  be  exhausted,  so  thai 
the  air  it  conuins  at  starting  ouy  be  able  to  fall  or  flow 
out  easily,  and  not  to  connect  it  to  tbe  [lump,  so  that  ita 
contained  air  must  pass  out  at  the  top,  for  io  the  laUar  m 
case  a  perfect  vacuum  beeomaa  an  inpooiihility.  f 

The  priiicitial   object  in  "tJashing"  is  to  Ottk*  iba  sac 
tionol  area  ui  the  carbon  lilanent  unKom  thtoagbonl,  its 
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entire  Ieii}(tJt,  m  atiy  pari  being  tbintwr  than  tbo  rest 
would,  of  cotine,  become  faottir  unH«i'  the  action  of  Hia 
olectnc  c<irr<)nt,  and  it  would  therefore  get  a  more  abun- 
dant depotitioi)  of  carbon  from  the  benzeoe  or  eat,  as  the 
case  may  be,  whilst  any  thicker  parts  being  cooler  would 
not  net  ao  much  in  the  same  U'me.  Cunseqii«nt1y  the 
fiUment,  if  uneven  before  flasbi-iff,  is  even  after.  Flaibing 
aUo  coats  the  ^lament  with  a  hard,  compact  form  of  carbon, 
and  make*  it  more  durable  and  more  efficient.  It  i«  often 
found  that  the  renstiince  o(  the  (inisbod  lamu  i* 
not  qnite  identical  with  that  of  the  filament  at  flashing. 
The  litament  tbouM  never  be  flashed  in  its  own 
bnib  or  globe,  bub  always  in  a  somewhat  larger 
vessel,  aa  suggested  in  Fig.  1,  because  the  decomposi- 
tion of  the  hydrocarbon  vapour  produces  a  heavy,  oily 
substaDce  which  coats  the  inside  of  the  tluahins  vessel 
aii4)  would  obetruGt  the  light,  thus  reducing  the  emcJency 
of  the  linithed  lamp.  Glass  is  snggesUi)  in  Fig.  4  to 
enable  the  action  to  bo  easily  observcii  and  understood,  but 
in  actual  ttraclice  an  iron  vessel  woultl  bo  preferable,  and 
it  should  be  arranged  to  screw  on  to  its  place  or  bottom 
plate  perfectly  airtight.  If  it  is  made  timply  to  lie  on  a 
plate  as  an  ordinary  air-pump  receiver,  difliculty  will  be 
found  in  remOTiiig  it  after  each  operation,  and  this  will 
lead  to  the  bi«skage  of  many  lilamenU,  unless  special  pro- 
t«cting  studs  couM  be  used. 

It  baa  been  Buggeet«d  that  certain  refractory  bodies 
mi^ht  l>e  incoqiorated  in  the  carbon  of  the  filament  mails 
by  Swan'i  process  of  dissolved  nitrocellulose,  etc,  but 
owing  to  the  ilanger  of  chemical  reaction  between  these 
bodiot  and  tbo  white-hot  carbon,  and  alao  owing  to  tbo 
oneqiial  expansion  and  contraction  they  would  cause  in  tbo 
filament  when  lit  and  extinguished,  this  idea  had  to  be 
entirely  abandoned  in  favour  of  the  purest  carbon  which  can 
be  obtidned. 

It  is  worthy  of  note  that  the  reiiatanee  of  a  fiUment 
cold  is  about  double  its  resistance  when  hot,  and  that  tbo 
work  required  per  candle-power  ia  about  four  watts  for 
16  or  30  candfo  lanipit.  This  figure,  however,  doea  not 
bold  good  for  tamps  of  much  larger  or  of  much  smiller 
caudle-{>Dwer,  nor  is  it  exactly  true  for  lamps  which  arc  not 
well  daiigued,  or  for  lamps  oC  low  resistance,  which  require 
a  large  current.  For  instance,  a  lamp  desi(>ned  for  100 
volu  would  require  about  62  ampere,  while  a  lamp 
deaigned  for,  say,  r>0  voUk,  would  requiie  about  14 
amp«r«a.  All  incandescent  lamp*  are  very  delicate,  and 
consequently  require  groat  care  from  the  pen  on  in 
eharge  of  them.  If  subjected  to  a  higher  E.M.F 
than  that  for  which  they  are  made,  their  oiiduranco  will 
ba  greaUy  shortened,  but  under  favourable  circumstanci.s 
they  should  give  a  k<>oO  light  about  1.000  hours.  The 
author  has.  however,  known  several  16-candle  Swan  lamps 
to  last  1,700  hour*  on  an  installation  tiuder  his  own  charge. 
Some  makers  have  claimed  a  hi>;hur  uIGcienoy  than  four  watte 
per  candle  power,  but  this  must  not  be  loo  te^wlily  credited, 
aa  it  te  a  matter  of  some  difficulty  to  determine  the  exact 
candle-power  of  a  lamp.  In  fact,  at  one  time  it  was  a 
custom  to  send  out  1  G-candle  lamps  as  "  30-caiidlc  lumps  " ; 
and  in  mnkinj!  the  test  it  would  be  very  easy  to  claim  almost 
any  efficiency,  because  the  amount  of  light  emitted  varies 
at  a  very  rapi.1  rate  with  the  current  when  the  cur- 
rent I*  anywhere  the  normal  S^'^re.  The  lamp  woul<l 
withstand  thi*  strain  long  enou];b  to  give  most 
flattering  fi^roa,  but  if  alwuys  subjected  to  the  same 
current  the  stfain  would  be  too  great,  and  so  the  lamp 
would  not  stand  the  time  test,  and  its  re;il  efGciency  woultl 
be  reduced  to  absurdity.  Mr.  rroece,  the  uluctricidu  tu 
the  Poet  Office,  found  that  the  ii^ht  given  by  a  IGcaridle 
Ump  Varies  with  the  sixth  power  ol  the  current  when 
uormally  lit. 

This  treatise  would  hardly  be  complete  if  I  omitted 
mention  of  u  plan  I  deviaet)  in  1883  (or  making  a  then  new 
form  of  filament,  and  which  formed  the  subject  of  an 
agreement  between  a  well-known  electrical  firm  and  myself. 
I  proposed  to  take  a  wire  or  strip  of,  iay,  calcium,  or  one 
of  tlio  meLils  of  the  same  group,  and  to  oxidise  its  surface 
by  (wsstng  a  current  through  it  just  erioutjb  tu  make  it  hot. 
This  would  coat  it  in  the  case  of  cnkium  with  a  covering 
of  lime,  which  I  thought  would  he  uti-ong  enough  to  keep 
the  neUllic  strip  or  thread  in  iu  interior  iiiUiet^  but  o( 


course  there  was  a  doubt  on  this  jxiint,  and  a  break  in  the 
continuity  of  the  unoxidised  metal  would  have  been  fatal 
to  the  lamp.  It  is  also  very  possible  that  exp.insir>n  and 
contraction  would  hsve  been  too  much  for  my  compound 
fiiaroeiit,  and  so  the  iicheme  was  abandoned,  as  also  one  I 
had  for  coating  an  ordinary  carbon  filament  with  an  electro- 
ioposilion  of  the  same  metal  (calcium)  or  aluminium,  or 
magnesium,  and  then  oxidising  it  entirely;  but  except  as  a 
matter  of  history  those  designs  are  not  worth  mention,  aa 
ihey  hare  all  been  abandonea  in  favour  of  F>ure  carbon.  In 
conclusion,  a  plea  for  our  native  language.  Let  me  oak  you 
always  to  say  incandescent  lamps,  because  thi*  is  more  in 
accord  with  the  idiom  of  our  tongue  than  incandoscenos 
lam[M  or  glow  lamps. 
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TRANSFORMERS  MADE  BY  THE  SOCIETE 
L'ECLAIRAGE  ELECTBIQUE.* 

BY  M.   V.  iimxlDV. 

The  theory  of    alternate-current  apparatus  is  settled 
aatisfutorily,  but  the  methods  of  calculation  applied  to 
these  macbinca  in  pnelicc  arc  lei*  understood  than  for 
continuous  currentft.     The  maker*  have  their  rulea,  but 
these  are  hardly  as  yet  definitely  embodied  in  practical 
formula-.     With  regard  to  resistance*  and  the  heating  of 
wires  these  calculations  are  based  on  what  is  known  of  _ 
coQtiimouB  currents,  but  as  regards  inductive  action,  the  ■ 
prejHmderating  efTecl  in  siternate-current apparatus, progress  ■ 
neems  still  largely  to  be  made  by  the  method  of  trial  and 
error. 

Thi*  absence  of  calculation  produces  the  riak  of  aerioas 
errors  in  any  departures  from  old  forms,  witness  the  Frank- 
fort cxperimonte,  where  the  marbinns,  built  for  300  h.p., 
did  not  transmit  over  120  h  p.;  tbo  designers  did  not  sutS 
ciently  allow  for  self-induction.  Other  examples  might  be 
easily  ^iven  of  apparatus  built  for  comtn  purpoKOS  which 
hns  had  to  be  abandoneil  for  want  of  the  proper  facility  for 
theoretical  culculation  beforehand.  This  nncertainty  was 
lens  troublesome  for  goneratofTi^in  some  cases  it  was  even 
uxeful  The  Orurame  alternator  by  chanc«  gave  a  oonstant 
current,  and  thus  was  exactly  the  most  favourable  for 
driving  JuhlochkofT  candles,  for  which  purpose  it  Vm 
designed.  But  the  disadvantagoa  became  fully  aj>p&rent 
when  alternators  began  to  bo  emplovod  as  motors. 

The  necessity  for  a  complete  theory  is  making  iUelf 
widely  felt,  and  it  is  certain,  moreover,  that  we  ahall  not 
need  to  wait  long.  This  theory  is  crystallisini*  itself ;  we 
shall  have  only  to  britif^  together  the  partial  studies  already 
made  to  obtain  a  aatisfactory  whole. 

What  ii  true  of  the  alternate-eurrent  dynamo  ii  true  of 
the  trannformer.  We  have  no  correct  working  theory 
known  hy  all.  We  can  doubtless  easily  give  the  principles 
of  its  action,  but  the  theory  so  presented  is  only  figurative, 
and  gives  little  real  guide  in  construction.  On  the 
other  hand,  we  can  establish  mathematically  and  with 
exactitude  the  theory  of  the  apparatus,  but  the  theory  is 
complicated,  and  it  ia  difllcult  to  discover  therein  a  basis  of 
application.  Added  to  this  is  the  fact  that,  from  want  of 
sumcieut  well-designed  machines,  we  do  not  as  yet  poanot* 
the  oxfierimcntal  data  nocesnary  for  the  oonatructioTi  of 
ttuitabte  apparatus  for  predetermined  output  and  the  best 
use  of  materials. 

In  the  first  attempts  at  transformer  building  theoretical 
ideas,  correct  in  tbomsolTc;,  were  tAken,  and  the  greatest 
ofTort  was  made  to  utilise  to  the  Utmost  the  mutual  induc- 
tion of  primary  and  secondary  circuits.  With  this  object, 
Gaulard  intimately  mixed  the  oircuitB  together,  and  ^ip^r- 
noweki  enclosed  his  transformers  in  a  covering  of  iron. 
It  was  at  this  period  that  arose  the  quarrel  between  open 
and  closed  magnetic  circuita— a  quarrel  which  is  even  no 
not  completely  ended,  This  continuance  of  the  discussion 
is  alone  sulbcient  to  prove  that  the  theory  of  transformere 
is  incompletely  settlea,  for  a  question  of  this  kind  should 
be  at  oNce  determined.  The  closed  magnciie  circuit  seems 
to  be  the  one  now  generally  ado|)ted,  and  it  appears  certain 
that  the  truth  is  in  this  direction  :  theory  will  eventually 
confirm  practice. 
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But  Id  •triviog  to  fulfil  the  th«oreLical  eoiisidenitiont, 
•ufiici«nt  atUntion  bu  not  boen  paid  to  thuM  pnctiul  c«'i- 
I  tMoratiniM,  tbo  imnortanco  of  which  will  make  llioniaolrca 
At  in  nctiml  iiiw.  It  has  lioon  winy  to  umnge  the  circiilte 
mn  tba  point  of  viaw  of  rcsiet-inc*  knd  boAting,  (or  it  vru 
'  li«r«  thai  the  habitual  ealculationfl  aided,  but  (uffident 
attention  hag  not  beeu  paid  to  the  heating  of  the  iron  by 
byMeratis,  which  ia  very  eonsidenblo  ;  on  tb«  olh«r  hand, 
tbe  dose  juxta)ioaitioi)  of  th«  tiro  circuits  at  very  diA'orent 
polontialt  aooa  ibowed  itaelf  to  be  a  danfter  to  inmlalion 
and  a  great  difficult)'  In  contlniotioii.  The  Gnt  t}']>ea  of 
tranifonnen  are  tlicroforo  bccominjc  grMtly  niodtfieu. 

The  efficiency  of  tranifomon  vns  no*  difficult  to  calcu- 
late for  normal  workin^r — tti«t  it,  for  full  loxl ;  l>ul  it  vm 
nocouary  to  remember  that  this  efficiency  foil  conciderably 
u  tlie  load  diminished.  This  lowcrin);  of  the  efficiency  ai 
email  loads  ia  even  to^ay  the  principal  defect  of  tran*^ 
formera.  It  baa  proved  bo  aeriouB  that  it  haa  brought  aboin 
an  entire  cfaangeof  lyMem;  inatead  of  distributing, as  §comod 
natural  and  eaay,  aa  al  firet  was  done,  by  arraDging 
email  tninifonnen  at  every  |ioit)l  <>(  distribution,  bo  as 
to  dittribute  entirely  at  high  tenaion,  the  tendency 
la  novadaya,  oi.  the  contrary,  to  erect  a  amall  number  of 
trantformer  atationi  and  distribute  at  low  preuore ;  and 
oven  in  theee  itetinns  means  are  taken,  either  aulomatlc  or 
br  band,  to  regulate  the  tmitsformert.  All  this  cauio*,  (or 
alt«mal»^tirTent  Byfit«mj,  a  noticeable  incroate  of  expense, 
and  introduces  serious  complication. 

This  defect  of  the  transformers  is  so  general  that  it  i« 

willingly  considered  aa  inherent  to  the  api^MiraluB.     If  it  is 

Imsintaitiod  that  the  efficiencv  will  alwaya  be  lower  as  tbe 

j-load  decreases,  Ihia  is  no  doubt  true.     Bui  what  is  not  true 

[ia  the  siBioinent  that  tbtt  defect  will  always  bring  with  it, 

for  higb-t«niioii  diatribution,  the  disadvantajces  that  have 

been  mentioned  ;  it  is  simply  n  qiiection  of  proporlioD. 

If  the  efficiency,  for  instance,  fell   from   9A  per  cent,  at 

full  load  to  GO  per  rent,  at  quarter  load,  the  defect  a 

kaerioua ;  if   the  efficiency  fell    only  to  7I>  per  cent,  the 

lijefect    is    lees    grave ;    while    if    the    lower    limit    was 

I'fifi    jter    c«nt,    it    i*     practically    innignificant.     Cull    to 

rvtind  what  has  ha|>pened   in  tlie  conslinction  o(  dynamos. 

At  first  a  num)>er  or  difiTerent  amngementa  were  made  to 

^n>gu1at«  t^o  ufficieney  o(  dynamos ;  their  voltage   varied 

Ktly  with  ifafl   load.    The  method  of  double  winding 

''was  tnventod  specially  to  correct  this  defect ;  yet  nowadays 

it  is  hardly  used  save  in  ceruin  |arlicular  oisea.    The 

Lvacbines  have  become  eo  good  that  thoir  toes  of  efficiency 

?•  but  an  insigniSeant  part, 
innot  the  sume  result  be  obtained  by  a  ]cood  construe 
lion  of  traiiiformera  t     The  fignrei  cotnmDnicated   to  ns, 
which  we  give  (unber  on  in  ibis  article,  seem  to  show  that 
It  can. 

The  BoeI4t4  L'EcUiraM  Electrique,  whieb  owns  tbe 
JBt>lochkofr  eandht  in  ^noe,  have  always  needed  to 
pradoae  and  distribute  alternate  currenta.  It  was  natural, 
tbertfor*.  that  tbey  should  boay  themselves  with  tbe  manu- 
facture of  irantfoniun.  They  have  eeuUisbed  a  very 
cnm{ilel«  factory  for  this  jMirpnae,  and  jiroduce  thre« 
diffi^^6nt  types  of  transformer,  The  first.  Fig,  1,  cwpWeil 
for  low  preesuree,  was  deslped  (or  use  with  the  JabloohKofT 
candle.  The  magnetic  ciicait  proeonta  tbe  form  of  a 
rectangle.  Tbe  tiue  i*  formed  of  plat«e  of  inanlated  sheet 
iron,  the  extremities  of  which  are  sloltod.  On  this  |ian  an 
woondtbopcimary  am)  secondary  bobbins,  which  are  distinct 
and  snperiwaed.  The  circuit  is  closed  by  meant  of  aheet- 
roQ  Iklatw  curred  in  boneaboe  efaape,  and  introduced  and 
,ifneud  in  okea  in  tba  alota  prepared  in  the  base.  These 
Timall  traWorsMn  can  iransforai  from  fiOO  to  about  1,000 
Fvatta.  Wbea  need  wiib  Jabloohkoff  are  lamps  tbey  are 
[•Bijloyed  one  (or  lach  lamp,  tbe  distribution  oeing  gene- 
'lalfy  in  series  on  a  single  cable.  The  Or«mme  altsinator, 
which  baa  a  practicaliy  comtant  cunent,  lam's  itaelf  well  to 
lUa  vary  ouivenient  airancement. 

L  TbeaMond  ienee  kom  bom  1,000  to  ft,000  watu )  the 
FtraiMlanK«ra  are  almuar  to  tboee  of  the  third  lyiw,  awl  it 
ia  ibarafore  not  urrnsssij  todocnbe  them.  \Vb  ought, 
however,  to  point  out  mm  detail  which  is,  indovl,  gvncral 
in  the  tranaformen  of  tba  SociM^  L'Eclairage  KI«cLritjue, 
knd  is  considered  very  important.  Tba  siiporpoaei)  abeeis 
I  of  iiuulated  iron  wbicb  fom  tbe  magnetic  oore  an  out  all 


of  tbe  same  width.  They  are  put  together  b^  succeaaivs 
layers  of  slightly  different  widths,  aa  eeen  in  Ptg.  2-  Thh 
arrangement  establishes  along  the  core  a  series  of  longi- 
tudinal slots,  which,  when  tbe  trDnsforiuer  ia  working,  act 
^it  air  passagos,  allowing  the  iron  core  to  cocl.  This  special 
cooling  of  tbe  core  is,  it  seems,  of  the  grostesl  utility,  and, 
n*  wilt  bo  seen  further  on,  still  other  means  have  been 
sought  to  obtain  this  cooling  eflect,  which  allowa  lIm 
tnaas  of  iron  to  be  reduced,  and  the  maximum  ol  pannB' 
uliility  to  l>e  employed  —  one  of  the  noet  imponant 
e  tern  ante  i»  efficiency. 


Fki.  1. 

Fig.  3  shows  the  oonttmctJon  of  the  iron  tor  the  third 
seriea.  The  sheet  iron  is  cut  in  rectangles  and  the  pile  ia 
put  together  wi-.b  cooling  surfaces  ;  from  tbia  mats  a  aolid 
cylinder  ix  cut  out,  as  shown,  leaving  the  legs  much  in  tbe 
shape  ol  dynamo  magnets.  Un  these  legs  are  placed  the 
primary  aitd  secondary  windings,  alwaya  distant  and  aupai- 
posod,  and  then  the  cylinder  is  replaced,  completing  the 
magnetic  circuit  in  a  very  satisfactory  manner. 

StJIl  further  to  ensure  the  c<x>liBg  of  tbe  iron,  trmnt- 
formers  have  lately  been  conUructed  with  small  eiweaa 
between  the  core  and  tbe  coils,  forming  air  shafts  in  wbidi 
the  air  circulates  energetically.  It  hat  been  found  that  in 
the  transformers  tlms  built  a  considerable  difTenmce  b 
cstablinhod  during  working  between  the  temperatore  of 
(be  core  and  of  the  wire  and  their  insulation  :  the  latter 
remain  com|arativvly  cool,  a  result  which  ensurea  good 
prescrvj' ion. 


Q 


Vii&  i  jtxu  a. 

The  transformer  thus  built  up  ia  drawn  together  tjgbtly 
by  raeaoa  of  bolted  caet-iron  frames,  which  aem  at  t£t 
same  time  aa  feet.  Tbe  transformer  tben  preaeats  ibe 
appearaoee  abowo  in  Fin.  l  and  &. 

The  ecouBercial  transnnnera  are  not  loniitbed  witb  tba 
nameroiu  terminala  shown  in  tbe  illastratinux,  which  ttf/n- 
sent  combination  Iransfomin^  oonetiueted  for  tbe  Modj  of 
high  premotea.  These  were  eo&Etracted  t|>ecially  (or  tba 
reaearcbee  which  are  being  made  by  M.  Leblanc  for  tba 
SodAt^  iKiar  U  Tranamianon  de  la  Foree. 

Tbe  following  are  tbe  deuUs  of  these  tranalormen, 
(umished  by  the  Soci^t^  L'Eclairage  Electrlqua.  We  tolie 
aa  a  aamplo  oi  tbe  commercial  transformeta  one  of  lft,000 
watta. 

Tbe  secondary  circuit  can  generally  ba  modUbd  by  a 
certain  number  of  turns  In  order  to  obtain  tbe  enet 
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fi.M.F.  reqairect  for  tbe  mtlna.  "Hiis  model  maf  there- 
fore bu  emiiloj-iKl  tor  2,400  or  2,900  volu  prim^rjr,  aiwi 
ib«  ])nMan  of  dittributttig  wirw  cau  be  reguUt«d  for  100 
or  lOS  volU. 

8«Mion  o(  prinuujr  circalt 

ESbctive  strcnutli  of  nurreitt,  about 

noontjoj  eurrvnt  p«r  tq.  mm,,  about 

Knmbci  of  primary  lurna 

KwlaUnneof  iirtnuu'y 

LoN«(K.M.K.  inwork 

r,  •!  a  2  X  S-25  a  12^ 

SecdOQ  ot  iron ,i,„ 

Efleotiro  E.M.F.  of  priiaary  

Frvioottcy   .  . 

Edectira  Indiiccloa  B  per  i^'  C"'        < 
Maibnam  IndaotiOl) 

panJlal ' 

Emctiva  aeoondaiy  oaminl w 

Uoarity  «r  aeoondarjr  oatTcnt « 

Rerirtaoc«  of  oir«uU 

Lms  oS  E.M.r.  in  wotk 

r, .,    ■  0-003M  X  ISO  =  Q-MW  Tolt,  or 
Woightof  uanafoiuwr,  'J2i  kUog * 


4'I>lf  *<].  luiu. 
6'^^  aiiiji. 
I'XilAiiin, 
790 
SobnM. 

1  par  cent.,  about. 
ISO  an.  cm. 
2,400  vDlta. 

4.440 

133  M).  mm. 
ISOaiaix 
I'lS  DOT  Ml.  mm. 
0-00333  ohiD. 


The  vmiiiiiuti  of  tlM.F.  lieiween  no  low!  and  full  toad 
fvr  d  ounaUnt  iiritnary  KM.F.  U  about  t  per  cftnt. 


I 


I'UX.   4   Afitl  i. 


tilt  efficioncy  h  takon  at  Ui«    mwo  tomporature  of 
workJiiR : 


H  par  cent,  at.. 
90 

n     „ 
«     .. 

96 

n      „ 


f" 


i  fuU  load. 
1        .. 

i     .. 
1     .. 

full  loiul. 


Tbe  flflioiency  doemaM  a  IJiilc  aft«r  a  very  |irol»rii;eJ 
run  at  full  load  by  nwaon  of  the  benttng  of  the  copper,  luit 
iis  the  ikrraTigcaioiit  iloscriWd  rutulurri  ibo  tern  |icnli  ire  uf 
tfao  wire  practicttlly  iitdepoiidont  of  the  tampcraturo  of  the 
iron,  the  traiufonaor  koopa  very  high  valtios  ol  otlkiuncy 
at  ciaali  loada. 

Tha  loM  in  running  at  no  load  is  lavs  than  2  per  cant,  uf 
the  total  povrer  ab«on)od  at  full  loid. 

It  Till  M  uit«reBtiiig  to  mention  tbe  manner  of  testinj; 
the  efficiencies.  A  method  aimilar  to  (bat  indicated  by 
llopldnson  for  dynamoa  is  applied.  Two  similar  tram- 
formers  are  connaet«d  up  to  act  ^k^aiiut  cuoh  other,  and  the 
total  efTicicncy  la  mgasiired  aflor  the  doulilv,tran«(orm:itioii. 
The  number  oblainod  i«  the  square  of  the  number  NQU){bt 
MeaaoremenU  made  thus  at  Ion-  protturo  and  on  quuiititivx 
ot  tbe  same  order  are  easier  to  take  and  are  more  jn-eciae. 

Special  transformera  hare  boon  coiittnictw),  as  wo  havo 
said,  tor  the  rwaarchot  of  MM.  Lubl.tnc  et  fluciii.  Tliu 
following  arc  tiie  d<ita  given  of  some  of  those  transformorn : 

Th«  tranifonnen  are  of  6,000  walta  at  a  frequency  of 
80,  iba  effective  E.H.F.  being  30,000  volta.     Both  piimary 


and  seeoiidary  drcuita  an  wound  in  sectiona.  The  follow- 
ing fisiirea  are  with  the  primariea  all  in  aeries,  am)  tbo 
Keconaarifls  all  lit  {urallel : 


Haotion  ot  frimary  olroulS 

CuireDt,  about 

Uendty  of  currant 

Numbei  of  tnnu  in  primary 

Rotwtonce 

LoMof  R.\t.F.  in  work 

r,i*,=0-t(MlKl,2«S>'2U;-9volM.  or 

Section  of  iron  

RAoctlvo  priaaary  HLU.P. 

Freqaancy  

BSaoliva  iniluotion  per  aq.  em.  B 

Uuiiiiiuin  indiictiOD    ,. «.... 

Smtion  ot  Mcondary  olrouit,  I2ij60  x  2  = 

Kffcolivo  ourrtnt 

Density  of  current  per  aq.  mm 

Realatariep  of  circuit 


Low  of  E.M.F.  m  work, 

r.it  =  2JS  K  0-026  =  OIU 

8«roo(iary  B.M.V _ 

Variation  o(  E.M.P.  batman  full  and  no 
load 


O'lSftT  aq.  mm. 

O'ICO  amp. 

1-33  |>ar  >q.  mm. 

u,«ro 

l,-^48  ohnm 

len  tluui  1  per  oeat. 

73  aq.  am. 

30,0U0  volte. 

80 

Jl,740 

li.lVO 

2^' 13  at),  mm. 

?7*3amp, 

lOOSamp. 

U'OaSohm. 

le«a  than  1  dm  Mot. 
183  volU 

abeat  I  par  oaat. 

Tbe  efSoienc)'  of  this  traoaformer  at  full  load  Ja  about 
9rr  ]>ei'  cent.,  and  at  tbe  lower  load  it  maintaina  tlie  high 
utlicienciea  of  the  previounly  mentioned  tranaformen. 

Amongst  otber  cummerciul  transformers  constructed 
by  the  com[wny  tor  |>rimsry  currenla  of  veiy  high  pres3UT«, 
wo  may  notice  tbe  following,  which  preaenl  the  jitiftcipil 
characteristics  of  tbe  otbor  transformers : 

6,000  watts,  frequency  TO,  primary  10,000  watts. 
4,000      „  .,         43,         „       26,000     .. 

All  tbcAO  bigb-tonsioD  tninaforuicn  have  boeo  oonslructed 
for  actual  indttitrial  application,  ami  their  |irJce  being  not 
grontly  dilTerent  from  those  commonly  employed,  it  will 
bo  readily  admittod  that  these  results  promise  well  fof  tlie 
extension  of  double  trAnaformations  with  anv  desired  {jres- 
sure  in  iho  primary  circuit>  oven  for-  small  loiulx.  The 
snparation  of  the  high-tension  circuit  and  the  special 
pfoi^dUliona  adopted  do  away  with  all  risk  of  danger  from 
tlietio  transformers.  Thcao  now  arrangements  do  not  com- 
plicate tbe  desiign  of  the  transformer  ;  on  the  otbor  band, 
they  bare  been  adopted,  even  though  really  not  needed,  in 
the  later  types  of  tranaformars  for  onliuar|r  pressures. 

If  the  transformer  is  immersed  i]t  oil,tc  le  preferable  that 
tbe  insulation  (parafRo,  for  instance)  eboold  only  become 
liuuid  when  hot,  as  this  facilitatea  transport,  and  prevents 
admixture  uf  air  unci  dii«t.  Tbe  liquid  circulating  in  tbe 
spaces  made  in  tbe  transformer,  cools  itacU  by  oonlaot  with 
tlio  metal  cover, 

This  metal  cover  is  ooiistnicled  to  incrciwe  the  cooling 
surface  to  the  greatest  pomiblo  extent.  The  sides  are 
formed  by  a  series  of  tubes  jilaced  vertically,  or  olte  verttoal 
winga  aie  arranged  against  the  lat«ral  aides  of  t&e  cover  as 
in  well-known  forms  of  beating  apparatus  for  hot  water  and 
steam. 

The  various  tyi>eB  of  these  transformers  being  especially 
for  oommeroial  use,  tbey  can  bear  considerable  variation  In 
tbe  conditions  of  working,  out|>ut,  frequency,  or  volkiKo. 
A  transformer  giving  2{i,000  volts  cau  stand  60,000  volu 
without  inconvenience. 

One  of  these  tyjMis,  for  instance,  presente  tbe  following 
conditions  : 


L'ajniciiy  ... 

I'tiTiiwy 

HdynKliiiy..., 
Fmjuuiioy    . 


1,500  wnLls. 

lOlOOO  volta. 

aSralto. 

9 


Tbo  primary  circuit  is  formed  of  19,960  turns  of  a  total 
length  of  about  1-1,000  metres.  By  increasing  the  fre- 
quency tbo  pressure  may  be  raised  to  40,000  without 
inconvenience. 

These  transformers  have  unttormty  Riven  good  results, 
althoiitrh  subject  to  rough  miiff).  They  ap|iear  to  be  the 
result  of  a  thorough  theoretical  and  practical  study,  carried 
much  farther  than  has  been  done  hitherto.  Tbe  flgures  of 
the  efficiency  hero  given  seeiti  at  least  to  justify  the  stute- 
menu  made  at  the  commencement  ot  this  article  ;  and  it 
may  be  maintained  that  a  dialribution  mode  under  these 
conditions  would  hardly  need  special  precautions  to 
ooonomioal. 
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ELECTRICAL  TBACTION. 

Klectricat  tr&ctlon  doe»  not  ceaae  to  be  one  of  (h* 
moat  ftltrftctive  probloms  of  tbe  d«y.  Our  renders 
«tU  have  observed  how  veiy  constantly  it  formx  the 
subject  of  papers  read  before  societies  and  of  diflca»- 
sioDs  and  articles  in  the  teohuical  journaU  at  botoo 
and  abroad.  Although  bo  verj'  little  baa  beoD  done 
in  electrical  trac.ion  in  thiti  coantry  iii  the  world 
00  any  noteworthy  scale  of  tramway  tnffio  by  elei 
tricity,  there  are  sometfatQf;  like  foor  bondred  t 
ways  worked  by  this  toeajui  iit  the  Unitod  S 
etnployiug  noarly,  it  is  Bt«t«d,  nix  thousand 
and  about  t«n  thonsaod  niotorB,  making  a  daily  mi 
a^e  of  over  half  a  million  miles.  The  result  ii 
that  nucesidt;  has  forced  American  uiigiiieett 
to  stick  more  tightly  to  the  hu&iQCBS  of  over' 
coming  the  mechanical  difliculties  which  are  «0- 
countered  in  the  construction  and  working  of 
electric  motors  for  this  very  heavy  work  than  wc 
have  done;  and  there  is,  moreover,  far  greater 
encouragement  given  in  the  form  of  Qnaiicial  aid 
to  those  who  have  made  a  foir  show  of  mechanical 
success.  In  Kngland  we  have  one  of  the  most  sao- 
oossful  electrical  railways  ym  in  operation,  but  tbe 
construction  and  equipment  of  electrical  tramway 
baa  widotu,  if  over,  eitbtr  oommandcd  the  ntleii 
or  been  placed  in  the  bands  of  those  engineers  w' 
are  accustomed  to  deal  with  railway  work.  T! 
question  has  not,  moreover,  yet  taken  tbe  pod 
which  is  commanded  by  railway  enterprise  or  bjr 
railway  finance. 

A  good  deal  of  the  planning  and  scheming  of 
electrical  tnunways,  electric  tramway  motors,  and 
other  gear  huvi;  ix'on  taken  m  baud  by  the  amateur 
and  by  the  speculator  in  ^jpbts.  Tho  result  hu 
in  several  cases  been  faiKire,  which  bu  deterred 
financial  enterprise  in  this  direction.  ProniisM  have 
been  made  which  have  over  and  over  again  been 
falsified,  contracts  for  working  tram  lines  at  a  poany 
OT  two  per  car  mile  less  than  the  cost  of  boras 
traction  have  under  tbe  systems  adopted  proTod 
uuremuiicrativc.  On  all  bands  things  baw 
happened  which  have  driven  tramway  directors 
back  to  horse  traction,  although  thero  are  ttttmben 
of  lines  in  this  country  which  only  need  tbe  ndud- 
tion  of  a  penny  or  two  per  car  milo  to  give  Ibam  the 
new  character  of  dividond-earninj;  concerns.  Wbiki 
we  find  that  cable  traction  ia  growing  iu  favoor, 
and  even,  as  at  Birmiughain,  ia  eomiugsogood  s 
dividend  that  it  is  rumoured  that  the  elKtrical  lias 
iu  tbe  same  town  is  to  be  converted  to  the  cabia 
system,  the  electro-mechanical  syatcm  makes  little 
or  no  headway. 

It  must,  of  course,  bo  admitted  that  ono  gnat 
reason  for  this  dt-lay  is  the  general  objection  in  this 
country  to  overhead  eouduotors;  but  even  where 
the  permission  has  boan  granted  there  is  a  diffi- 
culty which — either  with  this  or  with  a  conduit 
conductor  system — at  prosont  prevents  that  economy 
in  working  which  is  essential  to  any  very  largo 
reduction  of  the  cost  as  compared  with  woU-msoAged 
horse  tramways,  We  allude  to  tbe  ueccaaity  for 
the  emptoyiueul  of  either  a  very  heavy  motor  or 
(WO  motors  to  each  car,  and  to  the  omploymmt  of 
large  generating  power  where  the  avera|[fl  motor 
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power  oeceBsary  is  comparatively  small.  A  motor, 
or  motors,  for  instance,  capable  of  giving  at  least 
30  h.p.  mtiat  be  fitted  to  tramoare,  which,  on  an 
average,  do  not  require  more  than  from  3  h.p.  to 
6  b.p.  Thia  ia  necessary  in  order  to  .itart  these 
cars  or  to  take  them  ap  ordinary  gradients.  The 
need  for  extra  powerful  motors  renders  it  also  neces- 
sary to  provide  a  very  high  maximnm  generating 
power  as  compared  with  the  average  power  required. 
This,  for  instance,  is  the  case  at  Leeds,  and  in 
numerons  American  towns.  On  a  larger  scale  it  is  the 
same,  as,  for  example,  on  the  City  and  Soath  London 
Bailway.  Here,  as  we  mentioned  in  our  issue  of  the 
12th  August,  the  average  power  developed  by  each 
locomotive  requires  a  current  of  not  more  than  fifty 
amperes,  although  as  much  as  140  amperes  are 
required  for  starting  the  trains.  One  result  of  this 
is  that  the  steam  engines  which  drive  genera- 
tors  capable  of  the  maximum  load  work  a  large 
part  of  all  their  time  upon  an  uneconomical 
low  load.  Another  result  is  the  extra  cost 
and  weight  of  the  heavy  motors  or  double 
motors  required.  In  the  United  States  a  con- 
siderable number  of  the  cars  running  or  being 
equipped  are  fitted  with  two  motors,  but  the  greater 
number  are  fitted  with  a  single  motor  and  single- 
reduction  gearing  with  higher-speed  motors.  The 
choice  between  these  two  systems  is  perhaps  a 
difficult  matter,  but  although  gearing  has  been  made 
which  runs  with  perfect  success  with  one  speed 
reduction,  there  is  no  doubt  that  so  long  as  the 
choice  is  not  determined  by  reference  to  cost,  it  is 
in  favour  of  the  two-motor  system,  and  for  the 
reason  that  it  is  the  more  flexible  with  regard 
to  power  available  and  to  power  employed. 
Current  may  be  supplied  to  both  or  to  only 
one  motor,  according  to  the  character  of  the 
road,  and,  as  someone  has  said,  when  one 
motor  breaks  down  the  other  may  usually  be  counted 
upon  to  take  the  car  home.  To  have  to  carry  twj 
motors,  however,  is  to  say  the  least  an  undesirable 
thing,  especially  when  carried  about  by  so  very  jerky 
a  conveyance  as  the  under-carriage  of  a  street 
car.  To  overcome  the  difficulties  to  which  we 
have  referred  there  still  remains  the  problem  of 
devising  a  satisfactory  means  of  varying  the  speed 
at  which  an  electric  tramcar  is  moved,  while 
the  speed  of  its  motor  remains  constant.  In 
order  that  it  may  be  practicable  to  run  a 
tramcar  on  average  roads  with  a  motor  of  not 
more  than  10  h.p.,  it  should  be  possible  to  employ 
means  by  which  the  car  could  be  started  at  a  very 
low  Bpeed,  which,  after  starting,  could  be  changed  to 
the  normal  speed.  At  present,  for  instance,  single- 
reduction  gearing  is  used  by  means  of  which,  with  a 
motor  running  at  its  normal  speed,  the  car  is  pro- 
pelled at  its  normal  fall  speed.  The  same  gear  is 
employed  for  starting  the  car  from  rest,  and  for 
this  purpose  a  very  heavy  current  has  to  be 
passed  through  the  motor.  Attempts  have  been 
made  to  avoid  this  and  its  consequences  by  variable- 
speed  gearing,  but  none  of  these  have  been  practi- 
cable, or  at  all  events  have  come  into  use.  Some 
aimple  gear  for  this  purpose  is  certainly  necessary, 
and  althoufnh  we  have  understood  that  a  practical 


variable  gearing  has  been  devised,  we  have  not  yet 
heard  of  its  adoption. 

Steam  tramway  locomotives  have  certain  advant- 
ages in  this  respect,  but  the  numerous  disadvantages 
have  driven  it  off  many  of  the  roads  on  which  it  had 
been  placed,  and  the  most  economical  tramcar  haul- 
age still  remains  but  slightly  superior  to  haulage  by 
horses.  This  part  of  the  question  of  tramway 
traction  demands  attention,  and  might  usefully  form 
a  subject  for  experiment  and  discussion. 


CORRESPONDENCE. 


*  Odb  mkn'i  word  li  no  man'i  word.. 
jDiUcc  dshU  that  both  1m  bcud. 


'1, 


HOT-STRIP  AMMETER. 

Sir,— I  see  from  your  lut  number  that  Meura.  Dr&ke 
and  Gorbam  have  introduced  a  hot-strip  ammeter.  Some 
years  ago  I  made  some  experiments  ia  this  direction, 
but  one  of  tbe  great  difficulties  I  found  was  the  very 
sluggish  nature  of  the  instrument,  which  made  it 
impossible  to  take  rapid  and  varying  readings.  It 
would  be  of  interest  to  know  how  long  it  takes  for 
the  instrument  in  question  to  become  stAady  at  the  real 
current,  and  bow  lonfi;  it  takes  the  needle  to  return  to  zero. 
Messrs.  Drake  and  Qorbam's  instrument  would  doubtless 
be  very  useful  in  central  stAtioa  work,  where  a  long  curve 
of  tbe  approximate  current  is  required,  the  small  variations 
not  being  needed. — Yours,  ate,  £.  Oeobgb  Tidd. 

11,  Collingham-road,  South  Kensington,  Oct  6,  1892. 


DEVELOPMENTS  OF  ELECTRICAL  DISTRIBUTIOM.* 

BY   PROF.    GEORGR  VORBBS. 

LscruRE  III. 

It  is  almost  impossible  for  any  person  at  the  present 
moment  to  give  a  lecture  of  any  description  dealing  with 
electricity  without  making  some  allusion  to  the  remarkable 
lectures  that  we  have  heard  in  the  course  of  last  week  by 
Mr.  Tosla  ;  and  the  great  bearing  which  those  lectures  have 
upon  certain  parts  of  the  subject  upon  which  I  am  lecturing, 
leads  one  naturally  to  say  a  tew  words  about  the  remarkable 
experiments  and  conclusions  that  have  been  before  us.  I 
saw  in  one  of  the  technical  journals,  this  last  week,  a 
remark  that  after  the  brilliant  lecture  of  Wednesday 
evening  the  practical  man  would  ask,  "  What  is  this  to 
lead  to  1 "  Weil,  if  the  man  who  ia  in  tbe  habit  of  calling 
himself  the  "  practical "  man  were  to  ask  my  advice,  I 
should  advise  him  to  leave  the  experiments  of  Mr.  Teela 
quite  alone.  That  man  is  hardly  in  tbe  position  of  being 
able  to  appreciate,  at  their  right  value,  the  experimente 
which  we  saw.  I  trust  that  the  time  is  passing  by  when 
those  who  have  been  in  the  habit  of  arrogating  to  them- 
selve  the  title  of  "  practical  men  "  will  continue  to  do  bo. 
Those  men  who  apply  that  term  to  themselves  do  not 
realise  tbe  self  sufficiency  which  is  shown  by  their  assum- 
ing such  a  title.  It  is  the  highest  praise  which  can  be 
given  to  the  greatest  engineers  to  say  that  they  are  practical 
men.  Tbe  man  who  assumes  to  himself  the  title  "  prac- 
tical man  "  is  generally  the  man  who  can  use  his  hands  but 
cannot  use  his  head — tbe  man  who  cannot  apply  theory  or 
interpret  a  formula — the  man  who  could  attend  to  a  well- 
known  type  of  engine,  but  who  would  be  incapable  of 
appreciating  what  an  enormous  amount  has  been  done  in 
the  10  years  that  such  a  thing  as  a  Parsons  steam  turbine 
has  existed.  Our  great  men  do  not  speak  of  tbemselvea 
in  this  boastful  manner  as  being  either  practical  men  or 
geniuses.  Our  Watts,  our  Stephenaons,  our  Renniee,  our 
Bakers,  do  not  boast  that  tbey  are  practical  men.  They  are 
prepared  to  become  so,  but  they  would  not  make  this  boaat. 
The  man  who  largely  aasumea  that  title,  then,  1  do  not 
think  will  be  able  to  appreciate  the  value  of  Mr.  Testa's 
work.    But  to  engineers  and  natural  pbilosophera  it  is  full 

*  Cantor  Leotnrei  cMivarad  bifara  the  Society  of  Art«. 


of  iinportiDCO.     Engineers  and  natunl  philoiopliers  botb 
Lloolc  to  tills  vroik  as  tolling  thom  a.  deal  whicb  has  been 

£iiulinf;  ihem  in  the  put,  and  as  hiilding  out  (jreal  bojieB 
>r  the  latute.  Tbar«  w  a  k'<uc  ililTerence  Mtwean  the 
Fnataral  i>bilo«opbflr  tnd  tli«  «i)^ine«r.  The  n«Uiral  philo- 
Mfber  daima  onlj  to  be  Natuie'a  pupil.  The  oiiKiiieer 
kiou  at  iMiBg  her  raaater.  In  Mr  Tetlaa  exiwrimenu  tbe 
Wf?awr  leM  great  difficulUos  which  huve  been  in  hi<  way 
oonploUily  expniii«d  and  partially  rooioved.  IIo  eotst  what 
hu  ooen  iroubliDg  bim  with  the  use  ot  alteniatiiig  ciirrenta 
In  lauinH,  and  bow  tbe  cuirenl  waa  being  allowed  to  leak, 
an<I  he  Hiea  how  to  remedy  that  defect.  Ue  seat  things 
tbat  have  been  puulinj;  bim  in  tJie  action  of  air  eondeoMre, 
by  which  tbe  appaient  ctfKioily  of  the  comlenMr  h  enor- 
moualy  greater  than  it  uueht  to  be  il  tburo  were  not  going 

00  that  peculiar  action  ol  Wmbonlment  of  the  noloculo* 
of  which  Mr.  Te«ln  faai  spoken  ao  mtKb.     The  engineer 

aeea  tbnt  Mr.  Tula  has  worked  out  a  eynlem  of 
lical  electric  lighting  producing  a  meal  pteaaing  light — 
iinore  k>  than  any  which  we  have  seen  before — anaby  a 
tneatis  which  is  nlmoil  in  a  practical  shape.  The  natural 
philosopher,  on  the  other  band,  eeea  explanaliooa  of  a 
vast  miDiberof  the  experiments  which  have  beeti  puuling 
bim  in  th«  jast^  aiid  sees  new  <leveio|>nienta,  new  expen- 
mental  inveiligaiions,  which  will  Ittu)  t<i  a  better  knowledge 
of  the  ultimate  structure  of  matter.  Mr.  TesU  triumph* 
to-day  as  (be  natural  philosopher.  To-morrow  ho  will 
triumph  as  the  engineer. 

Tbe  lemarka  which  1  have  niado  upon  this  subject  will 
lead  you  to  we  that  I  place  very  great  imporUnce  on  what 
Mr.  Tosla  has  said  about  tho  construction  of  mains.  We 
have  long  noticed  that  wben  an  altoniaLe  current  o(  high 
otential  and  frequency  is  passing  thri>u(;b  a  wire,  there  is, 
a  tbe  dark,  seen  to  be  a  light  given  off  from  the  wire, 
itapecially  near  a  telegraph  post  on  which  that  wire  is 
■upported.  This  was  particularly  noticeable  in  the  case 
of  Um  experiineinte  conducted  at  Frankfort  in  this  last 
year,  wben  a  laige  amount  <if  jKtwer  was  tnnsmitted  from 
a  distance  of  112  miles  by  a  very  higb-tension  alternuting 
cmreiit.  We  were  at  a  loia  to  completely  understand  what 
waa  the  action  which  was  going  on  there  and  how  to  over- 
come iL  bir.  Tesia  ha*  given  ui  tbe  answer  to  both  ;  but 
by  gMns  to  tbete  very  hinh  frequencies  and  very  high 
iltagM  tie  has  exaggerated  all  our  difficulties,  and  thereby 
en  able  to  see  the  meaning  of  tbera,  aud  to  give  us  tbe 
sure  tor  them  with  the  more  moderate  [jrouiurGH  and  fre- 

Jueuoies  tJtat  we  use  in  actual  practice.     Ami  there  is  little 
oubt  that  be  has  given  ua  the  right  exjilanation  of  the 
BUOmous  value  of  oil  a«  an   insulator  in  nil  these  casoa. 
here  cannot  bo  too  atrungly  im]>reMed  upon  engineoni  the 
importance  of  oil  insuUtiun  for  cables  which  are  carrying 
iigh-tension  alternating  currents  ovor  long  distances.    Tbote 
Bub-atatlon  tramformcri  whicb  I  vm  speaking  about  in  my 
last  lecture  ought,  in  tho  future,  to  be  altogether  filled  with 
oil.     Wc  bad  kdowD  the  value  of  <ul  as  an  insulator  before, 
but  we  hud  never  mliiod  tbe  enormous  im^rUnce  of  it ; 
Aud  now  that  we  do  realise  the  reason  why  it  ts  bo  important, 
will  bo  very  much  more  largely  used. 
There  are  some  other  main*  which  I  do  not  speak  much 
iboat,  because  they  are  so  generally  knowiL     Tbe  Siemeus 
'ooDcentrio  maina,  of  which  1  have  specimens  on  the  table, 
are  extremely  valuable  for  lon^  feeders;  but  for  diau-ibut- 
iog  mains,  in  tbe  town  they  have  tbe  seriuiu  disadvantage 
that  a  special  kind  of  moUl  box  hu  to  be  used  to  form  a 

Iunctioo  wben  taking  in  the  leads  into  any  bouse  that  has  a 
Igbt.  Aiul  tbe  cost  of  this  is  so  considerable,  in  order  to 
nuke  the  joint  potfeot,  that  it  seriously  interferes  with  tbe 
economy  of  tbe  mains.  Itul  for  feeders  these  eoocenlric 
nuinaan  admirable.  Also  the  ftuii  insulators  which  were 
introdoeed  bv  Mr.  Brooks— and  which  will  be  Largely  used, 

1  trust,  in  the  immediate  future— 4re  extremely  valuable 
for  the  same  pur^iose  for  alternating  ourrenta. 

For  the  low-tension  distributing  ouiaa  I  draw  attention 
onoe  more  to  tbe  tvpe,  of  whicb  I  have  a  diagram  here  (see 
Fig.  1,  Lecture  IL),  which  1  (eel  convinced  is  the   most 

uiUmI  tyi>o  which  can  bo  tised  (or  tow  tension  atains. 

lO  eDornoua  value  of  this  tygio  of  mains  lias  in  this,  that 
wo  can  lay  oar  tnaiiia  over  tho  whole  district  which  is  to 
be  supplied  at  a  rtiy  cheap  rate  at  Drat,  wben  tbe  demand 
iiamaU,  and  we  ars  oootiniiaUjr  able  to  .add  to  the  aixe  of 


the  mains  without  tbe  slightest  difliculty.  Then  the  whole 
thing  14  cbosip  to  construct^  and  the  atlacbmenta  to  houses 
are  perfectly  independent  of  tbe  naked  cables — the  ban 
iviro  caMes—nbich  we  draw  through  the  copper  tubea,  and 
■rhicb  we  change  for  bigger  ones  when  the  demand  in  the 
district  inoreaasa. 

I  come  now  to  tbe  ({ueitloA  of  power  as  apart  from  light, 
and  there  are  two  KMally  distinct  questions  in  conoectioa 
with  power  furnished  by  electricity,  the  one  referring  te 
tho  distribution  and  the  other  to  the  transmission  of  the 
power,  whicb  are  often  interminglwi.  The  enginaer  baa  to 
consider  the  two  together  very  often,  but  they  vary  oftaa 
are  completely  separate  and  luve  different  demands,  and 
may  necessitate  ibo  employment  of  different  nptnratuft 

Let  me  jusi  give  an  example  or  two  to  show  how  voty 
greatly  different  i»  the  caae  under  diSeront  circumataocea, 

A  g'reiit  deal  has  been  talked  in  the  test  few  years  about 
tho  employment  of  the  Fnlb  of  Xiagaraforaupplying  power 
to  a  distance,  it  may  be.  It  was  originalljr  euggoMM  bj 
Sir  William  Siemens  and  Sir  William  Thomson  to  cany 
tho  power  from  Ni.tgant  into  New  Vurk,  and,  later,  men 
practical  problems  have  been  presonted  for  carrying  that 
power  to  tlulFalo,  a  dislanee  of  30  miles,  and  a  manufactur- 
ing centre.  In  either  of  these  cases  tbe  great  ix-oblem  is 
tbe  transmission  of  the  power.  To  disthlrate  it  throogh 
the  town  is  not  of  such  enormous  importance.  The  best 
ninuns  whicb  c«u  be  devised  to  carry  tbe  power  from 
Niaguni  to  Bnffdo,  and  change  it  into  power  there,  even 
though  il  be  in  iho  ouukiiU  of  the  town,  is  the  solution  of 
a  very  gre^ii  problem.  Hut,  ou  the  other  hand,  take  the 
esse  of  a  i>owcr  station  sit^iattid  in  London,  let  ns  say  in 
Olorkeiiwell,  where  there  are  an  enormous  number  of  amall 
factories  or  small  workabope  which  miuire  power.  They 
bave  steam  engintts  at  the  prmcnt  moment  doing  a  great 
deal  of  that  work.  Those  steam  engines  take  up  room  which 
is  valuable,  and  they  are  in  tbe  way,  and  eo  are  tbe  boilers. 
Again,  these  small  engines  are  not  eeononioal.  The  eoti- 
stimjition  of  coal  is  enormous  compared  with  tbe  [lowsr 
given  off  j  and  the  demand  for  extra  attendants  for  loukiag 
uftor  the  boiler  and  enginea  is  a  serious  drawback  in  these 
small  workshops.  There  could  be  no  place  more  snitaUs 
for  putting  down  a  power  atutton  than  Clerketiwell,  but 
there  tbe  demand  is  totollv  different  to  tbe  above  caao.  It 
is  not  simply  a  question  of  genoratiitg  power  in  one  etatJoiti 
and  then  suoplying  it  continuously  to  the  moton  in  ths 
houses  and  Keeping  tbe  motors  always  going.  Theae  moton 
in  tbe  workshops  require  to  be  stopgwl  and  started  si 
frei(uent  intervaJs;  whereas  in  the  transmisiion  questioa 
wd  do  not  re4uire  to  be  always  stop^ng  the  rootora.  Wa 
can  )>e  running  ibem  steadily  all  tbe  time.  Tliia  intnxliMOa 
a  very  great  ilillicoItT,  lieoause  many  motors  which  are  aost 
uvaiUble  U>  us  are  incBjiablo  of  sUrting  freely  every  (*sr 
minutes,  as  when  we  requii'e  U>  sUirt  working;  a  lath*  or 
anything  of  that  sort,  and  therefore  (or  the  dislributioo  ot 
(lower  we  must  have  apocial  kiicls  o(  motors  which  an 
capable  of  storting  (roquently  with  the  utmost  ease. 

0(  course  when  we  are  transmitting  power  to  a  great  dia- 
Unce,  it  is  perfectly  obvious  that  we  ^11  be  obliged  to 
use  high  pressures.  If  we  do  not  use  high  pressorea  we 
shall  be  obliged  to  use  Urge  oondiKtors,  in  oraer  that  trt 
should  not  waste  much  energy  on  the  road ;  and  doiv- 
tequsntly,  whatever  system  we  are  going  to  use— whsthsr 
we  arc  using  continuous  currents  or  whether  we  are  UBin| 
alternating  ourrenta — we  must  be  dealing  with  high  pcse- 
suros.  Every  spoeial  oaae  needs  to  be  oaleulaMd  out  on  JIa 
merits  as  to  the  pressure  whicb  will  be  required  and  the 
size  of  tho  wires  which  wo  shall  bave  lo  use,  because  ws 
never  wish  to  use  a  higher  piesntrc  than  n  absolulsly 
neeessary.  It  is  alwa)rs  a  disadvantage.  Tho  dilBenlliM 
and  dangers  are  always  increased  whoa  ws  go  to  higher 
pressurea.  We  want  to  use  as  low  a  preisaro  m  is  foaatU^ 
and  will  make  the  thing  a  commercial  suecess. 

As  you  are  all  aware.  Sir  Wiltiiia  Thomion,  in  l$41, 
laid  down  a  generd  rule  for  tho  economy  of  conduotora 
Summ.irited  in  the  simple«t  form,  it  ami»iinis  to  thia,  that 
tho  intereit  on  the  capiul  iiivotte)  in  coppur  shall  bo  equal 
to  the  cost  of  the  unorgv  whiuh  is  biin^  waaMj  In  th« 
mains.  Some  yotrs  ago,  Prof,  Ayrion  roaa  a  ptpsr  bstuiv 
the  Institutioti  of  Etectric^l  K'lgineen,  in  wblcn  ha  cjii 
tiderod  that  Sir  WiUism  Tdomiau  hsd   mfls  a  mistake  in 
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tbia  law,  when  it  was  applied  to  sncb  a  case  as  that  of 
the  carrying  of  power  from  Nia^ra  to  New  York;  and 
he  arfrned  that  tnia  law  did  not  bold.  But,  us  a  matter  of 
fact,  the  whole  of  the  mathsmatics  by  which  be  supported 
this  BTguinent  aimply  resolved  themselvee  into  thie,  that 
the  coat  of  the  energy  which  you  have  to  take  into  account 
18  really  partially  dependent  upon  the  amount  of  copper 
that  you  have  put  down ;  that  is  to  say,  the  farther  the 
distance  ofT  from  yonr  generating  station,  the  greater  is 
the  coat  of  the  copper,  and  therefore  the  greater  ia  the 
coat  of  the  energy  ;  ao  that,  when  you  go  to  far  distances, 
yoQ  have  to  allow  for  a  greater  cost  per  horse-power  hour 
than  you  would  have  done  if  you  were  not  going  to  ao 
great  a  distance.  This  is  the  whole  secret  of  the  merits 
of  the  case — as  I  may  almost  call  it — hut  Prof,  Ayrton 
thought  that  he  had  found  a  flaw  in  Sir  William  Thomson's 
argument. 

I  poiuted  this  out  to  a  gentleman  who  gave  some  lectures 
on  the  transmission  of  power  in  this  hall  not  long  ago,  and 
be  slightly  miannderatood  the  explanation  which  I  have 
just  given  you,  and  said  that  we  had  to  consider  as  the 
coet  of  the  energy  the  coat  which  that  amount  of  energy 
vsuld  fetch  in  the  market ;  and  that,  since  the  enei^y  was 


Fio.  1. 

more  valuable  at  New  York  than  it  was  at  Niagara,  there- 
lore  we  had  to  add  to  the  cost  of  the  energy  when  we  were 
transmitting  it  to  New  York.  It  ie  not  so.  It  ia  simply 
that  the  cost  of  the  energy  ia  increaEed  by  the  fact  of  carry- 
iag  it  to  that  distance  through  the  copper  conductors. 

Now,  as  a  matter  of  fact,  in  all  these  cases  which  come 
before  the  engineer  of  the  transmission  of  power  to  a  dis- 
tance, the  only  really  satisfactory  way  of  applying  tho 
principle  of  Sir  William  Thomson  s  law  is  to  work  out  the 
results  at  several  different  densities  of  current ;  and  this 
involves  a  very  considerable  amount  of  work.  You  must 
take  approximate  figures  in  the  first  place,  and  assume 
different  preasures  of  the  electric  current — 1,000  volts, 
6,000  volta,  10,000  volts,  and  ao  on — and  work  out  the  cost 
of  sending  your  power  at  all  these  different  pressures,  and 
alao  at  different  densitiea  of  current  in  your  conductor — i.e., 
with  the  conductor  carrying  different  strengths  of  current 
per  square  inch  of  section.  This  is  the  only  way  iu  which 
you  can  really  arrive  at  the  greatest  economy ;  and  it  ia 
very  easy  in  the  case  of  using  approximate  figures  in  the 
first  place — you  do  not  waste  a  great  deal  of  time  ;  it  is 
only  when  you  get  nearly  to  the  final  result  that  you 
need  go  to  at  all  accurate  figures. 

Now  comes  the  question :  In  the  tranamisaion  of  power 
to  great  diatances,  what  kind  of  apparatua  are  we  to  use  t 
Are  we  to  use  continttous  currents  1    Granted  that  we  are 


to  use  high-tenaion  currents,  are  we  to  ose  continuous  cur- 
rents, or  are  we  to  use  alternating  currents  1  I  think  that 
if  tbia  question  had  been  asked  a  couple  of  years  ago,  you 
would  have  found  that  nine  men  out  of  ten  would  have 
answered  you  that  there  waa  nothing  open  for  use  except 
continuous  currents.  In  fact,  at  the  time  that  the  question 
was  in  discussion  in  respect  to  Niagara,  the  commissioners 
who  sat  and  considered  the  different  proposals  which  had 
been  made,  as  nearly  as  possible  (wssed  a  general  resolu- 
tion for  the  guidance  of  the  syndicate  which  had  the  con- 
cession at  Niagara,  that  it  waa  impoasible  to  use  alternating 
currents  for  the  purpose ;  and  yet,  within  this  short  apace 
of  time,  what  a  transformation  has  taken  place.  I  suppose 
that  it  ia  more  due  to  the  extremely  interesting  experiments 
which  were  carried  out  at  Frankfort  during  the  last  year 
than  to  anything  else,  that  such  a  change  of  opinion  has 
come  over  the  minds  of  men  generally.  I  suppose  that,  if 
the  same  question  were  asked  again  at  the  present  moment, 
not  only  would  there  not  be  nine  persons  out  of  ten  who 
would  say  that  the  continuous  current  was  the  only  one, 
but  I  doubt  whether  there  would  be  more  than  one  out  of 
ten  who  would  aay  so.  I  do  not  in  the  least  wish  to  under- 
value the  continuous  current  and  ita  capabilities  of  trans- 
mitting power  at  high  pressure.  I  have  seen  cases  where 
this  is  being  done,  and  I  feel  sure  that  with  proper  pre- 
cautions it  can  be  done  well.  Monsieur  Thury,  of  Qeneva, 
acting  for  the  firm  of  Cu6nod,  Sautter,  and  Co.,  has  erected 
at  Genoa  and  Geneva,  and  a  number  of  other  places,  higb- 
tension  continuous-current  dynamos.  They  couple  them 
in  series,  so  as  to  increase  the  pressure.  The  machines  are 
worked  up  to  about  6,000  volts,  and  they  are  prepared  to 
go  to  greater  voltages,  using  2,000  volta  in  each  machine. 
The  machines  are  completely  insulated  from  the  ground, 
being  put  on  piers,  built  up  of  alternate  layers  of  vulcanised 
indiarubber  and  pieces  of  porcelain.  The  difficulty  which 
many  people  thought  they  saw  was  the  connection  with 
the  source  of  power — ^tbe  waterwbeel  or  the  steam  engine — 
but  the  firm  to  which  I  allude  have  always  used  the  Raffard 
couplings,  and  have  been  entirely  successful  with  them  ; 
and  I  have  no  hesitation  in  saying  that  it  is  a  very  satis- 
factory arrangement.  The  Rafl^ard  coupling  is  an  extremely 
simple  thing,  and  of  use  when  we  wish  to  connect  two  axles 
together  in  a  line.  We  place  upon  each  of  them  a  disc, 
Fig.  1,  one  of  lai^er  diameter  than  the  other.  An  equal 
number  of  pins  project  through  their  adjacent  faces,  near 
the  periphery  of  each  of  them  ;  and  these  two  seta  of  pins, 
which  overhang  each  other,  are  connected  in  pairs  by  rings 
of  indiarubber,  cut  off  an  indiarubber  pi{>e.  The  result  is 
a  flexible  coupling,  which  ia  extremely  valuable  mechani- 
cally, and  which  ia  a  perfectly  insulated  coupHug.  There 
ia  not  the  slightest  difficulty  in  connecting  high-tension 
machines  to  engines  or  turbines  with  this  arrangement, 
which  works  perfectly  well  in  practice. 

(To  be  tontiiMted.) 


THE  PROBLEMS  OF  COMMERCIAL  ELECTROLYSIS.'^ 

BY  J.  fjWlKBURNE,   UKMBER. 

(Continued  from  page  SS8.J 
Blk(.tbo-Metaij.ceoy  or  Copper. 

Electrolysis  may  be  employed  either  in  connection  with  the 
extraction  of  the  copper  from  its  ores,  nr  in  refining  copper 
especially  when  there  is  silver  alone,  or  with  gold  in  addition, 
to  be  extracted. 

In  the  first  case— that  ot  eitraction  of  copper  from  pyrites — 
the  ore  may  be  converted  into  maCt,  and  the  matt  ciin  be  cast 
into  anodes,  or  the  ore  may  be  acted  on  by  oxidising  solutiona 
produced  by  electrolysis,  or  the  twopri>cesBeB  may  bo  combined. 

In  the  firat  method  the  matt  is  cast  into  anodes,  which  are 
treated  iu  baths  of  cupper  sulphate  with  cupper  cathodes.  The 
sulphides  are  attacked,  sulphate  of  copper  is  formed,  sulphur 
and  impurities  being  left  on  the  anode.  The  copper  is  deposited, 
and  iron  remains  in  solution.  The  chief  difficulties  in  connection 
with  this  process  are  that  the  anodes  are  brittle  and  troublesome, 
and  are  often  eaten  away  unevenly,  and  the  solution  becomea 
richer  and  richer  in  iron  salts.  In  addition  to  this,  it  is  stated 
that  the  circulation  of  the  iron  salta  must  be  avoided,  othenriae 
ferric  sulphate  will  be  produced  at  the  anode  and  reduced  at 

*  Paper  read  before  the  Institution  of  Electrical  Engineers. 
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Name  of  rrDmot«rK. 

'  ^immaramith  Elec- 
r>l  Power  Supply, 


-.  of  Workii. 


>ii. 


Oxford  Electric  fkimpany, 
■united. 


Slieflield  Tole|>hDne  Eiicliatig« 
and  Electric  Li(;ht  Company, 
Limited. 

The  Tx>cal  Board. 


Slip- 
>l 

anus, 
'.'htiilg 
;:ll       of 


iiu-     U'ey  bridge      Electrir      Supply 
the        ('ompany.  Limited. 


C'orporaclon. 


Supply    City  of  Waterforit  Electric  Sup- 
>iiigh      of        ply  Comjiauy,  Limited. 


a  ion)  Elec- 
I  iler.  The 
i    of    West 


(.TorporatioD. 


Supply  Cum-     Woking  Electric  Supply  Com- 
Jifhtin);  Order  pany,  Limlliod. 

ijf    Horeell   and 
.lich  of  Cliertaey. 

plication!  (%i  in  number}  IT  wi>re  made  by  local 
I  by  companies,   and   one  by   u  tiitn   of  etectrtcnl 
I  related  to  the  irounty  of  Ijondon. 
i:-t«nce  BD   application  wan   received   from   the  local 
.lid  another  application  from  a  company,  for  the  same 
.irder  was  ([rant«il  to  the  local  aulhority  and  the  appli- 
iUi;  conifiany  U'ua  refused. 
..loving  ilatement  «howB  the  manner  in  which  the  \ariouB 
io[i8  have  been  dealt  with  : 


.  Elcc- 
Siipply, 


A   Kent,   'M, 
S.\V. 


itnd  Ihlington  Elec- 
•t,  and  Power  Supply, 


Title  of  Order. 
.  ~twith   Electric   Lighting 
■iur. 

<iin-unilsr-Lyne  (Cor|iora- 
i<iii]  Kli'Otrlo  Licfh ting  Order. 
^'litiHi  Electric  Supply  Order. 


Dublin  Eloctric  Lifrlitin};  Onlcr. 
Eat'oham        Klci^lric        lii);hlinK 

Onlur. 
liovan  Elci-lric  Liglitinff  Order. 
HnliFiix    [I  'or[ioi'iitioti)    Elccti'ic 

Li^htini.-'  Oiilei'. 
HarwK-li  (Corporation)    Elet^riL' 

Lii;htin[r  Ordpr. 
Kilkenny       Eloctric      Lighting 

Order. 
Limerick      Electric       Lighting 

Order. 
LiverlMKil      Elect  I'ic      Lighting 

Order. 
The  Cul'stv  ok  Lumhu.n  : 

County    of     lx>ndon    (North) 
Electric  Lighliog  Cider. 


County    of    London    (South) 
Eleotric  Lighting  Order. 


How  dealt  with. 
Order  granted. 

1)0. 

The  proniotera  failed  to  urodnce 
the  consent  of  the  local  autho- 
rity or  to  xatiBfy  the  Board  of 
Trade  that  it  xhould  be  dis- 

iicnticd  with,  and  the  Board  of 
'rnde  tefuscd   to    grant   llie 
order. 
Onlur  gnint*!!. 

l>o. 
!)<.. 

IM. 

Lhi. 

Ito. 

Uo. 


Order  granted  for:  The  United 
Perish  of  St.  James  and  SL 
John,  Clerkenwel] ;  the  parish 
of  St.  Luke,  Uiddleaei  ;  the 
Uifltrict  of  the  Bolbora  Di«- 
trict  Board  of  Works. 

Two  orders  granted :  One  in 
reepect  of  the  parish  of  St. 
George  the  Martyr,  SouUi- 
wark ;  the  other  in  reapeot  of 
the  Di«triclof  the  Wandsworth 
Dietrict  Baud  of  Work*, 
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[Um  otUiods  ;  aMi)  Uiu  jirocoM  will  mt  mi  vrMtiiig  puwcr  ovee 
■tuiee.  Aortic  ■'.■rt  of  dwpliragm  u  th«r«i[on  pccewiy. 
It  mwt  bo  poinliNl  i>tit  that  aulphviie  acfcl  Mn  be  miKl*  from 
tb«  sulphur  dloxUI*  givui  off  iii  the  fint  roMtiiig  «(  ihe  »T«a,  or 
,  frem  the  nirploa  fortnu*  mUnhat*.  Tti*  ora  o«n  b«  roMted  •» 
[h  to  Iw**  A  ttood  dMJ  of  Mlubl*  Olid*  of  ooppor,  which  cmi  bo 
'  diMotred  ID  Ui«  add  Hid  trikted  eleetncully.  Mere)}'  wnrkuiK 
with  aiMHlea  U  &ii  inoomplet*  proWM  ;  it  ii  bell«r  U>  oombina  it 
wiUi  utincLiiHt  \>y  tbuvtation.  Tbo  lolutivu,  after  beiug  in 
oonlAOt  witl  the  anode,  to  ••  to  mnUin  (enri«  sulphnte,  ia  led 
la  Iho  ON.  Til*  forrie  *ulplint«  i«  reduced,  and  tli«  ccipper  and 
iran  arftMJd  la  bo  diuoh-cd,  and  if  Ihoro  ia  oxido  of  cuppor  it 
U  token  up  bjr  aulptinrio  acid.  Thii  m>Iu(ii>n  i*  led  ta  the 
cMImmIMi  w)ieretUocoj>p«rU  thrown  down,  uid  ia  tli«»  paaaed  tu 
the  iDOdaa,  whurv  the  iron  aaJt  iaoxidta«(l.  The  rarioua  iiiipuritiea 
and  tlie  jireeioui  meuLi  are  left  will)  the  auliitiur  of  Ihe  anode. 
Tbe  Kitpbur  ia  buxnod  into  aulphDr  dioxide,  which  goea  to  the 
duMubor.aiul  thorilver.wilh  the^d.if  thoroiaanj-.iaiMitTnotDtl. 
The eulphaUi of  ir^mean  bebuniml  into  kuljihur  dioniilc,  nnd  the 
.  iron  oxide  wild  aa  V«Mlian  red.  Tbia  ia,  iu  ruugli  uuUute.  Ibo 
a  pcooeci.  It  way  eeeni  atrni^  to  thoee  ttnao^uainiad 
I  Indnitriiil  ohemutrv  Uut  If  you  muit  to  eitnct  copper  you 
rihonld  abo  h«(onie  iDTolred  in  nwkini;  anlphiiric  add  and  roi 
punt  ;  but  in  obenuMl  worka  br-produota  muat  bo  utihiod,  ao 
that  i-tlun  nutkinguno  thing  involvcalho  production  of  a  number 
of  uilivr  aubataiwea  which  Mve  at  &nf  Kiuht  nothing  to  do  wiili 
it>  MMara.  SJeoMna  aud  Ualake  avoid  the  neoeteity  uf  making 
Hiodee  of  malt,  by  enii»loyiiig  carbon.  The  forrwua  aulphate  i« 
Ihiu  niidiaod  into  feme  wit,  and  thia  i>  uaod  to  lixirmto  Iho 
cruahiwl  and  rmdiid  ore.  The  aitlulHin  ta  then  led  t»  th« 
Atkodee  drat  to  take  uut  llm  ojpper,  then  to  the  aiiudu  taoxidiae 
h^  Mid  ao  on. 

In  tlw  Hopfner  proceae  chloride  i4  copper  ia  uaed  tiiatead  of 

mlphate.    The  action  ia  atitted  lo  be  na  f>Jt'iw*  :  Cuprie  chloride 

!•  (ortDod  at  the  aO'idee  ;  thia  ia  led  to  the  nutt.  where  it  albi«ka 

Um  oupiwr  lulphidi.-.  forming  ouprMua  chloridi-  ntid  sulphtir,  iind 

k  ii  alio  aaid  lu  ditaolve  Ibu  allver  aa  well  aa  the  copiwr,  whivh, 

if  [■"t^t'lt  would  be  a   dimwlawk.     I  do  not  kyow  wb^  the 

moride  utoald  bo  profefred  to  tlw  Mlphaie  :  and  no  infor- 

■nation  ia  iciron  aa  to  what  ■•  don«  with  thn  aulpliur  in  tli*>  ore, 

knd  with  the  oxooaa  of  forroua  chloride  that  muat  bo  pruduood. 

.      The   M*roh«ao  and  Sivinena  and   Hntako  pruoeaaoe  mn  in 

[•ommeivial  openlkiB,  and  thv  elKtrii:  «xiRi«lioiiof  ooMier  ta 

tttmady  a  growini;  induatry.      The  E.M.F.  neowaart  fur  thi* 

ItirooMi  k  leM  (h>n  a  roll  :  ao  Uial,  aMiiiuiliK  00«]  to  M  UMd  a> 

In  the  eoliiuate   at  the  l>ctciiiiiin|[  of  thia  paper,  Ihe  elcotrknl 

[«Mt  u  14a.  &d.  per  ton  for  rhu  cxtnution  of  copper.     I  ouinot 

|riM  th*  whole  o<Mt.  aa  ilwt  invotrea  ao  many  conaUetatlnna. 

TU«  Agure  will  mrt  oopper  iKolteta  Mine  idea  of  the  earing  of 

mJadag  the  ordinary  refining  proceea  by  eloetrolyai*. 

L     In  deeJiiig  with  aach  a  ralnable  auhatanee  na  oopper  the  tine 

I  Aldnent  muat  not  be  neglected.     The  interact  on  the  money 

I  locked  up  in  the  cupper  under  traitmetit  may  be  a  very  acriotia 

Item.     Thta  ia  an  utijiKtiun  of  eotne  w«j);ht  in  tlie  caee  of  uwll 

Iwodea,  whloli  i«ke  eo«ue  time  lu  diaeulre.     Tbe  whole  of  the 

I  Mlper  turned  out  ia  not  ohtained  from  th«  anndea  ;  but,  taken 

^Itll  roond.  it  may  not  be  far  wrong  to  aaennie  thai  tlie  copper 

tohea  abuut  three  nioniha  to  paM  tliroiigh  the   worka  whifre 

iwat  auudea  are  aoployed.    If  the  output  is,  lay,  1.000  tuna 

ft  Month,  the  copper  ropreeenta  a  oapltel  of  eome  £150.000,  and 

Um  iotenet  inorenaiM  the  coat  oj  i«flnin«|  aome  IZ».  a  ton. 

BleetfotyBia  niay  iJao  l>c  emiiloyed  luf  rvfiiiinf;  vrudu  ci>j>)iut. 

In  Uilt  OMa  tha  |ifu.-e9a  ta  aimplicity  ilsvlf.     The  crude  i.y>ppvr  ia 

nUda  tNlM  aaodea,  and  thin  platee  ut  line  ouppur  arv  uaed  aa 

Oillioilaa,  the  etcotralyte  being  eulphate  uf  copiwr.  Pure  uu]>p#r 

I  'ii  dapntod  on  tha  oetliod«e,Mid  the  imputitieeand  the  ailver  and 

?  gold  are  left  In  tbe  mnd,  andthepreciouamouUarcuitntcted  in 

I  Ua  unlijiaty  way.   It  ia  uanal  to  omploT  eaat  ui-h1«,  nitd  amuse 

^Iha  p(*tea  in  each   lat  in  patnllel,  w  vnta  Iheiumtvea  bei%- 

eoupled  in  aeriea.    Thi*  anMngentent  iacluuuy.  aud  ahould    be 

Bioditled.     I  hare  had  an  oppoRunUy  of  eiamining  the  lusa 

'  reflnety  at  the  nridge]>ort  Oipper  Worka,  and  it  may  be 

[  to  daaotibe  theanuMeoMut  employed  there.    Aa  the  bonka 

>  T^mi"— '  by  Hr.  J7  H.  Hap  at  the  aame  tinte,  I  am  aUo 

f  ibla  to  give  yoa  the  aatual  com  tit  tbe  proeeae,  wkhout  hariog 

1  too  roaaata  a  hue  imparted  by  an  enthuaiauic  inv«intor.    The 

nflaeey  Is  arranged  and  xirked  iu  aeeordanoe  with  the  j>a(uut< 

of  Mr.  E.  8.  Hayden.     The  dot>aniir«a  from  ordiiury  practice 

are  in*Ja  with  the  view  of  redudng  the  aniuuntof  eu)^ier  under 

treatniont,  and  at  keeping  duwu  the  ouel  uj  labour. 

The  anodes,  inaload  vl  Winu  thtek  east  eopMT,  ai«  aboeta  of 
tkhi  railed  metal.  The  oiet  »f  ruUing  ia  amall,  and  the  jilat^ 
need  oan  thne  be  nude  thin,  and  ditaolvad  very  unitarmty.  Bach 
rat  oonUuM  a  number  of  pUtea  arvangod  vertically  and  aeraae  the 
vM.  At  «M  and  a  thin  pLrfe  ie  sappoad  aa  a  cathode.  The  Snt 
(lata  ia  naade  tlie  auoda,  and  eu^erbealieD  off  o«M  aide  of  each 
plate,  and  depoailad  on  the  plata  next  to  it.  The  reauU  ia  that 
each  vat  aou  aa  a  Miaber  of  antall  rata  anmnged  in  aatiea,  and 
Mi|Hitea  vttlj  two  eieeirical  eonneotMna.  Tbe  whole  itiMation  uf 
Im^  kada  end  eonaectlena  ia  thm  oolved.  There  ie  alnwat  no 
waal*  threogh  partly  oneiBinaed  anndea,  aa  the  wbide  plate  ia 
eat«i  away  oreoly.    The  ptuecaa  ia  carried  on  until  tbe  whole 


of  the  auodM  aro  oateu,  and  tli«r  plaflt  ^liftt  tg  ^AJ^Sf  I 
depceited  copper.  The  platea  are  hcaed  Mi<  MnoMKIMVflBl 
slitiie  i>  ircAtoi]  to  recover  Ihe  silver  and  gnld.  TOa  pewdnt*  h 
(hi-  hit-hcai  tjmde  of  copper  in  the  markeU  and  fatcbee  fib.  lOs. 
a  Ion  above  "  touf;)i  cako."  or  £4.  10.  above  "beat  aelected." 
Siivor  and  gold  are  oompletely  eepaisted  without  loaa,  end  aa 
36<tt.  of  Klvor  and  ^-m.  gold  per  ton  are  allowed  aa  tare,  any 
copper  ecntaining  mor«  than  that  yielda  £S  per  ton  in  bullion. 
Argentiferoua  copper  tboa  yields  at  least  £14.  tOa..  leaving  the 
gniBB  proBt  of  £12.  10».  at  proaciU  ratee.  I  have  bore  taken 
the  e»et  of  retinini;  at  £2  per  tuii.  Tlie  actual  ooet  of  reAnbu 
copper  depend*  on  the  output  of  the  wi^rka  and  the  cual^w 
labour.  In  Bridgeport  it  came  out  jiut  over  £2  a  too.  Wttli 
iiiodero  dynamoa,  and  reasonably  Rood  entcinea  and  labour  si 
Knglish  prices,  the  oost  would  be  a  good  daal  lees,  aay,  SOl  to 
2Sa.  per  ton.  The  ute  of  Uiin  ptatea  aa  anodes  also  reduces  the 
capital  investment  in  copper,  which,  aa  alroadir  pointed  Ml, 
may  be  enormoua,  and  thus  leieens  the  tneiipn  to  be  allowed 
f'lr  lixod  charges. 

The  tTlnioro  ptoosss  ia  too  well  known  to  »))iiin  a  full 
doMription.  The  copper  is  dopneited  on  a  T«rolria|r  nnndnl, 
nnd  buniished  \n  %  travelling  agBt«  burnisher.  By  uiia  neaaa 
L-oi'per  tubes  of  great  strength  are  ninde.  ai>d  by  eutting  the 
tubea  slieute  are  iMruduoed.  Narrow  aUipa  can  alao  be  uaade, 
iind  thcoo  can  bo  drawn  down  into  high  grade  copper  wha.  A 
number  uf  thin  ahoeU  can  be  made  ny  depoHling  sawal 
■cpamte  0(iatiti|[a  one  over  the  otlier  on  the  niandrvL  The 
shceta  aeparate  when  the  tube  ia  alit  lengthways. 

^^'^itent  oi  booka  on  political  eeunomy  an  f'ind  of  saying  thai 
l\x^  chflfliTiiig  of  the  iiuirkot  makes  people  nuuiufaolare  Ln  tbe 
cheapest  way,  and  that  the  choapeat  and  beat  goods  diiyhee 
dearer  and  inferior  qualities.  They  forget  tbe  iotarfersnea  M 
custom,  iinoranoe,  and  prejudice.  If  a  new  proeeas  ta  bMinght 
out,  it  lakes  agec  betore  it  u  Uken  up  abrued.  and  atiU  kMgw 
before  8n)0Iahni«u  will  lonch  it.  Here  we  have  a  pitMM*  el 
roKning  Mm«er  at  a  groaa  coat  of  £1  or  £2  a  tun,  with  a  gna* 

Erofit  of  £13  or  ao,  and  yot  copper  rofinen  ooiiiinne  their 
irborboua  motbiKla.  The  lint  manufacttirera  to  lake  up  aoppw 
rvliiiiiig  by  clecTlnilyiia  on  rosily  niudem  prinoiplee  bar^ 
chance  of  making  fortnnea  betirre  the  market  ia  disturbed.    '' 

AiTTIMONV. 

Little  lias  been  done  in  the  way  of  tnattng  antimony  a*ee 
otocirolytically.  Dr.  W.  Borchers  proposes  to  use  the  eolitllM 
of  tulphtdain  sodium  lulphide  aa  an  eleetrolyt«,  and  co  deal 
with  the  ores.  The  apedtnena  nl  antimiioy  oru  that  I  have 
uiKiniiiud  have  been  perfect  inauUtota.  ao  that  ragulaa  cl 
iiiitiin'>iiyctnivit  be  uaeJ  a*  an  anode.  There  will  lie  an  acenwi- 
lation  of  sulphur  in  the  bath,  and  it  will  pn>bably  inanlata  Am 
suode.  it  la  alao  difficult  to  My  what  material  could  he 
employed  aa  anode  in  auch  a  aiiluuon.  Carbon  wtMtId  be 
attacked,  and  pluiiium  would  bo  tiw  espeiuiivc,  aul  other 
melala  would  be  ounverted  into  sajlphldea.  Aa  the  roduction  uf 
■iitimony  by  iron,  for  example,  la  oowparatively  oMy,  than 
d<>«a  no*  seen)  to  be  much  opening  for  the  decttulytio  i 
in  dealing  with  ita  orea. 

Rbcovksv  or  Tix  mou  Sour  Tut. 

Thie.  of  ouurec,  can  be  readily  edlected  by  oleolro^yala.  Tbe 
*cr.t|]e  can  be  made  ilio  anode  in  an  alkaline  ai>tuti<>n.  in  mUA 
imn  is  Dot  attacked.  Though  auoh  a  moth'<d  rvniovea  all  It* 
tin  from  the  aurface,  it  may  leave  eoiae  alloyed  with  the  iriw, 
u  nn  doubt  some  tin  sinks  into  the  iron  during  dipping. 

Eteotntyeia  baa  aJao  been  enpluycd  ui  aaaiat  in  eleanlag 
plates  before  dipping,  I  do  nut  see  bow  it  oaii  be  of  muak 
aerrice*  here,  however.  I  have  examined  one  of  the  |  r  i  »swi, 
and  it  was  said  to  be  working  v«ry  aaeeeiefoUy,  but  I  fenad 
the  bnwbee  had  been  aecadaMaily  left  off  the  oommutatnr. 
RLacrwMtAi.  Takxixu. 

Eleotrical  tanning,  though  k  depends  on  cleotrolni^  tBBmt 
noaterielly  from  all  the  prooeasas  ahxedy  d«nerlb»d  ia  not  Jc- 
pendug  OB  th«  ianlattoei  of  radielaa  at  the  eleetrodea.  Ordinal; 
tanning  ia  a  rory  alow  proae«,  becaasa  it  takaa  a  lone  tiwa  far 
the  tannin  to  diffuse  into  leather  properly.  If  this  aanahaaes  is 
an  alecUoljta,  tt  haa  a  very  cnmplex  moleculv,  and  tbeeelhn 
dUhaas VM7 slowly.  Theonteideof  a  thi<ik  pii-ceof  iMtharahn 
heeosnes  tonaed,  and  m  wime  extenil  prMtecta  the  rest  frma  the 
diffivion  ol  more  tanuiti.  We  may  gut  an  idea  uf  what  I  aoigMI 
ia  Ihe  action  in  elecirical  tanning  hy  regarding  a  hide  h  k«it 
maile  up  of  cells  in  ]{ri>utis,  with  inleceticee  aoMI^  the  gronpa 
If  the  akin  is  laetwly  l«Vt  in  tau  lii)u<>r,  it  lakes  uontha  M 
the  liquor  to  penetrate  even  iiil>>  tho  intendicNL  It  haa  that 
to  difluee  lht\Migh  tbe  waits  uf  the  cells.  Thia  Ie  neoeMattly  S 
very  alow  prnoeae.  when  it  is  remambereil  Ibal  tlui  galatine 
usee  up  tho  lannin  a*  it  oiwea  In.  Alnehanical  agitataoa  hie 
been  tried,  but  it  doee  not  aoealemte  the  )i(i><;Ma  much,  b  ia 
probable  that  agitation  bal|«  tbe  hquor  iiii.>  ihe  iiitnratiosa.  bet 
of  coiuee.  It  cannot  help  it  into  the  inaidea  uf  the  caUa,  <w.  ia 
fact,  inlu  Ihoe*  parte  ol  the  leather  whieh  are  aooeaaifale  by 
diffuaiuu  aiiina^  The  agitatfon  can  ihiia  oaig  pMforai  the  fbal 
|iart  «(  the  prooeaa  -that  is,  gettinn  the  liqtmr  inU>  pane  Uwt 
are  <>|or^  In  ii. 

(7\i  Ie  n>Hl>MM>d.  > 
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BLECTRtC  UGHTIMG  PROVISIONAL  ORDERS  AND 
LICENSES. 


BEPORT  BY  THE  BOARD  OF  TRADE  RESPECTING  THE 
APPLICATION  TO  AND  PROCEEDINGS  OF  TEE  BOARD 
OF  TRADE  UNDER  THE  ELECTRIC  LIGHTING  ACTS 
DURING  THE  PAST  YEAR. 

Th«  foUotrin^  applications   (or   provisional  orders  hare  been 
received  by  the  Board  of  Tradeaince  tlie  data  of  the  last  report ; 


Title  of  Order  and   Description 

of  Area. 
Aberystwith      Electric     Lif;ht- 

ing   Order.      The    Municijnl 

Borough  of  Aberyetwith. 
Aebton  -  under  -  L;ne   (Corpora- 
tion) Electrio  Lighting  Order. 

The    Municipal    Borough    of 

AshtoD  -ander-Lyna. 
Brighton  Electric  Supply  Order. 

A   portion   of   the   Muaicipal 

Borough  of  Brighton  aiid  Che 

Parish  of  Preston. 
Dublin  Electric  Lighting  Order. 

The  City  of  Dublin. 
Fareham      Electrio      Ligbting 

Order.      The  District  of    the 

Fareham      Urban      Sanitary 

Aathority. 
GoTan  Electric  Lighting  Order. 

The  Burgh  of  Govan. 
Halifax    (Corporatton)    Electric 

Lighting  Order.     The  County 

Borough  of  Hal  if  an. 
Harwich  (Corporation)  Electric 

Lifting  Order.  The  Borough 

ot  Harwich. 
Kilkenny      Electric      Lightini; 

Order  The  Municipal  Borough 

of  Kilkenny. 
Limerick      Electric      Lighting 

Order.        The      Borough    of 

Limsriok. 
Liverpool      Electric       Lighting 

Oraer.     A  oortioa  of  the  City 

of  LiTorpool. 

The  County  of  London  : 

CouDty  of  London  (North) 
Electric  Lighting  Order : 
The  Parish  of  St.  Mary, 
Islington.  The  United  Parish 
of  St.  James  and  St.  John, 
Clerkenwell.  The  Pariah 
of  St,  Luke,  Middlesex. 
The  District  of  the  Hol- 
bom  District  Board  of 
Works. 

County  of  London  (South) 
Electric  Lighting  Order : 
The  Parish  oF  Lambeth 
Tha  Parish  of  St.  George- 
the  ■  Martyr,  Southwark. 
The  District  of  the  Wands- 
worth District  Board  of 
Works. 

Ea«t  London  Electric  Supply 
(Hackney)  Order.  The  Dis- 
trict of  the  Hackney  District 
Board  of  Works. 

Hampeteod  Electric  Lighting 
Order.  The  Parish  of  St. 
John,  Haniipet«ad. 

Lambeth  Electric  Lighting 
Older,  A  portion  of  the 
Parish  of  Lambeth. 

North  London  Electric  Light- 
ing Order.  The  District 
of  the  Hackney  District 
Board  of  Works.  The  Parish 
o(  St.  Luke.  Middlesex.  The 
Pariah  of  Clerkenwell. 

St.  Mary,  Islington,  Electric 
Supp^  Order.  The  Parish  of 
St.  Ujiry,  Islington. 

Sbonditch  Electric  Lighting 
Order.  The  Parish  of  St. 
Leonard,  Shoreditch. 

South  London  Electric  Ligbt- 
/  ing  Order.  The  Districts  of 
the  St.  Clave  District  Board 
of  Works  and  the  St. 
Saviour's  District  Board  of 
Works,  and  the  Parishes  of 
St.  George  -  the  -  Martyr, 
Soutbwark,  and  St.  Mary, 
HtfWiiigtOD, 


Name  of  Promoters, 

Corporation. 

Do. 


Brighton    and    Hove    Electric 
Light  Company,  Limited, 


Cor[roration. 

The   Fareham    Electric     Light 
Coinpany,  Limited. 


Commissioners  of  Polico. 
Corporation. 

Do. 

l>o. 

Do. 


The  Liverpool  Electric  8up|ily 
Company,  Limited. 


County     of      London     Electric 
Lighting  Company  Limited- 


County     of     London     Electric 
Lighting  Company,  Limited. 


East     Loudon    Electiic    Supply 
(''riui|>uiiy,  Limikil. 


The  VcBtry. 
Ditto. 


Cainbcrwell  and  Islington  Elec- 
tric Light  and  Power  Supply, 
Limitwi. 


Messrs.    Sharp    and   Kent,   'M, 
Victoria -street,  S.  W, 


The  Vestry. 


Camberwell  and  Islington  Elec- 
tric Light  and  Power  Sapply, 
Limiteil. 


Title  of  Order  and  Description 
of  Area. 

West  London  Electric  Light- 
iog  Order.  The  Parishes  of 
Hammersmith,  Fulham,aod 
Battersea,  and  a  portion  of 
the  District  of  the  Wands- 
worth District  Board  of 
Works. 

Whitechapel  District  Electric 
Lighting  Order,  ThoDlstrict 
of  the  Whitechapel  District 
Board  of  Works. 


Name  of  Promoters. 

Putney  and  Hammsramitb  Elec- 
tric Liebt  and  Power  Snppljr, 

Limited. 


The  Board  of  Works. 


Corporation. 


Electric    Lighting 
The  Borough  of  New- 


Do. 


The  Oxford  Electrio  Company, 
Limited. 


Sheffield  Telephone  Exchange 
and  Electric  Light  Company, 
Limited, 

The  Local  Board. 


Way  bridge      Electric 
C-ompony,  Liniited. 


Sapply 


Maidstone  Electric  Lightin 
Order.  The  Borough  of  Mait 
stone. 

Newbury 
Order. 
bury. 

Oxford  Electric  Lighting  Order. 

(Transferring  W  the  Oxford  Elec- 
tric Comiiany,  Limited,  the 
rights,  (lowers,  and  obligations 
of  the  Eleccric  Installation  and 
Maintenance  Company.  Limi- 
ted, under  the  Oxford  Electric 
Lightliig  Order,  1890.) 

Sheffield  Elec  trie  LightingOrder. 
The  Municipal  and  County 
Borough  of  Sbeffield. 

Sutton  (Surrey)  Electric  Light- 
ing Order.  The  Urban  Uni- 
tary District  of  Sutton. 

^Vat  ton -on -Thames  Electric  Sup- 
ply Order.  A  )iartion  of  the 
Parish  of  Waltcn -on. Thames. 

Waterford      Electric     Lighting    Corporation. 
Order.        The     Korough      of 
Waterford- 

Waterford  Electric  Supply 
Order.  The  Borough  of 
Waterford. 

West  Ham  (Corporation)  Elec- 
tric Lighling  Older,  The 
(bounty  Borough  of  West 
Ham 

Woking  Electric  Supply  Com- 
pany Electric  Lighting  Order 
The  Parish  of  Horsell  and 
part  of  the  Parish  of  Chertsey. 

Of  these  applications  (3^  in  number)  IT  were  made  by  local 
authorities.  14  by  companies,  and  one  by  a  Srm  of  electrical 
engineers  ;  II  related  to  the  county  of  London. 

In  one  instance  an  application  was  received  from  the  local 
authority,  and  another  application  from  a  company,  for  the  same 
uteo.  An  order  was  granted  to  the  local  authority  and  the  appli- 
cation of  the  company  was  refused. 

The  Following  statement  shows  the  manner  in  which  the  various 
applications  have  been  dealt  with : 


City  of  Waterford  Electric  Sup- 
l^y  Company,  Limited. 

Corporation. 


^Voicing  Electric  Supply  Com- 
pany, Limited. 


Title  of  Order, 

Abarystwith  Electric  Lighting 
Order. 

Afht«n-uniler-Lyne  (Corpora- 
tion) Klectric  Lighting  Order. 

Brighton  Electric  Supply  Order. 


Dublin  Electric  Lighting  Order. 
Pai-ohuni       Electiic       Lightinc 

Order. 
Govan  Electric  Lighting  Order, 
HuliFax    (('orjioratian)    Electric 

Lighting  Oi-der. 
Harwich  (Cor)>oration)   Electric 

Lighting  Order. 
Kilkenny      Electric 


Order. 
Limerick 

Order. 
Liverpool 

Order. 


Electric 
Electric 


Lighting 
Lighting 
Lighting 


Tub  Countv  of  Londom  ; 

County    of     London    (North) 
Electric  Lighting  Order, 


County    of    London    (South) 
Electric  Lighting  Order. 


How  dealt  with. 
Order  granted. 

Do. 

The  promoters  failed  to  produce 
the  conseni  of  the  local  autho- 
rity or  to  satisfy  the  Board  of 
Ttwie  that  it  should  be  dis- 
pensed with,  and  the  Board  of 
Trade  refused  to  grant  the 
order. 

Onlor  granted. 
Do. 

Do. 
Do, 

Do. 

Do. 

Do. 

Do. 


Order  granted  for :  The  United 
Parish  of  St.  James  and  St. 
John,  Clerkenwell;  the  pariah 
of  St.  Luke,  Middlesex  ;  the 
District  of  the  Hotborn  Dis- 
trict Board  of  Works, 

Two  orders  g-ranted :  One  in 
reapect  of  the  pariah  of  St. 
George  the  Martyr,  Sonth- 
wark  ;  the  other  in  mpeot  of 
the  Diatnot  of  the  Wandsworth 
Diatotob  BoMd  of  Works, 
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TVlleof  Otdor. 
f-loal  London  Eleciric  Supjil)- 


Hnataloiul  Cloolrlc  L<iKl>tiEtg 

Owor. 
Utnboib    Klvothc    l-ifEhilnjc 

Ordtr. 
tiottit  Loiulon  b'lectrio  L(kM 


8i.  hliuy,  lalinjtton,  BIcrIrk 
H<i(i|il)-  Older. 


Sboreditfh  KlMtiie  Li>cl>tinic 

Onlcr. 
BoutD  London  Kloculc  l.itcfat' 

ln(Or<l«r. 


We"t  London  Eloetrio  lAghl- 
ing  Order. 


VVhtlochapel  IXiUiol  Elmtric 
Lighting  Order. 

Maidilone    EUctrw     Lifting 

Order. 
Ntwbun      RtM4rift       l..lglilintf 

OrdM-. 
Oxfonl  RkMrto  UgkUiiK  Oidor. 
eiieflt*l<l      Kteetrio       LigbUnf 

Offlw. 
Mutton  (8urr«y)  Eleoltio  LigliC- 

ing  Oidor. 
\V«lton  .  on  -  ThaiDot     EloeUlc 

Supply  Oidor. 


Itoit  Henll  wilh. 
The  ttnaid  ot  Tmiilc  c|polin«d  to 
gnuit  (ho  ndlfpf,  A*  Ihe  itro- 
innt«>rii  (ailed  lo  mtlof)'  Ihmi 
ihut  ttii^  war*  In  a  ni^ll"" 
to  iil>^}inrm  Ihv  dn(l«»  (ind 
oblt^.'stion*  llikl  wpnid  tw  im 

GKwd  tipocilt>«ii>l>]:theor<l«ir. 
gnkntetl. 
Order  grmntod. 

no. 

The  order  <rat  |;rKnt«(I  on  ibe 
under!t&[id!nf  that  bofotn  (ho 
Introduction  of  tbeoonfinnini' 
Bill  the  jirwrnotern  nhouM 
MlUfythnlkMiidof  TmdethflC 
Ihey  unii;  til  A  innlllnn  to  itia- 
cb«rf;«l)i<'  ilullto  and  nhltga- 
tlonc  tli.tl  -onld  b*  lm]i(i«*l 
ajwn  iln-m.  They,  honwer, 
fnjttd  Co  do  HI.  itnil  tlx-  Kill 
«a<  not  InltodiK:^!. 

■nw  |iroinof«n<  failed  to  nnxlueD 
thocon'niit  o(  the  loenl  HHlho- 
rity  or  to  MlUfv  the  Kannl  of 
Trade  that  il  MioitUI  b«  dla- 
{wiimkI  wiUi.  Mid  Uis  Hoard 
of  Trade  r«da»H)  to  grant  the 
order. 

Ontor  grniitod, 

TIm  onlor  km  uranlod  on  the 
tindertjaii'li--  "'  ■  iii^dni"  llir 
iiilli^liirlii'  'iiTli'inErj^' 

Bill,  tin-  ,  I  ■  :.  -h.iiil'l 
tnli>ty  the  Hoard  ot  'tnifiv 
that  Ihoy  <r«Te  in  n  {xnililon 
to  iliacliargo  tlio  duliia  nnd 
oMigitllon*  imposed  uiion 
ihoni.  ThcT,  hoirovor.  fnllcd 
to  do  M,  nnil  ibe  [till  waa  not 
tntrodnccd. 

Ilie  Ro*n)  of  Trad*  ilecllnwl  to 
grant  the  order,  »t  the  iiro 
inolf'rK  faili'l  to  iwli^f)'  tne<ni 
thflt  Ihry  Mure  Id  d  iioiitton 
to  dlx^nrse  the  dntlea  itnd 
obUgalktn*  tbat  would  bo  Irii- 

(lOfod  iifon  them  by  the  onlfc, 

Onlc^  Kioiiloil. 

no. 
no. 

llo 
l>n. 

1)0. 


W«t«rfoRl     Rleetrk 

OTd«r  (rorporailoa) 
WUorfoTd      Rloolrle      Kopi'ly 

OidertCiWof  Watorford  Bko- 

trie  Sniifily  CowfMny.  Lul). 
Wert  Ham  « 'orponUion)   EIm- 

trie  Litfhtinn  Ontn. 
Woiilr»ir    Eleouio  Hopfily  row- 

{■any  Klectiie  Ugblisg  Order. 


Tli«  Itoard  <4  Trade  declined  to 
grMit  the  Older,  ojt  live  fro- 
nwleo  rall«l  IV  «tk>(y  Ibou 
tkat  tlwy  veiu  In  ■  poMlton 
to  tlleohargu  llie  dnllee  aitd 
«Uifratio»M  thai  would  be 
iaijioMd  upon  tlietn  by  Iho 
onler,  if  grnntod. 
Lljtbtlng    Utdei  giaatod. 


An  onln  wa*  grantvil  to  tbo 
l*UT|aimlldn  ami  l^ln  a|i|>tkia- 
tion  wa(  ivIbmiI. 

Order  gr>iit«d, 

mua. 


tlillti  No*.  I  lu  :i  were  introdMwd  into  tbe  Iluua«o(('«maioMaon 
April  I  lib  to  Oonlirm  the  oldere  rvtating  tti  (lovaa,  AhsryelwiUl. 
Aahtoa-iinder't-ync,  Halifax.  Hatoicb,  l.ltnerick,  Uaklatotie,  Kil' 
kenny.  Newbury.  Suitrni  (Kvrre)).  Woat  Ifam,  wml  Wiiking 
|Hor«ell  and  ClicrtMiyl 

Bllla  N'oa.  4  to  B  ware  iolroductd  Into  tlia  Hi>u>«  ot  Lord*  oii 
lf«r  C  to  eionflrtn  the  ortlora  rolallnit  lo  Iteblin.  Farefaam,  Uvor- 
poM.Okfotd.  HheAUld,  Waiarlord.  I'oaaty  of  Ixindon  la  portion 
of).  Soalhwarii,  Wkndrwoetb,  HMnrMoail,  lAttbolk,  Khoioditoh, 
ami  \Vlilt«-ha|wL 

Uillf  tin,-.  I  to  3  MMlted  Hoyal  Aaaenl  on  June  iU.     UilU  Xee. 

E4  W  S  ar*  *U11  balorv  ParlhuMot. 
IW  pravMonal  ordera  grMitcd  by  Um  Bavd  ol  Trvle  hue 
■mlew.  Bwl  rvfecred  to  In  Uie  UM  raiMrt,  w«*«  all  oM&rweil  by 
hrilMOMk 
LtcuaM. 
; 


Tbo  foUowlBg  applloalteiw  ler  Hewiaa  h***  betn  raMivwl  rfac* 
tlMdaMol  tlio  Urt  report,  and  <iwt  fttnmt  W«i»r  weMimtoa. 


i-ny. 

'  i 
(A 


A'aiHt  of  Comf^m^  •fiplfut)  aurl  Xtmm  o/  Uittrtrl. 

Tbo  Oliiioo!  Vallf,    !i— '.;-  F.lvht  noil  11>»*r  Hiipfli  <■ 
(A  |>nrtion  of  Ihcdi-i  (bmor  and  liiirw  \j> 

Tli*>  StirOj-bire    ^  :  il    I'Owfr  roni|«ity,    ■ 

IKHtion  oil  the  boiou;-b  ui  Mtiit'inbury. ) 

The  IbIc  of  WIbIiI  Kleolric  Ligblhiti  Ctnn|>uiy,  Umilol.  (Tba 
I'rbnn  SHiiitary  Plttiitl  of  W«t  Coweii.) 

AppetHlrd  )•  a  liii  of  iho  provjaionol  onlerH  conUnited  liy  I'arU* 
iti«nl  iiirlor  to  llio  i>rr»rni  ■'-.!.-..  inA  of  iho  lieeii*^  grMtad  by 
Oik  Hoiid  I.J  TnulfsMii'^      .  -mg  <A  Iho  Ktoetne  Ltshtta* 

Act.  IWc;,  nhowin).'  thowe  "in.,    ii  -w  iilnRi!  been  rwvoiwd  or  »•■ 
pealed.  IIicsikY  fl.  <.'«u«Arr. 

[toard  of  Trnde,  June  9id.  ISVa. 

ftoU  reat/inuiil. f 


COMPANIES'  MEETINGS, 


BRUSH  ELECTBICAL  ENGINEEBIHC  COMPAMY. 

TliU  vumfMitiii  Kitt  rrginlrr*-!  >>•  .l*iuii*>,  1K8D,  anil  U  a  I 
itrtteluiH  j^  (n\.  rlrfliic  li^l  cuiim^ihim  ■iit<(   .''■ 
•r."I<.     lit   ••••ll-fiKit  et'pilfl   <■    £7&O.O0O, 
160.000 6 (wr  »■«/,  fiy/mnirt'  «A"ii<.i  "/£2  •■■<(> -n-'  ■" 
viifiMiiry  lA'i'ni"/  £5  ntrii.     Of  lt<r  /'trn'r  7S.607  i^'f^ 

.nni  vf  Ikr   Mtir   77,978,   *of    hctH    iuHfl    '     <-"'   "f. 

n-rt'    iPiilKinii  ivii' u/  £lS&,0006i(r  mil,    '  •••" 

itebtnlnrfM.       IHrHni4»    fiaid    1000-91  f>  pr^  .  lit 

ufr-n/l  half  ■•(  Ih'  ynri.       ^uulkr  rjf  ahii njtuii'ere  ItStB. 
t^iUit  prkt  :  Or.l(»iirj(,  21-3^  :  priffrrnfr  21. 

Tlio  itiinl  (uinanl  RcMVul  meetinf;  of  the  BraiJli  ffleotilaal 
Rituinrpriiitt  Conipeny,  Liiaiud.  iraa  hold  on  Frhlay.  al  tka 
CiiiMir.ii  iiiKcc  Hotel,  tlie  Dufco  of  MarlbaraiiKh  pi«a*diag. 

Tl>c  Soerotanr  (Mr.  U.  Broadliur«t^read  Uie  notioe  ooimfilaf 
tiietnenltng  ;  tho  report  aad  aemubta  (a*  gli-on  in  oar  laH  llMMl 
wero  token  na  read. 

1'lie  CBuUtmMi  Mill  \  (tentleoien,  I  aip  rery  |>teae«l  ta  ees  ikal 
there  lite  )iiwei>(  hnte  ravh  fair  nanbeiv  to  hear,  a«d  not  only  ta 
iviul,  Iho  etntviiirtit*  tliat  will  he  mnde  by  yonr  Hoard  an  to  (he 
conditiun  of  the  4  omtiiuiy.  I  think  ii  >i  a  very  good  thtnt*  lor  a 
r()iii[iany  lliat  the  ihaietiiildc**  abouUl  tnke  B«  ioler«K  1"  M* 
meriiiiK*.  ae<l  DOC,  bocauM  tblng*  are  proe]aKauB,  fcava  It 
ci.tirnly  (o  the  reeponalbfllty  of  tlie  Koanl  to  apur  at  a  romt*! 
me«iinif  and  addrcie  only  ■  (ew  tnca»b«r«.      Tbo  laat  time  ■«  iMt 


I 


1  hnd  only  b*«ii  ohalrman  oi  thin  CximuMiy  a  lew  mtintht.  hariH> 
toJiensii  that  poet  on  Uwneainntjunar  lioid  Tburiow,  eo  that  tbfi 
id  Ibe  llnit  coaiptete  year  1  nave  had  the  boitauref  occupyuic 


(be  vhair  o(  tbhi  ('««i|Miiy ;  tborclDre,  it  dorolrtw  uiion  wr  to  fay 
■uineo lial more  caref bI  olteatioii  lo  tbeoondlllon  of  the  roaiimy 
tJian,  )ivrliapa,  one  wenid  leel  it  liil  bounden  doty  lo  do  a*  M 
ordinary  tliraeiar.  Now,  RWitleenoM,  in  drHwIng  )«ur  alletulon 
to  th*  teadinf  laaturfti  o(  our  nportand  balanc*-*iic«C  tkor«  ai«  e 
few  remark*  whleh  I  ibould  tiCo  to  naeke  to  yon  In  U»  int 
plaoo,  you  will  obeervo  that  your  profit  axl  Ion  acmunt  abowe  ■ 
fl-nie*  iiroKl  of  lUs&.'Bli.  I  will  not  go  into  n  «iroful  a«aly«ti  i< 
how  ilxtw  lit; urea  ore  deriTed.  beoMao  1  thciuld  prefer  lo  lawrolUa 
(o  my  eiidiitctor  (Mr.  Brallliwailo)~wbo  will  ifiVTonbla  IdMil 
(lie  lackleitoo  od  Ibee*  ngurr*,  and  how  (hoy  genwally  aOeat  >!■ 
balatiOT^beM— and  10  confloe  inyitoK  iMro  U  (Caoor*!  nin«ki 
with  TttftrA  to  tliea*  iMlt««e.  lu  tbo  firal  idaoe,  rauMnobar  that 
the  partlouhir  (eMurv  In  tbe  balaBceebeel  of  a  oompaay  liko a«n 
Ibal  r«q«iMe  very  earoful  attontloa  ie  thai  we  an  eaaanllBlly  a 
trading  or  nkanufa«t urine.  rMber  Iban  a  moiniereUl  oowpnoi 
A  oemwerceal  eoenpauy'e  DueinoH  aettlee  doH  n  into  a  Tierjr  weun 
form.  Tnko  tboOMoof  a  bank  ;  It  baa  alwaya  iu  etienlaw  «hatb« 
trade  1*  good  or  bad.  To  a  cerMln  oxtoiM  a  railway  la  tbo  m^ 
with  ita  paaMOgoiw,  though  tliey  ■!«  HMiiawliat  mora  nnwerM  ie 
goml  lliim  than  in  bad.  That  u>  a  ooaimarelal  oataymDy  i  bat 
thU  ia  a  niiuiBfkcturinir  oon>|iiuiy,  and  it*  biniiieaa  doMada  oa  the 
proHfienty  of  trade  and  the  deotand  for  tha  |iartJoii[ar  nrtkle  «< 
eoDinieree  which  we  manafaotam.  Tliat  briBgi  me  l«  tbo  raaaib 
tluU  the  baUnoa-ibeet  wpwcuUng  tbo  aCiire  ol  *  Uadi^  oe* 
|ianv  reiiuirea  very  caterfM  nlleBtMO  and  I  llilak  It  abould  a|ini|« 
eel  loitli  very  dearly  tbo  oxnot  eondllion  ol  albira  wttb  rifEMd  In 
aliMM  oi'ory  delail.  ThMre  waa  a  reJiuuk  inaile  by  a  abarsladte 
iMMyearwItliregaid  toi>nrbalMic»tbeet  which  1  waa  not  [irvpini 
to  anavw  «iai-(ly  at  the  llnia,  but  which  baa  reiMUned  ill  IKf 
niDd  rIik*.  It  wu  tbat  tbera  ehould  be  aonae  eort  irf  aiutlyel* 
of  tboMaloaient  in  tbo  bAlaneeahoet  of  |iro|Nrty,  [■tooiaH  aid 
cnodwlll.  Vou  will  obaerte  tbat  tbo  aatfy  lu  our  bahuic^dart 
I*  C1M,370.  I  waa  aahed  wby  UiM  tteni  waa  not  <l><  »(■-(,  «W 
1  otattem  that  al   tbe  noneat   I  waa  ool    prepar'  •  w 

answer.     Now,  however,  I  baiv  placed  It  befura  Ibn  i  .  ^ 

we  hnveilitcuMNil  the  mailer  at  aoeMi  cmiaidotaUo  1'  .  i  d» 

Hoard  ha*  ooioi)  lo  ih»  ■.■oaulualoM  tbat  ii>  anutii'  vd 

divkleowt  that  ttOBi  I  have  noaeewple  myMlliii  •anaj;  ■^4f>lM 
out  w  htr  ••  Um  eonditloii  oi  the  <Ja«n|Mny V  atfaire  gii— "  Mii« 
I  hoMBtly  bebevo  tbat  the  ttgnm  will  i«|neeMit  good  v*lMFiM 
ItdlvldealtMlf  eneittlally  iiXumo  >alua.  Il  would  not  b«?^Ai 
lo  awMioeo  tbat  that  amount 
would  bo  ei>ualty  wrong 
wUl  I  but  Iboro  11  tbb 
ttadinfc  eompanv  oH 
mau  Bkd  iMigiUe  an 
oontbigMt— ^t  ia  to 
oOMpaH,  lAd  oontlnnlmt 
UwleMefflBtbeallklitdi 
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ba  no  icoodtrill,  ihe  trade  hnvin;*  ffone,  and  tlierefore,  in  Iba  cobc  of 
this  C^ponjr,  it  ia  wiac  la  aLUunpL  to  ducrimiiiBlO  bolwccn  ihnc 
Itenw  of  proiwri)'.  )int«nt^  and  Koodwill.  Palont*.  of  courao,  are 
to  ■  \iuge  dicnt  ditliciili.  ta  vilao.  nn>i  Lhotdor«  I  iln  not  wo  thai. 
«€>  cnn  discriiiiinau  «ntlr«ly  between  ibo  valuo  of  iiiil«iil«  hiid 
Koodwill ;  but  ill  the  nMt  bftlaDC«-abeM,  tbe  Bo«rcl  bating  oon- 
•cat^d  to  m)o|>C  lliit  courM.  I  bojie  (o  teu  a  dirinon  of  chcnc  iIdoiii 
Whauier  nutv  bv  th«  uomliiiun  ol  raniiy  induetiioi  in  this 
ooBntry— And  tmtw,  1  foar,  haio  lungiiuliod  a  uood  denl.  tnicio  ii4l 
iMVtnc  been  an  pr(M|«roui>  in  many  itiroclioni  lu  wc  miicht  have 
hopen--i  think  that  roal  and  fteadj'  pm^ie**  In  bolng  luaiTo  in  ihin 
oiMtTical  induttrr.  No  doubt,  to  n  ooit^ln  mtent,  uie  iiidiixir)  i> 
on  it*  trial,  If  thar*  w«re  on«  or  two  ol*ctrioal  finnncml  ilim-lur- 
ooiUicCMd  with  lhoM>  Inrgn  central  Mtation  und«rtiiIin(,-B,  J  think  it 
woald  creaU  gr«Ht  nurvauSDOu  ;  but,  on  the  other  band.  I  nee  tia 
nooMrity  to  Iuivb  aoy  auch  fear.  Ai>  tnr  lu  1  niyvolf  am  concerned 
with  thi>  lari>o  indiBtry  in  the  <^ity,  itaSorda  lomcrimiiilDioantii- 
(nction,  and  laec  do  proapoc^  of  nny  difnutor  or  any  dilEctilty  occur- 
ring. Thonfore^iMinelbatUioetcetHoallndustfytaonKnnlii'nlntcly 
MViid  ootnmorcial  bank,  you,  a*  ■  Irailiiij;  t'oininny.  I  thinh,  hnve 
very  Kood  |iro>tpoRl«  hetora  yon.  The  ro-ull  of  tbip  yrat't  liadint; 
baa  bceii  IhMl  yati  g^re  Iho  poeicwon  of  n  ourtjtiii  aboorimd  prolit 
iIUb  yoar — a  profit  wbkb  doee  not  come  Dbtolutoly  intoihuiyFur 
and  Cttiinot  M  ei[iocl«d  e>*ory  yenr  ;  tliat  U  to  *ay,  a  Inrun  Bum 
tua  beeo  reocnvod  on  nccount  of  the  (^ty  contract,  nnd  Mt. 
Bnutbw-nilo  will  oiplain  to  you  how  wo  timto  dealt  with  the 
mnttrr.  U'e  have  tuken  that  {irollt  and  divided  It  In  a  cortaln 
WHy  which  1  think  ia  quito  lovltlinato  ;  we  have  only  )>I.V4d 
iJiU  portion  to  lJi«  dWidend  fund  wblfb  would  Ie)t!liniutety 
r«firM«nt  tlte  worhln];  profite  o(  U>e  j-ear.  Anotlier  [loilAoti  of 
thai  iirollt  ban  be«n  aeed  for  wrlCJnK  offoottnin  Iomcf,  and  Mr. 
UnutAwaita  xitl  explain  how  tluwe  looca  have  aruen,  uid  the 
twiaoo  (be  Plreotora  b*ve  used  tbi*  inoaey  for  the  puriioMi  ol  wnt- 
iag  Ibem  off.  Then,  another  portion  of  tlin  monov  hna  been  act 
to  ft  t««erire  fund,  which  appear*  Id  your  balAnc*«Iieet  m  a  oon- 
Uncecit  iVMrve.  Tberofara,  takinf  tho  genarfti  oooditlon  o(  (be 
balanoe.ah««t  a>  It  «t«nd*.  I  (liinii  it  comjiare*  very  fareurnbly 
with  bat  year's  baloticO'Dheet,  nnd  frcnn  many  [loinla  of  rluw  if 
■nach  (tfODMr.  On  tho  other  band.  1  nm  iKiund  to  |ninL  out  (hat 
w«  caonot  dways  exjiect  to  be  in  ihi;  samo  (loaition  unloM  the 
tHid»  pragrwawJ,  Thcrearv  many  eompotitora  in  thU  liolil,  and, 
tliecv  la  no  (jueetion  about  it,  wo  cannot  mon'ipoluo  nil  tho  ordMs, 
anil,  io  lnct%  we  am  oUl|tod,  la  order  to  bo  In  a  praporoa*  rou' 
dition,  to  liare  a  rarj  lar|[o  turno*or  In  tbe  courae  of  the  yeBr,  ao 
«a  to  bo  able  to  pmwnt  you  witli  what  I  call  *  laroumble  balanc*- 
•hoei.  All  tlieae  thin^  must  be  remeoiberod,  and  It  deponda  voiy 
miK-h  on  tbe  esertiona  of  your  oHioeni  and  your  Board  to  keep  ua  in 
tbe  VMi  ot  tbui  iodualry.  I  may  nay  I  recosnuie  that  a  Kioat  deal 
ol  yrtnic  is  thrown  upon  tho  ufficiiUaof  tho  Company  in  thin  rtia)ieci, 
and  in  i-iewiii([  tho  oourto  of  the  work  during  the  year,  I  obforvc  a 
large  alnount  of  labour  ho*  boon  boatowod  by  tliom  in  tryinit  to 
pofMlarloe  thsBruohlndviitry  nllb  town  ccmncu*  and  local  autlioH- 
ciae  likely  to  g-o  in  for  tbia  work,  and  I  bopo  that  Miao  of  tliln 
MIMlarlalflff  work  will  bo  able  to  be  done  by  uiembem  of  the 
Beitpd.  Inlaot,  tbe  IKrectora  of  thia  COmjiany  inuat  look  auon 
thennelvat  to  a  lar^  extont  aa  ptincipolii  in  a  butinata  ratlier  than 
aleeping  lurtncrs.  whoee  funoiion  lit  muroly  to  audit  accuuni«.  It 
u  a  bumnea*  whbch  must  bo  pnahcd,  and.  under  Ihow  oirc^um- 
■tanco.  I  think  you  have  a  tiood  invoatinont  for  your  mouoy  and  a 
flixri  iiroKpcct  bolom  you  in  t^la  industry.  I  will  not  t[o  I'ory  criti- 
cally Into  tliu  balance-eheel,  aa  I  li^vo  »*ko(l  Mr.  Btalthwaito  to 
arddr«M  you  on  Uut  aubjeol,  beyond  mytni;  a  (uw  word*  <ui  n 
MTtain  point.  The  poliay  oi  the  Comjnny  io  i.o  ooiicentralo  all  iUt 
werls  at  Loui;htMiroii|;h.  The  t'alcon  iVorlu,  which  we  aniutred  in 
tho  anulipimBtion  btout^ht  about  in  I8M9,  are  beinit  added 
lo,  ud  we  hope  in  tbe  eourao  of  (ho  year  to  abandon  the  worlu 
in  Belvedere. road  completely,  ami  cnrrv  everything  donn  to 
I^Mgbbareuf(b,  Your  Board  hnvn  liiit^d  LougbboFauifh  on 
Mveral  oooarton*  Ible  yvar.  1  un-  unly  ablo  myiielf  to  vlait  it 
once,  tbe  other  (Uy  ;  but  I  can  Kjimk  iiio»t  favourably  of  tlio 
(AMiufocMrv  you  ponOHi  down  therp.  Tho  on^nce  and  dynamos 
wliicb  are  wing  made  for  the  L'ity  of  London  are  of  a  mo«t  a]!- 
proved  eharootor,  and  aeem  to  tiromin  to  (urn  out  everything 
th*t  eovM  bo  dealrod.  The  winding  ahop.  whicli  is  ni  prwent  in 
LoBiton,  will  bo  tranaforroil  to  Lough  borough,  and  oome  Kmull 
delay  in  the  execution  of  ordnm  will,  no  donbt,  lAke  place  owintc 
to  that  t#anider««co ;  but,  1  truNt,  iiutlunK  to  *«(iou»ly  impede  tho 
aa|M0ity  of  yonr  Company  for  oarryin);  out  the  contrecta  wiilch  it 
has  in  hand.  Tbe  prosgiect  with  n^ard  (o  order*  ie  |;ood  ;  iwveral 
onlen  ot  imporCanoe  are  at  present  in  hnod,  and  the  prLin[K>ct 
of  (bo  eominfl  in  of  fuitlior  orderF.  aa  1  tuy,  ceem«  to  bo 
f«TOunible.  vou  will  obicr've  that  your  debenture  iwuc  biw 
hmn  oompletod  In  the  courao  of  the  vciir.  and  that  you  arc  iicoc- 
ttoaUy  borrawloir  aow  a  Inr^^r  *uui  ol  money  for  tho  aaroo  amouiiL 
at  latetoM.  I  oln«rvo,  >U«o,  in  thi*  liaUiice-i>liect  a  thing  I  am 
bonwl  tOOell  your  ntlontion  10,  niul  that  i*  that  auiounta  Iiave  frniii 
tiaiM  to  time' been  oHdeJ  to  the  pro|i«tty.  pnlenta,  and  goodwill 
Booonni.  Now,  that  !■  anotbur  n»Buo  for  |H>intin)'  oat  the  ailvis- 
abilitf  of  dirtding  tlieee  itoina.  Tbe  bolanoe-aheet  ooousionuUy 
Imooibm  a  iBoro  atttteuieal  of  oooount,  all  of  which  banga  upon 
tbk  Itoia,  and  Bwlem  that  U  cafmble  of  oomplete  aiulyiia  it  in  vorr 
diffioult  to  arrive  at  tbe  poaltlon  of  nflalro.  Such  an  Itom  i*  unnd. 
in  fact,  at  a  iwrt  ol  whkIo  iiaiwr  bimhet.  Into  which  eior^thliiK  Ih 
put  Tbe  profit  on  the  debentniv  »look  baa  been  added  to  the 
properly,  iietcniii.  and  goodwill,  and.  no  doubt,  It  Is  Isf^itlitiately 
Koodwill ;  but,  ai  theume  lime,  it  in  well  (Jiatabareholdor*  vhoiild 
undoralaiid  how  that  ii  nrrivoil  iil,  aud  1  think  1  am  buunil  lo  |K>int 
It  out.  \Vilti  regard  to  the  work  done  for  tbe  City  of  London 
Elwtrio  LIgbti&ic  Coni|i»ny,  It,  I  liolicvo.  hiu  met  with  tlio 
apptontl  oT  tllat  company  In  every  nwpoct,  and  I  anticipato  that 


we  nhall  hai-o  no  difficulty  in  carrying  out  tho  oanlta<^  we  havo 
thnie,  and  1  hoiio  tLeio  will  bo  no  loea  of  any  aort.  You  will 
undervland  that  In  ibl«  Industry  one  ot  tbo  itroat  difTicultlM  la  nob 
to  nuUco  a  loa«  on  a  uontrool,  liocnuae  we  or*  often  obliged  to 
undertake  work  in  ■  bicb  tliere  wa»  no  previou*  experienoe,  And  in 
which  w-e  have  to  oompelo  with  other  firma  ready  to  tro  in  for  the 
■amo  thing,  and  we  aoinotimoa  are  bound  to  have  loaaes  where  vo 
are  obliged  to  go  outiido  our  onlmury  ciporicnoe.  I  am  glad  to 
■ay,  however,  that  that  i»  not  of  frojuont  occarronce ;  bat  Mr. 
Bmithwnlta  will  c>i|ilHLn  one  inatanoe  in  which  we  bavn  mot  with 
tliia  dlAirulty,  and  have  written  off  tbe  low,  We  oibibltod,  a* 
you  will  H1I  in  the  report,  at  tlie  rooent  Cryntol  Palace  ElectHOal 
Exhibition,  nnd  that  exhibit  attraoteil  very  uonuderable  attontion 
from  ibc  imblic,  and  haa  done.  I  belioi'e,  cooiridenible  (food  In 
bringing  llie  )>onition  of  tho  Coiuiuioy  into  public  notice,  1  would 
like  to  add  a  few  worda  with  logard  to  the  i|uoitioa  of  our  foreign 
bualncw.  Tbe  Auatrala«i!an  bnaincM  |>mmi>o>,  1  believe,  to  eive 
na  b  profit  on  our  futuro  ordera~n  tangible  profit — nod  I  t£ui1t 
that  oiwiiieM  may  inoKrem.  There  la  no  doubt  that  our  colonies 
ought  to  be  gooa  ouatomera  of  thU  Company.  Whether  they  will 
bu  ao  f.  {lemonally.  have  oot  nuffioieot  knowleil^  to  be  able  to 
fumi  on  opinion,  nor  liave  I  any  knowledge  uf  AuBtralMUUi 
matlvro.  With  ^e^nrd  to  our  Vienna  busina«,  I  think  t  may 
Bay  that  tho  busincaa  at  Tcmoavnr  ban  been  acquired  by  tlio 
town  for  a  tlxo<l  (uni.  I  believe  that  negotiation  ia  prnc- 
ticnlly  rarvcludod,  and  that  we  may  look  upon  that  a* 
an  auMit  which  h««  b«eu  turned  irtio  money.  Mr.  IJoicko,  your 
former  manofpog  director,  and  whom,  I  «in  glad  to  Ibink,  u'e  still 
have  with  u*  aa  a  director,  ban  t«ken  a  groat  deal  ot  (rouble  In 
the  Biutter.  and  we  owe  him  a  rery  great  debt  of  gratitude, 
becHuae  I  do  not  think  that  anytliing  oould  really  represent  a  fair 
rocompcoae  to  him  for  tho  cnormona  amount  of  troublo  token  by 
him  in  connection  with  your  Auatrian  bueinosa.  Ho  boa  been 
inalromentol  In  cancel udinf;  Iho  matter,  and  I  iliiiik  you  owe  him  a 
groat  debt  of  gratltudo  for  LmdcrlAklng  il.  With  rognrd  to  the 
ro»it  of  the  Vlwina  Induxtry,  we  liopo  that  the  day  wlircomo  when 
we  aball  be  able  to  hanil  over  tliat  bualnoni  to  what  1  would  oall  a 
iiatite  orjianiution.  and  that  we  abeJl  be  able  to  r4<{Ain  a  Mlkl 
intcreet  in  tbe  same.  Tliere  are  no  many  dilHcultiea  and 
anitetlw  in  ciutying  on  an  industry  of  that  aort  in  a  foreign 
oountry,  and  wo  abonld  like  to  (oo  our  work,  if  poesiblo,  lill 
concootrated  at  lioma  1  do  not  tlnnk  I  neod  keep  you  any 
longor,  for  I  (hink  I  hav«  told  you  tuUy  tlio  poaition  in  which  we 
atAod.  Wo  haia  ovary  roaaon  to  bo  intiafled  silb  tho  ytttf'» 
working.  Tlio  balan<:e.«heet  apoaka  tor  itiielf,  and  with  rit(raril  to 
tbe  Item  ol  valuation  of  tbe  pro|ioniee  and  thg  goodwill  at  tbe 
Cuiii[>Mny,  that  ia  an  itum  which.  ulUiough  It  ba«  Jeaoended  to  ue 
from  tlio  BmalKaiuation.  1  tliink  thoroughly  ra])NMntsthe tangible 
niwctA  of  the  Company.  I  hmo,  tlierefore,  everv  confidence  in 
vayini;  that  I  bellcfe  )i>u  may  bu  fully  mtiafied  witli  tbe  last  yoar** 
working,  and  that  Iho  dividend  which  you  ate  now  to  receive  la 
one  which  haa  bcon  honotily  and  fairly  oatnod.  It  ia  now  my  dutr 
to  movn  thi>  adoption  of  1^0  report,  and  Mr.  Broithwalla  will 
a«ooo<l  the  motion. 

ICr.  J.  8,  Bralthwalt*  iMMOtided  the  motion,  and  ontored  In 
doUil  on  l)ie  obiuf  livan  in  tbe  nccount'i.  To  )my  6  per  oenL  on 
Lbe  ordinary  aharea  m|airud  £7.000.  and.  bearing  tbut  aum  in 
mind  in  relation  to  the  amountx  that  bad  beoD  written  olTout  of 
profit*,  they  would  ace  tbe  amount  of  prudence  the  Uireotori  had 
oiorciaoiL  The  groHa  profit  ol  £."i!i,'f!>'  had  only  boon  arrived  at 
after  making  ample  provlaloa  lor  anything  (hat  aoemod  i>b  all 
likely  to  turn  out  unwtlelaolorily  in  futuro  year*.  Tboy  had 
leoeived  tbia  year  the  initial  paymont  for  tbe  laigeoMitTBCt  they 
had  in  connection  with  (he  City  uf  Londou  lighting,  and  it  there- 
fore neomed  prudent  to  clear  away  anything  in  their  aocounte 
wbicb  wod  in  the  alightoat  dc^'ree  unnound.  They  had  written 
off  C4.63II  ■!<  provuion  against  looaea  on  aome  contract* 
cn.rriod  out  in  foreign  countnee.  and  hud  alao  written  ofT 
tbe  entire  coat  of  tho  oam|iound  winding  action —vli.,  ^'J.Mil. 
mndft  a  pro  via  Ion  of  £4.WU  tor  any  pCMible  lurtbor  lind 
dnbta,  altliougb  at  {ir«Miit  none  were  In  eight,  and  wrltleo 
£1,000  oil  tho  provialonal  order  aooount  and  anotlier  £l,0(X)  In 
conneetjon  with  the  ojieTiing  ut  tlieir  new  ^how.rooma  In  Regent- 
street.  It  would  Ibua  be  vcon  that  bad  t.lia  Directota  b««n  ao  ills- 
pOBoil  they  could  have  paid  a  higher  dividend.  They  wvre  d«ter- 
mined,  however,  not  toincrtuao  tho  dividend  from  0  per  oent.  until 
they  anwtliav  could  raloin  it  nt  tboincioaaed  fiifuro,  nnd  hotlMUght 
tho  tbaroholilor*  would  agr«o  with  tho  Board'*  policy  in  thua 
pladiiii  the  ('oiiiF>any  on  h.  thoroughly  eouod  baala.  There  waau 
jar|je  ini:r^i>w  in  tho  item  "  el«ITl)onus" ;  but  tlio  thareliolderc 
hiid  ulruudy  Miiotioned  tli«  Board'*  preoeedinge  in  tlint  reepeot. 
The  buBinow  wa«  conduoted  on  tho  ayilom  oommoiily  called  profit- 
nbaring.  At  the  present  moment  H  of  their  ofGcera  and  emplc^M 
were  on  tho  bonua  atalT,  comprlabag  oil  thoae  who  had  been  with 
tliom  two  year*  and  u-oro  |ntd  a  monthly  aalary.  It  was  intended 
to  oxtond  tbs  ayalom  la  thaa«  who  were  paid  weekly  wageo.  He 
thought  tho*y«tem  they  bod  adop(<d  would  Identify  the  intOMela 
of  the  men  with  tboae  of  their  omployete,  and  waa  tne  beat  way  of 
meeting  tbe  labour  que»tion.  With  regard  to  the  oontroct  for  the 
lighting  of  the  (.'ily,  work  to  tlie  amount  of  £SOflOO  lutd  alretuly 
been  oiocuted.  lo  that  (hey  bad  £340,000  in  that  contract  with 
wbicb  to  begin  the  new  year.  There  wo*  no  reason  lo  doubt  that 
tho  preeont  year  would  yield  a  biifgot  protit  tJian  the  lout  la 
oonoliialon,  he  congratulated  the  woreboldcra  on  having  at  hut 
entered  on  a  career  of  commercial  pro*|iority,  which  ao  many  of 
tbem  had  looked  forward  to  through  aome  yeant  of  dlllioiilty  nnd 
cloud. 

Mr.  C.  R.  Fry  ruiced  llie  ([Uwitiuii  of  tbe  butue  of  nliiirex  which 
hod  token  place  during  tbe  yuar,  nnd  oompUinod  of  their  not 
having  been  oScrod  to  tfau  abarohulder*. 
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Mr  BrKllkwalw  mi't  tli«  almrwi  li*d  pNviou-  <i!«r«d  to 

the  rhHrvlioliliin'.  luxl  'IK-Iiiivl  hy  tlMm.  «nd   ' :       .  in  di»- 

L^MinB  of  K  Kiuill  blodi  U>  BiaJio  u p  an  ei*eTi  niitLi..  <  '  I't^rl  iin 
kfler  0]r  nrUin  );aatleiiwn  on  th«  Stock  Gia)intii.-<  .  i<  i.  in^- ont)- ■ 
|iKmRii«Jon  of  l>.  B  ■liare  U  tfaoae  who  took  Uiu  rir>k  of  Inking 
hnnw  which  wero  DOl  (|aQt«d  In  Uia  offlcMl  li>l. 
Tlie  laotton  wu  xlniitcd,  nndaroAoIullon  noalltmiii^t  tho  liitorlm 
ldlvjd«n<l  of  6  par  MnU  on  lh«  imlor^nc  nml  nnlliiAfy  xhikctw  fur 
lali«  half-year  oiidod  I>aoenib«r3l,  ISi>l,*"<l  <l*clNrin^  iliviflvntdti 
f  M  tJiQ  aaino  ni«  oil  bgtii  aluirw  tor  lb«  halfyaaf  eiiiled  JanoSo, 
vaa  also  aicieeii  lo^ 
The  retiring  Dii«eton  and  auditon  were  r«-olot?l«d,  and  the 
ilnfc*  IhOD  oln««d  with  a  vote  of  th»nkii  to  the  Chairniaii  and 
ilreatora- 


COMPANIES'  REPORTS. 


PRETORIA  UQHTINQ  COMPANY,  LIMITED. 

Iiiieclora'  reuoic  to  Ihe  aharebolden  ot  the  Tretoria  Lighting 
Company.  Liinltod. 

Your   IHracton  ha(%  much  pleniitim    In  ■uhmlltlnjc    for    your 

r  kpprovnl  Ihia  tlielr  third  roiion  on  ttio  alfAirK  of  th«  ('«in|iiin]r, 

btORtttber  with  tha  balnnM-«)ieet  and   firofit   nnd    lots  HateniMit 

■naide  up  (o  tho  30(h  June  laat.  and  the  auditon'  rejiort  on  Mine. 

HvMio-j  nurf  Mathinny  Ocmrnu^.— Thu  conlnu^  for  llio  itation 

building!  wu  placed    in   the  bands    of    Mean.    Murdocb    •»<■ 

Baldano.  who   hat-o  cie«nt«d   their   work   in  n   miHii  crodftablo 

(.Biknoar  and  to  tlio  entire  natJKlaiitloii  of   Lbo  Douil.      Mnann. 

Crompton  and  Co  ,  Ltiui[«d,  liMulad  over  tb«  oUcuical  innRhiiivry 

and  iiUnl  on  the  l«t  Jane  laat.    Your  Direelon  enlUd  in   Mr.  J. 

Uubei't  l>aviea,  the  wall-known  electrical  «n|^in«ar  of  JohnrintM- 

I  fcerHi  U>  inapeol  the  whole  of  the  worka.     Mr.  Dnvien  l>na  Mnt  tn 

}a  IKelUninary  report,  am)  will  aend  in  a  final  one  after  tlic  lit 

I  Bept«nil*er,  when  the  three  luonthi'  trial  of  the  mot^hincry  by  the 

I  contractora  is  concluded ■  Von  will  rcinombcrllhat  McaBr*.t'rQiu|ilon 

ftnd  Cty,   Limited,  bound  llieniaotvot  under  a  penalrt  olnnio   U> 

Conipioto  theilf  work*  by  Uio  Slat  March   loat,     Ai  thit'  wm  not 

Wirrted  out,  tlila  laatter  waa  aha  relorred   to  Mr.  J.  H.  Ihiflex, 

who  advkad  your  Board  that  Kood  and  T»tid  reitMiort  had  been 

ftdvatteed  Inr   Ueaare.  CnMnjiton  and  Co.,  Limited,  for  Ihe  non- 

tulfilmenl  of  tiioir  undertAkiiii;. 

SidtnMita  Hfitm.^On  the  arrival  hereof  Mr.  J.i'ii>liD)-<Moi«i. 
Cmnptan  mm  Co.  "a  repreaealative)  it  wu  di>Mi-crod  thM  the 
Brtuhwl  ayatetn  of  dlatnbutlnff  the  iiialn*  <ta*  unnatitlaotory  and 
nnwerfcabU.  A  kew  plan  haa  t«  be  deviaed  (imolvlnir  an  addt- 
llooal  expenditure  of  aomething  under  £3,000).  which  your  Board 
«BficUo»ed,  and  wUoh  la  now  iiwrly  oompleted,  wbereby  the  die- 
tiibudon  of  eleolrinal  current  ia  made  availiilile  to  every  houwi 
within  the  boundariee  of  the  city. 

iitcdniial  ifiuAiiHry.— The  phuit  conniats  of  Hie  Mile  of  boiloni, 
OBBiMMv^'id  dynnoion,  tOKother  with  ]V2  Uni|»  for  atroet  li|thUnf(, 
witli  all  poUa,  inaulaLora,  etc.  :  about  K  fine  of  cop|*ir  oon- 
duolon,  ili«jtbitl«d  on  the  underground  and  ovurhea<l  »)'»t«in«, 
a»d  with  all  aeoeaMi)'  iiuuumonta  raijuuod  for  a  L-entral  station. 
Voiu- Dtreotora  think  that  the  Compasj  can  oongratulate  thoni- 
aelna  on  poMeaaiog  one  of  the  moet  tboronKbly  etiuipjicd  and 
aCoient  at«liona  in  eiialeniw  ai  the  proMQt  tine.  It  cno  tic 
■neataoMd  tJiot  the  {lUot  ii  capable  of  *uj>jilyint;  curTvnt  to  about 
COM  laonpe  oJ  H-c.p.  eaiH>city,  in  addition  to  the  energy  required 
1^  the  (lovemmont  for  the  j>ublic  litihtlQg  contract. 

.V<ip/>fy  n/Cnmnf.— The  t'oiQ|>aiiy  ooinnieimd . on  tli*  lUth  June 
loat.  Uie  euu^yot  Iirht  to  49  of  the  public  likni|>n.  llie  8ls»lo- 
dmiikerij  (8mI«  printimt  Jofliev),  and  to  a  few  jiriralo  roMunMra. 
The  whole  of  the  public  •ervicemuld  notbeal&rlWaimultaneoiiiiI)', 
aaacerlain  number  of  Ihelamtw  anon  the  oitonaion  ayauan  whtch 
will  not  be  Bniahed  until  the  lit  Septeoiber  Up  to  date  72 
prl*M«  inatollAtlona  hare  been  or  are  being  oonnecled  to  the 
l!aiK(any'»  maina.  A  full  alatoment  of  alf  inflalUllona.  with 
ravqniM  aoornlair  (rvm  aanoi  nade  up  to  the  date  of  the  Keneral 
meeting,  will  be  Uid  b«tfore  yea  for  Inaiiection, 

ffvywMr.  —Voar  DirecMn  Iiavo  wcared  tbe  aervicea  ol  Mt.  Jott* 
t'utjuiy  u  resident  eaitJaoor,  Ihe  appoiutnient  to  dale  from 
SoiHeniber  lit  nest. 

Vun^mcHf.— Y'our  Uiroctoni  have  alao  appobted  Ur.  lllriMthel 
Cohan  io  tbo  daal  ponltloti  «l  siaiiaffer  ami  aeiiret*ry- 

H^iring  Arederi.— ileaaiv-  V.  Iuimu  «nd  J.  B.  Taylor  retire  in 
«nUr  ol  rataltai,  but  are  alkilhle  and  alter  tlieeaeelvea  for 
r*«lMthm. 

.iladiilon.— You  will  be  oaked  to  apfioliii  a  new  auditor  or 
avdlter*  lit  the  pUoa  of  MeBrv.  C«weci  bikI  Wilkinieii,  wba  have 
left  Ihe  HiMto,  and  M  ceallm  the  appolaUuent  ol  Mr.  A.  $<«lt 
Ranklu,  wbo  waa  oboaan  by  your  Board  to  oonduct  tbo  audit  u! 
tfae  aooounte  now  beifare  yea.  and  to  Hi  the  tcoioDerailoii  for  eawe. 
AatoNM-aAaal.— Tliettatenaentaa*  laid  before  yo«  need  batdly 
■ByOMnmnit.  rioni  the  prollt  and  loe«  MOOunt  voii  will  lewn 
the  reieiiHe  and  eipeodilure  Irain  electrioal  eeppiy  lor  tbu  'X 
ilaya'  work  during  the  inanth  of  Juue  [and  one  ot  two  apedal 
Mrvweah  but  ai  few  private  InntalUilooa  had  then  been  eOecled, 
and  a>  Ilia  Oovemsneot  waa  only  cbarK«d  half  of  tbe  oonlracl 
price,  Ihe  dotalb  are  no  ifokle  to  i4ie  |«ofMrtlan  ol  revenue  to 
eipendltune.  Vou  will  alao  notice  Hurt  tbe aaiMMl  ol  <3.M8.  7*. 
baa  been  cankd  to  |ireliiDlnary  eipenae*  aooount. 

Vrr/imiMuy  JC^naM.— Yu«(  Ihtectore  baie  iteoidod  that  IIm 
•mounl  ol  £4,548.  Se.  Sd.  Mpendeil  ilarlnif  the  pMt  three  y««r» 
lloolodinic  an  aiMont  of  £l,i41-  fta.  Jd.  tMen  ovei  fivai  the  old 
Z.A.E.M,)  UQ  Um  vwrteua  Itena  aflleotiii((  tiw  (onnntion  at  the 


otpfl^  o/tht  (7ojM/«jiy,  -Your  BOMd  arw  happy  to  be  able  tn 
tho*.  tlio  proapooU  of  the  Company  are  favoutuble  In  the 


Company,  and  other  ainaiinte  not  directly  obacgmbla  ta  llw  ae»- 
flructlon  wxKiuiit  fhall  be  written  oIT  over  a  conree  of  MV«a  fenre, 
an<i  the  amount  that  will  conaa(|u«a(]y  be  ohnrKod  annually  to 
prolil  and  low  account  will  be  £IM9.  Of-  lOd. 
Pnap  '  " 

•ttttO  , —  r —    — - r --.  — -  -- 

cilrnmn.  Tho  popolurlty  of  the  new  lij^t  la  evMcftcwl  bjf  the 
lUIIy  nppllcaunna  for  current  from  tlie  public,  and  joor  Ileetd 
will  niake  every  endeavour  to  maintain  that  popularity  by  umMIrk 
the  eoneumera  in  every  |>eMlble  wsTi  leellni;  that  the  Intararta  «l 
the  aliaroholden  and  tlie  piiMio  are  loaafiarabla,  and  ara  even  now 
conudering  a  acbeme  wlierebv  the  adranta(;ea  of  tbe  decArle  U^l 
will  be  breajtbt  home  more  otoarty  t«  every  botiaeboUor.  U  ntiMl 
be.alated  that  the  operationa  of  the  Cocapaay  hare  been  inaugn 
rated  Id  a  nioat  au'piclous 
ill    the  eleelriual   wntld 


niAnner.  It  k*  nlmoet  without  teeori 
that  an  Inntallalion  of  the  macnllvde 
podoaiaed  by  this  Company  *hould  hnve  i^nrtod  and  worhodao 
Hmoiithly,  auweaifolly.  anri  williout.  a  ritniik  hilch,  aa  ha«  been 
done  in  thoae  works  si nco  tlw  luih  of  JudoTbM. 


I 


NEW  COUPANIES  REGISTEBED. 


Kaw  BUotre  HetaUwKteal  KysAlaMe.  Uaauad. 

hv  II.  r.   Bull.  St.  St.  GforgoE-road,  K.W.,   with 

i:'|il.'lO(i  in  £1  ahona.     Object :  to  aoc|uire  certain  utgnt* 

to  tho  production  of  motala  by  oleclrolyaie,  and  IM  raoovory  and 

liufiiicatlon  of  (hn  by-iiroducU  ariainK  therefracn  and  appuatva 

Iherofor,     Regbtlonxl  witbeut  apecial  artldoa  of  anKwiatfaa. 


L  ixfiUal  el  ■ 

DtaralaUait   ^ 


BUSINESS  NOTES. 
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Bnmlay.  —The  Burnley  t«nden  muat  ba  eetit  In  by  tho  19lh  InaL 

Wlndaor.— The  tondora  for  public  lighting  at  Windaor  moM  he      _ 
Kent  in  by  to-inorrow  (Satordayl.  ■ 

DuBdea.— The  1>undeo  fiai>  Commiaaion   lequire  a  tnttelUav    * 
crane  fur  the  «tovtiic  liif'it  kUitton. 

Oroat  Hertbera  Telocra^Ii  CaMpany.— Tha  noolptn  far  tha 
month  of  September  wer*  CH.WO: 

Ardraaaan.  -The  contract  for  lighting  Ihe  harbonr  waa  oarrted 
out  hy  Meunt.  Mavor  and  Ceulaon. 

Batten  Trauwaya. —The  Bolton  Corporelion  are  profMtiid  to 
reoelve  teudor«  (or  tho  loaae  of  their  tramway*. 

TelOKraph  relae.—The  Controller  of  Store*  at  tha  UmmibI 
t'oft  Oflioc  leiiuirtM  teitdor*  for  teJogntgih  polee  by  the  Slat  bwl. 

Teranta.— The  electric  li){btin(>  oonlrwot  at  Toronto  eipireB 
next  y<ar,  and  nowtoikdcn  will  be  invited  tobeaoni  in  tlija  inonlb- 

Weat  India  anu  Panama  TelecraDh  CempaBy.— The  renelpta 
for  tlin  tiiilf-iiiunih  eiwt«l  A<i|<i«iul>«  :iii  worn  £^,4TI>,  agaUM 
tl.Wi. 

Wlaaberaa.~-Tendor>  are  ro>|u>red  for  lighting  tbe  public  atreat* 
ol.WinilioiM)  tor  throe  yeara  ;  to  be  aent  to  Mr.  Dlbu*n.  deth.  by 
lUth  fiwt 

BaaMra  Talefrapfe  OeaviaBy.— Tha  recalpta  tor  tbe  noatb 
of  September  were  £&&,7I0.  a*  a;;aiiiat  CHUU  lor  the  oorraapaed 
fog  period. 

Orafteo  Oallerlee.     Mewro.  I'^ke  and  Harri*  have  aecorod  iha 
(unlmrt  (or  tlve  whulo  of  the   niriiig  and  tittinga  lor  the  abatV     ^ 
gaUoriw,  In  nhkili  lliure'arv  :!:ni  ImcIiUl  fl 

WeeteraandBrMUlAnTeUsra^hOeaipany.— Tbervoeiplatar  ™ 
the    paat    week,  after  doduGltiig    IT    jier    cent.    payaMo   to   the 
London  FlaUno-Bnudlian  Coininny,  aero  £3^1.1. 

IhihUn.— Tbe  Dublin  Carpotatioii  ore  oipaoling  to  Make  a  i 
largo  rev  oiMie  from  thctrelacUic  ll|[ht  alMlon.    Tbe  laqjw  ba 
ploMH  and  botela  are  bitciDiiiiiK  to  take  it  aitenelrely. 

Anatrtaa  Talephenee,  — Tlie  Teleubone  Company  of  AaatHa 
ba<  declared  tbe  ueual  hnlf-yuarly  'lindond  to  the  Kith  lUt.  iM  tha 
jwejeroiica  ahorta  at  the  rate  of  6  per  cent,  per  annual. 

Raniera.  —  The  DLroctore  of  tlik  C<am|iauy  have  deolareJ  aa 
interim  duldond  at  the  rate  ol  i  |ior  cent  ii«r  annum,  lau  (reet 
for  the  ball-year  ended  June  SO,  pnyatito  on  the  lAh  Inet. 

Telaphena  OeMpaaj  at  Anatrta.  — TUb  Comjiauy  hae  deeWW 
tbo  naoal  halfyeailv  dividend  to  the  MHh  ult~  on  tlw  prefewei 
■harra  at  ibo  fata  of  S  per  eank  per  annum,  iwyable  Ilea*  Inonwe 
IM)  forthwith. 

Dal«aUr>--TI>edeiaibo(th«UabUngol  ihia  town  abowanay 
favontaUe  aepeet.  Some  Hi  or  M  bmpa,  in  all,  aiU  be  areeted  M  a 
ooet  leaa  than  that  charged  by  ihe  gaa  oiimpany  lor  tha  aama 
number  of  llgbla. 

Balfaai,  — (.'arreaiioiKlanta  In  tha  Belfaai  |M|ian  are  piaMJag  ler 
the  introductlen  ol  tbe  alaelrin  light  In  that  towa,  ami  tlia  ei^Mea 
Uon  b  iMule  that  tha  tt»an|4e  ul  Ha.  {"aitoraa  ebould  ba  tahaa  m  * 
model  for  imitatioa. 

MtMlaabrengh. -At  a  meeting  ol  the  Bbetrlo  Hgtnlii|i  r>Mii 
ultteeol  tha  Middleebrougli  Cuuiidl  on  Tniadaj.  Mia  eiili  hum 

mlttaeli  raeommewdataon  iJtat  the  (^oaBoil  apply  lor  a  [ lahiiMl 

order  nest  jraar  waa  egraed  lok 
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Ch»ib>w  Mul  RoelMMflr. — An  ord«r  torch* tnpnly  of  klWmU*- 
Ourrant  K«n«r*Ll»K  |iUnt  anil  lriin*iform«r»  tor  (lii«  •UMlon  hfti 
bwn  pk^  with  tbH  Brath  Eleolrlcal  EnsinoeriDg  Conipknjr. 

▼Morto  BnbMikBMit  —Although  the  otoetric  light  will  ovan- 
tiMlly  be  iatUUedonlhesmhankinent  forlheronntf  rouDcil.  >onic 
time  mnot  «litpM  b«fora  thU  e»n  bo  tlono.  iind  h  mJdlilonAl  tight 
la  raqulrtd  another  KM  lunp  hM  been  •dUed. 

nr*  AtMnaaL— Tho  CtMgow  Polico  Commuvloinen  ba««  mvttftd 
iMidMa  tor  Maewiaa  <>'■<'  OBinuininff  tli«  ■(root  firosloraii  and 
tdotcrapb  linet.  P>rtleakniaf  Mr.  \V.  Paurion,  nlilnt  officar  oi 
Firo  Brliinde,  CtBtral  Flro  SuUon.  OUegow. 

OkuiK*  of  PttttaaraUp.— MOMTH.  Siriabiirm  *nH  Co.  Inform 
u»  tbsl  l^nl  RuMrll  Has  Mtuiid  to  be  connected  with  t'leon,  niitl 
that  Mr.  Bertnun  R.  Beolu  hiu  joined  tha  Rtra,  which  will  cotitinue 
to  ctirry  on  tb«  buninem  under  the  Mme  nrnne. 

HorwiAk.  — ThoNorwioh  ElectriMtj-  ComtMny  u  budly  emuloyed 
in  pultiog  np  tllo  building*  for  the  central  Mutlon.  and  in  utjiiig 
lh»  mkln*  tlirauf()>  the  oLrvet*-  Every  car«  eeomK  to  be  l«lien  In 
carrying  out  bho  work,  wbioh  ehottld  thar«Joro  rvmiU  in  oooiplote 
«noMM. 

Ottr  «Bd  BoUk  Uamion  SaUway  OaaipNijr.  —The  f«ooiiit«  for 
t^o  week  endlag  October  2  uoip  £1M.  nfpdtttt  £itS  tor  the 
^^Mpwlod  krt  yoM-,  or  an  ihimcam)  of  £Xt,  The  toUl  rMOlnU 
for  IS92  ahow  an  inoreof*  od  jCWS  ovor  thoe*  (or  tb«  corresponillni; 
pariod  ot  1S91. 

OlaylNuT- — At  the  County  Council  mueling  on  TunKtny.  the 
Aayluina  Cotncnittae  reported  Ihnt  thoy  had  iK«ojit«d  th«  Mndcr 
of  M«a>r<.  LiBtiiiier  Clark.  MaichoMl,  and  Co  for  the  electric 
UKbttDjt  oF  Clnybary  Aiylnm,  tor  £I&,I30.  Thcliitot  t«Ddcr*  wai 
irivea  on  July  SI. 

WaoliMeb.— Tbe  Hlebweyi  Commlliao  of  the  [/tmlon  County 
Council  r«|iorl  that  Ibe  apiilicatiun  tor  extt'nnon  of  time  (eix 
montba)  for  a  urovirional  order  at  ^V'uolwioh  haa  been  ffreiited  by 
the  BoanI  ot  Trade,  and  thai  tbc  lime  tor  making  the  depoiit  h*« 
been  extended  to  ."Stli  Kebrnary,  1S93. 

JbtUeUl  iB^lftrabber. — .\  fortune  awalla  the  own  who  can 
lOKke  artiflctal  indiarubbor  out  of  lurjwottne.  IndMrir^  think* 
Uw  Kub}«el  "  well  worthy  ttl  the  devotion  of  long  labour."  The 
dectriMt  trade  certainly  would  be  iiteaeed,  and  it  would  aob  be 
lea*  ii&portMiit  to  the  on),'iD«i[ing  trade. 

BrsalllaB  Babouuina  TotacrapiL  -The  DiroMon  rMnnntneind  ■ 
fmih<rf  rMvkfi!fid  of  It^  [>oi'  Hhiii'n,  rnakiui;  ti  [icr  cent,  for  the  voar 
ended  June  3(ilh,  totcechcir  witli  a  [vmut  i,t  l>.  t>or  nharo.  The 
reacrve  fund  han  boon  Inc^reiu-oil  by  £-t<i,iXHi.  iind  tliM'tS  rvHrrietl 
forwaid  to  tbo  credit  of  the  nurrent  your. 

St.  VaBonw,— The  oontniot  fur  the  nupply  of  BtocikiO' I'ull  lani|» 
tor  the  cifenrioQ  of  public  liulilinR  in  Lho  St.  PnDcr&s  diitrict  liaj 
been  ptocod  with  Menr*.  .lohniiaii  and  ['bitti|u.  The  district  t^ 
be  li^htal  inoludea  the  Hatn;i*tcjid'i'>ind.  Hijch-ilreet,  Camden 
Town,  aiid  oiiier  prlncituvl  rtci'vi^  in  th"  iii^lj;libourhOQd. 

aiaacow.— The  Elertri^  Li^fhtiii^'  CoiiiiniCl«e  of  the  Corporation 
of  Glu)^w  expeet  to  be  in  a  poMtion  to  bcffin  niiiiplyinn  the  new 
light  to  private  connuineri  not  Ul«r  tlinn  I>fK«nibor  t.  It  IB  further 
expeotea  that  the  illumination  of  Iho  princijul  •treola  in  the 
central  diitrtct  of  the  ctly  will  bo  accompluhed  before  tlie  clone  of 
thl(  year. 

Blrkdata  (li«ae*.).— At  the  meeting'  of  the  Birkdalo  Local 
Board,  uumplainte  having  been  maili*  aj^Hiniil  the  quality  of  the  gnu 
aupplied  to  the  discricrl  by  lbs  Southport  Corjiornlion,  it  h-ili 
elated  that  a  report  would  be  aubmiiicd  to  the  next  mcetinj;  □[ 
tbe  Board  relaU«o  to  the  conlomplatod  *chcino  ol  ■upplyind  the 
electric  light. 

Admiralty  Boat*.^\Ve  are  advietd  by  Mentv.  WoodhouFU  and 
Hawron  I'liiivil,  Limited,  that  ihey  have  received  ollictii]  notice 
from  the  Lenin  Commiwioner*  of  the  Admiralty  to  the  ettect  ihnt 
tbeir  naD»e  haa  been  phiced  on  the  Admiralty  liit  of  Sniin  who 
may  bo  called  upon  to  lender  tor  the  oonalnictlon  ot  unarmed 
wood-built  boata  and  the  aupply  of  onjilnea  for  tlie  Muno. 

AaoHagtett.— The  Arorington  Town  Council  on  Monday  wmu- 
lioned  a  «cheme  for  purchauiiK  land  for  and  eroctinK.  at  a  can  of 
under  {10.000,  an  electric  lighting  atatioD  la  aupply  t^o  towD  witli 
electric  liehl.  The  land  to  bo  Mcured  includco  tho  Hitrham  Public 
Batba,  which  will  be  tnkon  oror  by  the  ('orporation.  Tho 
Aocrlagtou  Corporation  have  alao  under  con^idernuon  tho  jmrrhaMi 
of  th«  itaa  and  miter  work*  tor  fTOO.OOU. 

CkBterbmry.  — It  ii  loUlom  that  bualnou  prcmiioi)  Kot  favourod 
Uko  tbo  telephone  company  at  Catilethury,  ol  which  It  wan  Mkld 
at  IImIm*  meeting;  ol  the  Roanl  of  (.iiiaidiaiia  that  the  company 
had  not  yet  btwu  umhwmkI,  However,  reprueeiitAlit-oa  ot  the  four 
vnionii  in  the  Jietnct  had  met  uud  recummunded  that  a  valuer  be 

aipoinled  to  value  the  company'*  property  in   tho  tour  iiiiioti.;.  ao 
at  wo  expect  the  BMnaBment  will  not  now  be  long  deUyed. 

Cbusew  BactBoa.  —  Metsre.  LindMy,  Burnet,  and  Co., 
engineen,  (Jovan,  have  completed  the  delivery  and  erection  of  the 
■team  nnetating  plant  for  thooliKTtrieliuhtingot  Gloagow.  It  cam 
priManTelarKO  boiler*  ot  tho  marine  muTtJtobular  type,  built  under 
tbe  enrvoy  of  tbe  Board  of  Tmdo  for  a  working  nrMmire  of  lUDIb. 
par  tqttare  Inch,  Theao  liavo  all  been  miccawlully  placed  In  the 
apaca  provided  for  thom  in  tho  hiutoment  ot  the  new  bulldlng*< 
erccted  In  Wntoloo-elreet. 

Wandsworth.  — TIm  committeo  of  the  London  CouDly  <'auDcil 
rO)iortod  on  >%ih  duly  hut.  thikt  the  uiid<<rtnkqn>  under  tho  WiLndii' 
worth  District  antl  Camberaoll  Electric  Lighting  Order*,  ISDl, 


hadhited  to  aatixfy  tbe  Board  of  Tnida  of  tbeir  ability  todtKharce 
thetr  dutiea  and  obligatioDai,  and  thnt  tbo  Board  propoeed  to  revoke 
tha  order*.  Noticoa  have  riMca  been  raceivad  from  tha  Board  of 
Trade  that  the  onlere  bar*  bean  temked  aa  from  tha  It&th  of  July 
and  tho  'XtH  ot  Augiwt  hkM  rekijectively. 

Cbaase  of  Addraaa.— Meters.  J.  Sunderland  and  Co.  have 
romnved  their  work*  from  Karan-Mreet.  ITnlifax.  to  more  xuitabte 
|iioiu<Ma  aiuiated  at  IS.1,  Gibbet-elreot.  and  ho|»  to  have  tha 
whole  of  their  maohinofjr  in  thorough  ««rkln)f  order  within  the 
nsKl  few  tUya,  Hniintc  {nprco»ed  Ihoir  plant,  they  arc  now  able  to 
tinderinku  any  ilMcriplfon  of  high-cloH  instrument  work,  in  vldi- 
■  ioii  M  The  onlinnry  |Nvl(ern«of  lelogrnphic,  tolaphonicniid  general 
tignolliog  appliancee  bilherlo  manufaiTtuiod  by  them. 

Fleraaee.— Tbanaw  national  library  whiuh  talking  built  to  con- 
tain npwanli  at  4,000  volume*,  ftilO.OOUpamphlDta,  IT,OOOmaau«cript 
Tolumaa,  SGO  parahmeut*.  and  IW.UOO  autograph  lettera  and 
documenta  in  tlie  pratanl  eollooUoii,  aad  to  tirovide  for  future 
cxtonaion  b  to  be  liichtnl  throiiKhout  hy  eteclricity  and  will 
employ  telephonic  appaintua,  and.  iri  fact,  all  tnodorn  aiila  to  aatlali 
in  liic  tpiick  oomrounioitjon  and  dolii-ery  of  worka  raqulrad.  Tha 
ultimate  cs|iacity  1»  tor  upwaidi  of  '2,000,000  rolnmaa. 

OevaniT-— At  the  Coventry  Town  Coundl  maatlng  laat  weak, 
the  Bloatric  Light  Committee  r^iortod  that  MbsnwNaod  mtimal«* 
for  a  oontral  eleotric  light  etacion  from  lix  lirme  hod  I>ean  *ub- 
Riittad  and  coDihlorod.  They  were  from  the  following  i  Bruah 
Kleotrleal  CngineerLng  Company.  Llmiled.  MeMm.  S.  '/..  da 
Kerranti,  l.imjiad,  Uaaeta.  Hammond  and  Co.,  Electric  Power 
Htorng)  tromimny.  Limited,  Clectiind  l~'.aan ruction  Corporation, 
Limitetl  'for  Verity  and  C'e.),  Measr^.  J.  H.  flolmoa  and  Co. 

Commanteatlon  wltk  Uctitaklpa.  —  The  iitatement  that  tha 
Roto]  Commimionera  to  enquire  into  tha  foaaibility  ol  connecting 
llnhtahipe  with  the  ehore  had  ndviaad  that  tho  Eoit  Goodwin 
ligbtahip  rhoald  be  ounnfctad  by  telegraph  wire  with  Dover  ia 
pramatuic.  Tho  Comminion  holds  ita  next  nieatit>Ka  on  Iha  19th, 
Ifl,  and  SfKh  of  next  month,  whan  the  laport  ot  the  recent  vMt 
[Mid  to  the  dlllarent  llghtahipa  will  be  oonmdeied,  and  avldanoa 
will  be  taken  from  coa^itgunrd  oScera  and  mastera  of  ligfatehlpe. 

prlvata  Laboratory.  -The  aildreia  of  Mr.  Deamond  Pitttierald 
1«  now  91,  I.ouii;hboraiiii[h-r<iad.  Brixton,  and  hu  laboratory  u  at 
75,  Akonnan-rouil,  iiftti  hy.  The  laboratory  is  devoted  to  aicwri- 
mental  work  iii  c^iiiioction  witli  vecondary  battorlee,  elootrolytio 
bleucliing,  ui-I  Hikati  proitu'^lLon.  a*  well  oa  itandanl  celU.  Mr. 
FiliH-orald  had  dune  much  miMt  valuable  work  in  Hold*  of  oleo- 
trionl  rc*earch,  of  wbioh  the  litbaaoda  colla  are  one  of  tlio  moab 
recent  anoecwBi.  It  la  to  be  expeetad  that  wa  shall  lioar  of  many 
othnr  rqually  important  advaneae  aa  tha  result  ot  bis  prlvata 
laboiattiry. 

SoathaBptaB.-~Tha  SjMcial  aiid  (lenenal  Works  Uimmittee 
■f  porleil  the  receipt  ot  a  number  ol  tendera  tor  tho  fitting  of  the 
oteotrioliRht  at  thaCoriMratton  water  works  at  Otterbourne,  the 
pmtecCing  tender  ol  Mr.  Aldrldge,  dootrie  entcincor,  being 
£31S.  IRa.  3d.  Mr.  Bono,  in  uroposTng  the  adoolion  of  the  ropert, 
ilaled  thoy  had  receivoil  no  leta  than  3fl  tanner*,  ranging  from 
£30fi  to  £-227.  IQs  .  tbe  lowc!<l  He  hid  had  an  interview  with  Mr, 
Aldridg*.  who  rocommendod  ihe  acceptance  of  the  tender  cf 
Mmsr*.  Stattor  and  Co.,  who  hod  the  oontroce  fur  the  electric 
work  at  the  qtiny,  for  £2:15,  and  he  projiotod  that  tender  bo  nc- 
ce|itci1,  unri   n  wan  ^ir-oiij'twl. 

BaattoK*  and  St.  l.eoiiarda.  —  The  municipal  authorities  of 
niwtinic  and  Si.  Leonnrdn  have  juil  docided  to  illuminate  the 
whole  ii(  r.hn  front  lino  of  thin  foahionabto  waluriiiK' place  with  the 
picwt.rio  lii;hl~  At  jK-eaont  gaa  and  electricity  are  both  employed 
to  light  the  |irinci|nl  portion  of  tho  Parade,  the  other  porta  of  the 
town  being  lighted  only  with  gns.  The  Corporation,  howover, 
liave  now  determined  to  do  away  with  tha  gas  altogether,  and  to 
uH  tho  electric  liglit  as  the  hoIu  illumioatil  for  the  Parade,  from 
t)io  ^ah  market  to  the  end  of  ths  ^Veet  Marina—a  distanot  of  threa 
mile*.  Thia  H-ill  place  Hastings  and  St.  Leonards  in  the  Huviable 
iKwltion  of  iKWaeming  what  will  probably  bo  tho  moat  briUiaatly- 
light^l  Mu  irnnt  In  tno  kingdom. 

WUtebavoa.  —A  eor>a«|)ondant  to  tho  WkiUJiait^t  Jfttn  in  la  a 
tenting  mgc  over  the  adoption  ot  the  oUotdo  Ught  scheme.  Ho 
mokiM  aeveral  mtBMatemeats.  Thoscheme,  ha  says,  "is  aupporlad 
not  on  reason  and  BtatiBtics,  but  on  bope  and  axpeotatfoik."  \N'hKt 
ia  tho  rejiort  of  their  conaolting  engineer  T  Tha  prioa  of  aleotriciCy 
at  Nowointlo,  he  tnya,  "  whore  cool  t>  fla.  a  ton,  ii  6d.  a  auit.  ' 
HhouM  It  not  bo  4^d. !  He  thmka  a  moelJOK  of  ratepayers  H.iould 
be  called  beforo  goiii;;  on  with  "  this  gigantic  fchomo,"  which  he 
is  atmid  will  lead  to  ruin.  Why  de«a  not  the  good  man  road  tlio 
report  of  the  <ioT«Tnme'jt  enquiry,  whan  his  doubta  would  beaet 
at  rest  y  No  one  eifieclii  e<ery  ix-mon  in  U'faiteliaven  to  take  the 
llicht  at  oneo.     But  thnt  there  is  room  for  it  a*  abundantly  shown. 

Eastbeome. — At  tho  Eiutbonrne  Town  Council  meeting  on 
Monday,  tho  following  report  from  the  Lighting  Committee  was 
proiienied  ;  "  At  n  mooting,  on  tho  30tb  September,  a  lottor  was 
rtuid  from  the  Astintant  Sonroiary  (Railway  iWnartmont)  Beard  of 
Truile  eiiul'iHing  copy  ot  cnrrospondencc  which  nosposiiad  botwoan 
tliu  Bonn!  and  the  haxlbourno  Eloctiic  Light  Comixuiy,  Limited, 
with  roforeiitio  to  tho  urovisiooa  of  seotiun  7  of  tne  Eatlbourtia 
Electric  Lighting  Order,  18P0,  and  enquiring  if  the  Corporation 
have  any  observations  to  offer  with  regard  to  the  ability  of  the 
comimny  to  [wrlorra  the  dntlea  imponed  upon  it  by  the  order.  A 
statement  of  the  oompany's  accounts  wna  also  submitted. 
R«eolvul,  'That  so  far  as  this  committee  !■  concomed  tha 
oompany  hiw  parturmeil  lt«  dutlM  «atUfnct«rtly,  and  thoy  sm  no 
reason  why  thoy  shonld  not  ooacinue  to  do  »o  )n  the  fiitiiro,' " 
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thniAM.— Tlia  Uundeo  (ix  Commwion  hare  JMUtd  miM 
r«|[«Ifttl(i|i  lb*  apptioatton*  lor  a  *upi>l;  at  electric  liKl>t>  of  which 
MM  lM*talUUoii  ti  mt  ptwiint  boLng  Uitiodiacod  into  the  eitj.  Along 
wtth  iliwn  Uio  chAiK«*  ar«  InUnmUd  a*  [ollow*  :  Electric  ttuttgy 
■ti  to  2l)  DoMd  oTI'mU*  uuit«,  m.  4d.  |«r  (jaart«r  ;  oMh  unit 
ftMvo  :a>.  Ad.:  cuM«r  r*)|;<«toiins  oiio  unit  pM  hour,  4il  per 
(lUNrlvr,  itxiiMUtio^  graduktlj  to  11^  OJ  iier  ^onrlnr  tor  invt^rn 
roffittwinu  in  iinil«  |ior  houi.  A  letter  Km  bMo  r«o«ii«d  troni 
tM  BoarcToI  Tnule.  in  which  it  la  «t&t«d  ttutt  racent  ex|«rienc« 
liM  nhown  tJi«t  in  Ifao  om«  of  m  iif*l«tn  of  Uyinc  main*  anch  m 
that  approved  of  for  Dondeo  undoc  the  order  for  tho  fpcitcr  mainfi, 
la  whwn  the  oonductars  cormm  of  bnro  copper  <lriji«  «u|>porlod  on 
ineulAtoii  In  coiidulu,  wrlout  tlKmoffe  and  oven  dnQfCcr  may 
rwull  from  nllowlnit  any  looldental  oontaol  with  earth  to  ronmln 
In  the  *)*»t«ni. 

Mxlditona. -The  Electiia  li);htin]{  Coininitloe of  the  Maiitaloon 
Local  lioaitl  recently  met  for  the  further  oonaideraticin  of  the 
rejiort  which  xhey  picwnted  to  the  BoanI  on  the  17th  Aui^uet. 
Mid,  after  dlseimion,  adopted  aubatnntially  the  Mroo  reoommenda- 
tion«  B«  ware  or^nally  iamIo.  Theae  wore  oa  follow* :  "  That  Mr. 
W.  C.  llawtAvne  be  engaged  lo  prepnre  l.hn  necoaatty  plan^ 
•etimatm.  and  opecLllcMions,  and  earry  out  the  nnllre  •cheiuo : 
that  ilr.  Hawtavne  be  rwtUiriid  to  leaide  l<i  Mii(ila(«ne  darlaic  hw 
•ngamntent :  that  he  be  tiermanently  engaged  to  monaf^  aiid 
attttl  (lie  liKhtinv,  and  required  to  act  aa  reajdanl  anglooer  in 
ohairge  of  the  woiki  for  a  period  of  at  teiut  IZ  monthH  attvr  thvit 
oompletton  ;  that  dating  bh  en)tagonienl  Mr  Hau-tnynu  be  |»id  a 
■abuj  of  £nuu  iior  luinum."  The  MMt  of  aoppIyinK  electric  litfht 
cf  ttio  aamc  lllumlnatlni;  [Kmer  aa  a  eiven  icaa  light  will,  it  ia 
cnleulated,  be  about  three  liioea  a*  macn  an  the  ooat  of  the  k**. 

PraMrla — Elaawfaore  we  )[ir*  the  dirootora'  reoort  to  the  ahare- 
holdera  of  die  I'retoria  l^Kbtlng  Company,  wbich  >ooni>  vcr>- 
aatiafaotory.  It  Kill  be  within  the  reoolloctian  of  oar  reader*  that 
Ibia  inetallBtloii  wju  carried  out  by  Mewrs.  Cromplen  and  Co.,  but 
it  ta  du«  to  ehki  litm  to  ttalo  that  the  original  aystein  of  diw- 
erlhatinic  waa  not  from  Iheir  detdgn*.  but  (rem  the  deeign  ol  the 
oti^nal  engineer  of  the  ooiD|iany.  who,  we  believe,  m»  unce 
eeiwed  to  act  lev  the  eam^ay.  The  GooinuTlora— and  wo  think 
ju(tly~Gtalm  |{re«t  credit  in  thai,  cnniiidcrlnu  the  ftroat  dial4Mice 
of  Pretori*  (rom  EnKhmd,  and  the  fact  that  all  the  machinery  had 
(O  bo  tnanaperted  by  inoana  of  bulloclc  waggonn  ovoi  a  dlfilAiine  ol 
■ome  ITl>  mllee  up  country.  Aa  will  be  eeeo  from  the  rotnrt,  the 
whole  of  the  inachlnory  hia  worked  aatlibiotorily  Iroio  Uie  ceui- 
MioBoement;  indued,  tlie  dire<?tor*  and  their  eoKineer  (Mr. 
Cnaliney)  are  lo  be  congratulated  upon  the  buoocbi  of  their  work. 

BlrBlDKham.— Tho  propoaal  I*  being  raiaeil  to  oonvart  the  Bir. 
Biintil>'>"<  ''"niial  Iramwnye  (rem  (tenm  to  oable  roada  by  neana 
o(»e>efal  Fiiil»id<ary  eoiapaniea.  Tlie  capital  would  be  reduoed. 
Mr.  Ebbeinith  mj-b,  with  reference  lo  Ibe  electric  trama  :  "  So  far 
aa  r«c«rdii  tliu  Bristol-road  electric  hno  I  ndToeato  n  policy  of 
oardul  ohtocvntion  and  economy,  a  ritpd  irupori-lflon  of  the  leak - 
■gW  which  npiiear  at  picacnt  to  bo  inreparable  from  tho  ii*o  of 
iaeondary  generator*,  and  If  poaelble  an  adj  ciatmant  of  aalarlea  ao 
Ihiit  n  payiDDitt  by  reaulte  may  give  every  ine«tit*Te  to  tfca  iletCr 
employed.  I  ehould  eertolnly  deprecale  any  alteration  or  oonver- 
aiun  until  our  ohMirvnlioiii  hare  been  tar  mor«  lengthened,  or  until 
we  ate  naluificd  that  Mience  cannot  ramore  the  pteaeal  obitaclea 
lo  Mieco**,"    Ovnernlly.  he  Thinks,  the  Btoam  engine  will  have  to 

Rive  idace  to  the  alnil  ro|)c.  nnrt  that  i;r(Ml  aan^ahould  booKerciaed 
I  telocting  tlio  iir*t  roulvc     A  detsilod  acheoie  bi  to  be  drawn  up. 

Slamena  tlm».  *ad  Co. — Tlio  (oIlowioK  intcnMling  note  apjiCBr* 
In  Ifao  report  of  the  Building  Aot  ('ommitteeof  thoCiMDty  (.outicil 
Uat  week  I  "  That  Ibo  a|iplioalion  of  Maura.  Sioioena  Hro*.  and 
Co. ,  Limlteil,  [or  nji)>roval  of  |>bna  for  tJio  eonalructloii  of  an  iron 
enoleaure  to  a  pra|ioMd  eleoUomudve  wofkahoo  at  Iboir  ptvcni-m 
Hownler-read,  abulttiifc  even  llarrlt^^ton.road,  bo  grantod,  ujen 
eendlUon  thai  tlin  wbola  uf  iho  work  b«  eMooted  to  the 
eatlatiMllan  of  Ibe  dtalrlct  eurveyor,  ami  iJiat  U  t^  plaaa  or  ajuili- 
ealten  be  berealter  (ommI  to  be  inaocxnite  in  but  particular. 
Uie  aptiroral  of  Ibo  Coonoll  ahaU  be  null  and  vokl :  That  tbe 
n|ipllaalioa  ol  Meun.  tiknoKna  Bto*.  bmI  Co.,  Limited,  for  the 
ooiuenl  of  tiis  Couitcil  t«  Ibe  ereMion  ol  an  eleclrlo  locooiolive 
workahop  at  Iheir  workaUewater-road,  abittyiigu|icn  Barriagton- 
niad,  eneb  workahon  to  oonlAln  more  Ihae  SlU.Ol)'),  hut  ooc  lo 
•Koeed  fUi.iXDd.  eul>e,  a*  ahewD  on  the  (tkne  aoocimiumyiDf;  tbe 
applloalMin,  !»  granted,  aitd  thai  Ibe  mlloHor  do  prepare  the 
lioMuie  of  the  CotmoU." 


abevlay.— Hie  Urilttk  enif  Soulk  A/rimn  Kxporl  Jonmal 
■ayeef  Uie  week  of  JdoMfe.  Malbaraml  I'lalt  at  Ibia  exhibition: 
•■  Thie  ecniMnt  flnii  of  t4e  Sattord  Iron  Work*,  Manebe^ter.  arora 
well  known  in  oonneMion  with  tlio  Dunplyof  electrie  Ughting 
|ilant  in  tbe  |irinciii*l  towna  and  mine*  of  sonth  Africa,  tbat  It  to 
only  ualural  lo  Anil  tbem  undenaklaff  Ibe  electrieal  Imtallaiioa  at 
Uie  Klmberlay  Eililbltioa.  Th«  iwwblnery  omphiyed  will  conaiA 
of  tbree  arc  light  macbino*  ol  tbe  flrm'a  popular  Uaooheater  type. 
Eaoh  of  tbd*e  will  liave  a  oapacdty  of  900  volta  lOamperw,  and  will 
be  arranged  to  work  IH  lain|>a  in  acriOit  Tbo  ineaodeaeeBt  lampa 
will  be  eniiplied  by  three  dynatnoa,  each  lor  100  voile  ISD  aniieree. 
For  tho  Internal  ifluiBloatlon  of  the  bulkling  TOO  19-c,  |>>  laeudae- 
•ent  lauip*  will  be  uaod.  Tlmae  will  be  iirovlded  with  Ruepentlon 
AtUeur*  and  urnainenlol  coloured  gUaa  aliadee.  fo  that  the  eflert 
aliouU  be  very  plewdBg,  Is  the  groanda  Ibere  are  to  be  M  arc 
laBtue  ol  tlia  Brookie-I^l  tyuo.  Tbeae  wUl  each  be  of  2.00U 
IMmiiial  e«ndle-|N>war,  ami  lliav  wHl  be  •iijiported  vpoo  loftv 
aiaMUnla  made  by  the  SeotMUel  Hundardi  ('om(«ny,  Uinttoa. 
A  eueoial  leat«re  ol  tbe  electric  lighting  arraDgeaieate  of  tbe 
•lUMtkin  wiU  be  a  powerful  eeerobtlgbt,  wbicb  hu  1mm  tpMialty 


lent  to  Ucaare.  Mather  and  Piatt  by  Menr«.  R.  E.  CranptOB  aadl 
tV  It  ia  el  the  Admiralty  type,  with  a  Slin.  lens,  and  will  bo  I 
worked  by  a  currvne  of  HO  ampcro*. 

City  and  Woat-end —Among  tbe  naany  eootracta  recently  | 
obtained  by  Mour*.  Drake  aad  (loibam  may  bo  ntontiooed  the 
Bank  of  Briluh  North  AnMrica,  nemoniatane  i  the  Bonk  «f 
Egypt,  Old  Brood  -  utroet ;  tbe  Ixindon  AMUnuice  Corporaile>, 
Koyal  Eichauge :  the  London  rondencee  of  Lord  KnatjifenI,  Til. 
Eaton-moare;  tne  Hon.  Oeorgo  Eden,  St.  OadotranplMw;  aa4 
Mr  J,  W.  Lowlher,  M-P..  1«,  Wllion-creaocnt.  They  have  abe 
obtained  the  <.<uiilrvci  lor  llie  wiring  of  Ibo  .MlUnce  Aieur— ea 
ComiAny's  olhcm,  1.  Ht.  JainM'e-Mi^et.  iiiiMldlUoBlotbocfaamben 
above.  Sovend  oounCiY  hotuw  are  buing  rs[ii^T  HUod  np,  \»- 
eluding  Foxbury.  ChUfehorBt.  for  Mr.  H,  H.  Turki',  where  tbe 
plant  will  connot  of  two  4-b.|L  DODtinal  Ouv  gaa  euchiee,  eneb 
driving  a  flreuiiit  dynamo,  and  there  are  two  compuKO  aaU  el 
cella,  tlie  whole  being  Interchangeable.  Tbe  aaoke  Brni  are  alM  , 
littini;  up  an  initallalion  (or  Mr.  Swinfon  Eaih^,  OoUnde  Lodglh 
Weybridge,  wbere  the  plant  will  comdil  of  a  t-h.ix.  oomdnal 
gna  engine,  a  tbreeunit  dynamo,  and  a  battory  ol  S3  accamnir 
A  large  amonnt  of  work  U  alao  being  cnrried  ont  In  tbe  ne*"^ 
hood  of  Mani-hoator,  both  plant  and  wiring, 

LeadoD  Conaly  OaoMtL  —Tbo  Highwayi  CoeuniUoe  of  tht 
LonilonCuiinty  Council  report  tbot  tboy  bate oa««dored  a  notloa 
dated  Aucust  >i.  1  Wi,  from  the  London  EHectrb  Supply  CWpW"*^ 
of  intetiuoo  to  lay  dialribuUng  naina,  eooMailiHt  el  eoDoenlrie 
leail  covered  oablea  drawn  into  inm  pipe*,  in  SavUe-row,  Old  Bw 
lin^ton'nre«t.Oork-atreet,Clift>rtl-*(r«et,aodBeyk-«ti>wt.  Ifev 
■CO  no  objection  to  what  ia  propoeed,  and.  therMoro  rooosuaaad 
ihst  the  unction  of  tbe  Cooacd  lie  gi^en  to  the  worka  rofened  lo 
upon  ooDdllfoo  that  Uie  cooipony  give  two  daya'  ikotioe  to  tbe 
OjuooireehieAenfJeeerbeloreoomnMaiciagtho  works,  in  tbe  arty, 
logout  ofwhiob  only  on* aidoel  any  tliocousbfarealiaUboobatraetad 
abonelimei  thatthemaiBebe  lajd  under  Uiefootv^a,  and  bo  k«M 
Sin.  below  the  under  aide  of  tbe  paving  wherever  It  la  loond  praeu- 
cnble  to  do  BO :  that  where  the  maine  eroai  tbe^e*rrtagew«y«  tbey 
be  ke|>t  at  the  •nme  depth  behjw  the  concrvte  or  the  nwd  iBaMrial 
aa  thocaao  may  be;  that  no  street  boxea  ibaUbeoonetraoledaBtil 
the  poetUooa  for,  and  the  mode  of  ronalruollan  ef,  then  aball  b«*e 
been  eubinlKod  to  and  approi«d  by  tho  Council'a  ohief  engineer: 
that  all  pipe*  or  openinge  from  or  loto  the  boxee  Aall  be  of  aoeh 
■hape  aa  to  remove  all  riek  or  Injury  to  tlie  oorerlne  of  tbe  qaM» ; 
that  alt  oable*  crowing  tbe  boxee  Mall  be  eupporlad  from  beta*  la 
tbo  boxes  :  that  all  nervioe  linea  or  amall  oablea  tball  be  proiaotad, 
where  loavine  the  boxea,  by  an  extra  load  oeveriog  or  hj  wood* 
ito|>iier*,  and  «hal!  alao  Mve  n  oofifier  wire  of  anffioMil  itoi 
oarried  from  the  eervloe  to  Ike  main  cablet,  in  goodooaMoUae 
with  tlie  lead  or  iron  outer  eeattng :  and  that  tbo  end*  o(  all  Maiaa 
terminating  elaewhere  than  In  a  eoi  *ball  be  eeenrely  prolaelid 
by  iron  cap*,  in  addition  lo  any  other  eoverldg.  Tb«  eoeaaiMM 
hnteaUo  received  notico  from  the  Uoaaelo-BoMae  Coapnayel 
Intention  to  Uy  uoina  lo  Pcnywein'road,  Cranleyand  Uiartan 
giu-dena.  The  msina  referred  to  will  be  laid  in  ain.  iron  |MMi 
and  the  pronoeed  work*  npjionr  to  be  «iMbjeetionable.  IVt 
recommend  that  the  tanctlon  of  the  Council  be  given  to  the  weeh* 
referred  to  upon  condition  that  Uio  company  give  two  dAya'  naito 
to  the  Ceunoll^  <Aiief  Migineer  be(oi«  ooenmeBcIng  tiM  woebe  la 
any  of  the  etreela  referred  to  in  the  notiece  i  ifJai.  no  fikpm  el 
a  larger  diameter  than  Sin.  ahall  be  iMcd  :  that  the  etnae  bn— 
(hall  bo  of  the  pnltern  approved  by  Iho  (.'ounDil :  and  that,  aeaa 
additional  precaution afpunataccidontthrougb  defectiv* f nenlaliM 
ol  tbo  malna,  each  of  the  atreM  bosea  aball  bo  arovidad  wU  m 
loner  aa  well  a»  an  outer  eover.  Uio  two  laaolated  fcmn  en^  oilar 
M  far  •«  i>ra('tl cable,  and  that  tbe  enter  ooter  ehnll  be  i 
conneoioJ  to  earUi.  Tbe  oommittee  further  rM04iH 
a|>)>roval  of  notice*  to  Uy  mama  by  the  St,  l^utome  VeWy  |bJ 
cnatirau pipes,  of  tbo  St.  Jaaiea*a and  Pall  Mall Coenpony, 
.Metrojiolitan  Company,  of  tlio  Koneington  moA  Klngblal 
ComiMtny.  all  of  which  are  MneUocMd  aabteol  to  apprornli 
chief  englnoer. 

Tnanten. -Some  heroe  oontraveray  ii  aiiU  geliw  on  tn 
SoiHfrtu  Kxprtit  over  tlie  purch^iao  ol  tbe  eleetrie  fSnl 
Alderman  Slondfatt  ban  written, on hiiiide. aakioK  "  what] 
of  the  £1:2.00(1!"  and  Mr.  MaMtngham  baa  rwplied,  oiuLunlac. 
Ttio  Kcmm  add*  a  note,  a«ylii«  "  If  Mr.  Haa»lngluun  will  hItM 
bia  brother  dire«t«rs  10  mnke  iiublie  the  figvrea  we  bavo  eahwl 
lor— >.<.>  the  aotnaloeet  biorred  in  prodooing  the  eleoKlty  mHm 
TMntoo  daring  Uw  UU  yisar.  and  the  actual  aoiount  |ald  fm 
■uno— he  nugbt  add  the  cTrjiro  on  the  atde  of  tbe  iNerolMMn 
Until  thai  Itdone  we  ahall  eoatlooe  to  oppose  the  bllnl  |MUChMi 
of  what  may  turn  out  lo  be  a  bad  bargain,  Tbe  Mlewnff  UV' 
matiou  la  aiao  given  tn  another  tueue  of  that  pnper  t  "  Aa  tmht 
bav»  boMi  exjiected,  the  Teuotoo  <)«  Coaipuiy,  ea  «  bSty 
of  ntepayera,  haa  menorlaliiieil  the  Boatdof  Trndoaekfaigihi*'*" 
lieeoae  for  electric  lighting  applied  Idr  by  the  Town  CmmI  I 
granted.  The  memonal  i*  rigned  by  the  diairman,  vioe-<lMf' 
luid  *ecret*ryof  tbocompany .and  theobjoction  proceed*  on  the  h 
tiMt  the  Coundl  Inlond  to  pnrehaee  the  electrie  works,  and  I 
aald  worhe  have  hitherto  botn  oarrled  on  at  a  Iom  and  i 
tranetened  to  the  raletMyoie,  entail  a  lieavy  bunlen  tm  IJ 
Tlie  oeemorialieta  atk.  ia  ooneiMien,  that  U  a  Ilea—  be  i. 
thatacUaae  ahould  be  inaerted  theivlB  making  It  obllgntMy  w  i 
the  Town  Uouncil  lo  charge  for  eleetrie  hght  aupfilied  U  ] 
conaouor*  a  anm  that  wooM,  at  lenst^  cover  the  roet  of  tJ 
ductioD  and  the  Inloreel  mid  other  nece««nry  oinenaaa.  A  i 
ol  the  nenotlal  baa  been  e*M  to  the  town  ciei^.  The  eh 
lighting  oonpany  bed  Intended  to  hare  *Dp|iUed  tbe  aleotrWly 
by  meter,  oa  and  after  SHb  SeptMpber  hutnnt,  bnt  llndiM  eoeaa 
dtlfioulty  tn  deuig  » they  have  inetand  nvlMd  their  Urif,  ani  wOl, 
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sfteTthed«t«nHiitionedch&rg«aliigherrato,  bySS.  9d.  perannniQ, 
for  eT«ry  I6-c.p,  ligbt.  The  avenge  prire  chan(ed  for  16-c.p. 
incindeiceat  liKhte  was  16b.  per  annum;  tha  new  price  will  now  be 
18s.  9d.,or  an  advaoce  oF  about  16  |ier  cent.  Tliinbrin^  tbc  price 
np  to  about  Sd.  per  anit,  and  is  in  accordant  with  the  recom- 
mendation of  Hr.  Kapp.  It  wa«,  however,  in  the  private  arc 
lighting  that  Mr.  Kapp  found  that  the  principal  Iom  war  incurred, 
41  private  arc  lamps  being  supplied  for  £410,  or  about  £10  per 
lamp  per  anDnm,  The  chax^,  he  contended,  ought  to  be  £22.  lO. 
If  that  advance  were  submitted  to,  it  would  mean  something  like 
£4^0  more  money  every  year  From  thoee  who  use  the  electric  light 
in  these  arc  lamps.  Until  that  price  is  insisted  on  the  tradesmen 
who  are  using  these  lamps  at  the  old  prices  are  not  paying  cost 
price  for theirlight.  Aaregardsthepubiiclamps  thesepay  £22.  11^., 
aodarfl  no  loss  to  the  company.  Kotonly  so,  bat  there  has  recently 
bom  an  increase  made  or  sanctioned  in  the  area  lighted  by  elec- 
tricity to  the  extent  of  seven  lompe.  For  these  the  charge  will  be 
£157-  10a.,  the  charge  for  gas  lamps  over  the  same  area  having 
been  between  £30  and  £40.  The  ratepayers  are  thus  paying  some 
£115  per  annum  more  for  an  improved  street  light  in  North  Town 
and  some  other  parts  of  the  borough.  This  is  in  addition  to  the 
three  or  tour  hundred  eitra  already  i)aid  for  North-street,  High- 
street,  Fore-ttreet,  and  East  street,  so  that  the  ratcjiayers  are 
paying  about  £500  a  year  extra  for  the  electric  light.  It  is  the 
users  of  these  41  private  arc  lamps  who  have  been  supplied  under 
cost  price  at  the  coet  of  the  shareholders— a  loss  which  they  are 
trying  to  shift  on  to  the  ratepayers.  To  thiK  objection  has 
been  made  from  three  distinct  quarters,  and  the  action  of  the 
Board  of  Trade  is  awaited  by  applicante  and  objectors.  It  is 
pointed  out  that  the  cost  of  incandescent  lamps  brings  the  price 
up  to  6d-,  not  8d.  per  nnit.  Further,  that  though  the  Town 
Council  at  one  time  sanctioned  erection  of  sevon  additional  lamjis, 
only  five  have  been  erected,  and  the  order  as  to  the  other  two  has 
been  indefinlt«l]r  postponed." 

Sntrborcnch.— At  a  special  meeting  of  the  Scarborough  Town 
Coancii.  Ur.  E.  H.  Gawne  proposed  the  adoptian  of  the  minutes 
of  the  Sanitanr  and  Lighting  ('ommittee,  which  contained  a 
report  of  the  Electric  Lighting  Sub-Commitlee,  the  principal 
oUoaei  in  which  were  that  Mr.  A.  A.  Campbell  Swinton  form  a 
company  to  take  over  the  powers  granted  to  the  Scarborough 
Corporation  by  tbeir  Electric  Lighting  Order,  IN91,  together 
witn  all  the  daties  and  liabilities  of  the  Cor|x>ration  under  that 
order,  such  company  to  be  formed  wichin  a  )ieriod  of  eight  weeks 
from  October  1.  The  Corporation  also  to  have  the  option  of 
•oqniriog  the  andertaking  at  the  end  of  21  years  ujxin  Jiaying  for 
the  nndertoking  as  a  croing  concern  including  the  valuation  of  the 
goodwill  (but without  any  allowance  for  comjiulHory  purchase),  such 
volnatioQ  to  be  made  on  the  basis  that  the  powers  of  the  company 
would  ceoBBand determine  at  the  end  uf  the  said  thirty-second  year, 
And  npon  the  further  basis  that  the  dividend  paid  by  the  ('oinjiany 
•faaJI  be  token  not  to  have  exceeded  a  cumulative  dividend  of  10 

Eer  cent.;  the  amount  of  valuation  in  case  of  dispute  to  be  settled 
y  arbitration.  The  maximum  price  of  current  to  prii  ate  con- 
mmers  to  be  7d-  per  Board  of  Trade  unit.  The  maximum  price  of 
oarrent  to  the  Corporation  for  publii:  lamfie  is  to  be  6d.  giei'  Board 
of  Trade  unit,  such  price  to  be  reduced  a<  the  rate  of  one 
farthing  per  unit  for  each  £1  per  cent.  |jer  annum  on  the 
oamulative  dividend  declared  above  S  per  cent.  |ior  annum, 
ftfter  making  allowance  for  depreciation  and  rexerve  fund, 
the  amount  to  be  placed  to  the  credit  of  such  depreciation  and 
rOBsrve  fund  respectively  in  any  one  year  to  be  approved  by  the 
Board  of  Trade  and  not  to  enceeii  6  [ler  cent,  on  the  capita!  for 
tbe  time  being  expended  by  the  company  on  the  undertaking  in 
tfae  caae  of  the  depreciation  fund,  an<l  2  per  cent,  in  the  cnso  of 
the  reserve  fund,  and  Che  totnl  amount  of  such  depreciation  Fund 
never  to  exceed  so  much  per  cent,  on  such  capital  as  the 
electrical  engineer  of  the  Cor|>oration  shall  Gi,  and  the  total 
amount  of  such  reserve  fund  never  to  exceed  25  per  cent,  on 
such  capital.  Such  depreciation  fund  to  be  used  only  for 
rep«i«  or  renewals,  and  in  cose  oE  the  undertaking 
bcuDg  taken  over  by  the  C'or|)oration  the  depreciation 
fond  to  (loas  and  become  the  projierty  of  the  Cor^wra- 
tion  without  payment  or  consideration  whatsoever,  t'ouncillor 
John  Uoll  seconded,  and  went  into  detail  on  the  subject 
of  the  electric  lighting  of  the  town.  It  would  not  be  wifc,  he 
tbougbt,  for  the  Corporation  to  do  the  work  themselves,  but  they 
oould  give  it  over  to  some  company,  to  be  hereafter  formed,  under 
Uie  powers  contained  in  the  provisional  orderathat  the  Corjioration 
poMoaiod.  It  would  be  neccBsary  if  the  Corjioration  undertook 
the  work  to  secure  a  loan  of  £2o,0IX)  to  £30,000  to  produce  the 
•lectric  light.  It  therefore  seemed  to  the  committee  that  it  was 
tbe  wisest  course  to  adopt  to  hand  over  the  work  to  a  com- 
pany. Tlie  company  would  safeguard  itself  and  would  not 
ipend  more  money  than  was  absolutely  necessary  in  laying 
down  plant  and  carrying  out  the  scheme.  The  Council  were 
further  safeguarded  by  the  torms  of  the  agreement.  In  addition, 
tbey  would  be  able  to  take  over  the  lighting  if  so  desired  by  the 
ftrbitrator  ol  the  Local  Government  Boardl  Everything,  there- 
fore, seemed  in  favour  oF  the  Corporation.  Councillor  EMmon 
thought  it  would  be  better  for  the  Corporation  U>  undertake  the 
work  themaelvee.  Councillor  Whittaker  said  the  com]>any  would 
not  have  a  monopoly  of  the  lighting  of  the  borougli ;  they  would 
be  in  keen  competition  with  the  gas  company.  They  need  not, 
tfaerefore,  fear  paying  an  exorbitant  rate,  beyonda  fair  )iercentage 
on  the  camtal  invested.  AfMr  further  discussion,  during  which 
Hr.  O.  T.  Eaman  entered  a  lengthened  protest,  the  minutes  were 
OMrriedwith  but  that  gentleman's  dissent. 

Or^doa. — A  meeting  of  the  Croydon  County  Council  was  held 
.aat  week,  when  the  Council  decided  to  adopt  the  committee's 


su^estlon,  and  retain  the  provisional  order  themselvei.    The 
General  Purposes  Committee's  report  was  as  follows  ; 

When,  in  obedience  to  the  desire  of  the  Council,  the  sub-com- 
mittee  proceeded  to  couMder  the  oHer  to  takeover  the  powers 
contained  in  the  Oorponition  Electric  Lighting  Order  as  referred 
to  in  paragraph  4  of  tau  lust  report  of  the  committee,  it  aiipeared 
to  the  Bub-conimittee  dexirable  that  the  Council  »hoald,  when 
l>articulan  of  this  oifcr  were  presented,  also  know  what  other 
offers,  if  any.  could  be  oblained.  The  sub-committee  therefore 
caused  advertisements  tobe issued  inviting  tendent.  As  the  result 
of  these  advertisements  five  propcsaU  have  been  received,  of  which 
tbe  particulars  will  be  found  below  in  sub-inragraphs  b,  c.  d,  t, 
and  /.  Sub  paragraph  a  contains  the  particulars  of  the  offer 
mentioned  in  (laragraph  4  of  the  last  report  and  above  referred  to. 

Offer  A.— {a)  It  is  pra|>osed  to  form  a  local  company  to  t^e  a 
transfer  of  the  provisional  order,  and  carry  out  and  establish  a 
central  station,  it  being  stipulated  that  within  seven  days  oF  the 
Council  agreeing  to  transfer  the  pro\'iiiional  order,  the  erection  of 
a  central  station  should  be  proceeded  witii.  If  it  should  become 
desirable  later  on  to  erect  oilier  stations  in  other  pacta  of  tbe 
borough,  tbe  com|iany  would,  it  is  stated,  be  ready  to  meet  all  re- 
quirements. The  ("orporatioii  to  have  the  option,  after  seven 
years  and  within  l.'i  years  from  1890,  to  purchase  the  undertaking 
at  a  price  ettuivalent  to  the  capita!  expenditure  properly  incurred 
with  an  addition  of  33  per  cent,  thereto. 

Offer  B. — (h)  To  take  a  transfer  of  the  provisional  order,  and  to 
construct  an  electric  lighting  station  on  tbe  high-tension  alter- 
nating system.  The  ('ar|>orat{on  to  provide  at  a  nominal  rent  a 
Bite  for  the  erection  of  a  station.  The  contractors  to  pay  to  the 
Corjioration  liie  costs  of  obtaining  the  provisional  order,  and  to 
give  an  ojition  to  tiie  Corporation  to  purch.tne  the  undertaking  at 
the  end  of  21  years,  or  any  succeeding  five  years,  upon  the  same 
terms  ns  are  provided  by  the  Electric  Lighting  Act  for  the  pur- 
chase of  an  undertaking  at  the  end  of  42  years. 

Offi-r  C— ('■)  To  Form  a  local  company  to  take  a  transfer  of  tbe 
provisional  oiiler.  and  to  carry  out  electric  lighting  thereunder 
upon  such  syHtem  as  may  be  determined,  Tbe  Corporation  to  enter 
into  a  contract  with  the  company  for  the  electric  lighting  of  iJie 
main  tlioio  ugh  fares  upon  termf  to  ha  agreed.  The  Corporation  to 
undertake  not  to  consent  to  tj  another  provisional  order  or 
license  during  the  continuance  of  the  agreement.  Tbe  price  of 
electricity  to  be  reduced  one  farthing  jier  Board  of  Trade  unit  for 
each  I  tier  cent,  made  beyond  a  cumulative  profit  of  10  per  cent. 
after  allowing  for  depreciation  and  for  a  reserve  fund.  The  Cor- 
(loratian  to  have  the  ofition  at  the  end  of  21  years,  and  each  sulise- 
qucnt  10  years,  of  jiaying  therefor  as  i  going  concern,  including 
valuation  of  the  goodwill. 

Offtr  D.  —  \d)  A  local  company  to  take  a  transfer  of  the  provi- 
sional order,  and  to  carry  the  same  out  upon  the  moderate  high- 
tension  system,  combined  with  the  most  recent  improvement  of 
low- tension  distribution  from  substations.  The  maximum  price  of 
electricity  to  be  8d.  per  unit.  The  Corjioration  to  have  the  option, 
upon  i^ii  months'  notice,  to  purchase  the  undertaking  u)ion  the 
following  conditions  :  I.  Up  to  1902  by  issuing  to  the  ix>mpeny 
such  an  amount  of  Corjioration  stock  as  wilt  [iroduce  an  annuity 
of  4^  l>er  cent,  per  annum  upon  the  capital  expended  ujion  the 
works,  and  aluo  upon  jiayinent  to  the  company  of  such  sum  as 
will,  together  with  the  diiidends  imid.  amount  to  J  per  cenl. 
|>er  annum  upon  the  |iaid-up  capital  to  the  date  of  completion  of 
the  purchase  II  Between  1902  and  1912  by  iasuing  to  the  com- 
pany such  an  amount  uf  Corporation  stock  as  will  produce  on 
annuity  of  4^  pzr  cent,  per  annum  ujion  the  capital  expended  on 
account  of  the  undertikking.  III.  Betu'een  1912  and  1922,  either 
upon  the  terms  of  II.  or  upon  |iayment  of  the  then  value  of  the 
undertaking  according  U.  section  II.  of  the  Electric  Lighting  Act 
of  I8K8,  together  wirh  the  value  oF  the  goodwill  to  be  settled  by 
arbitration.  IV',  On  l>ocembcr  31,  1922,  or  at  expiration  of  any 
seven  years  theroaFter.  either  u[ion  the  terms  of  II,  or  upon  pay- 
ment  of  the  then  valve  of  the  undertaking  in  accordance  with 
section  II.  of  the  Electric  Lighting  Act,  IMSS. 

Offer  E,—[t)  To  form  a  local  tympany  to  take  a  transfer  of  the 
provisional  order,  and  establish  a  central  station  at  an  estimated 
coet  of  £20.000.  To  raise  a  capital  of  £2.1,000.  and  to  pay  the 
Corjioration  a  bonus  o(  5  per  cent,  thereon— viz.,  £1,250-  The 
balance  of  the  £2.'i,000  would,  it  is  exjiected,  be  absorbed  by  tbe 
exjienseoF  Forming  the  com))any  and  issuing  the  capital.  The 
Corporation  to  have  the  option  to  purchase  the  undertaking  on 
payment  of  £2'>,000  for  the  lirst  installation,  ds  well  as  elII  moneys 
actually  expended  ujion  subsnjuent  installation,  and  in  addition 
five  years'  purchase  of  the  averaeo  annual  next  profita  during  tho 
three  yeaiB  previous  to  the  exercise  of  the  option.  Such  average 
net  profits  to  be  ascertained  by  taking  the  dividends  actually  paid, 
and  any  reserve,  depreciation,  or  sinking  funds  to  remain  the  pro- 
perty of  the  company. 

Offer  F.  —  {l)  "To  take  a  transfer  of  the  provisional  order,  and  to 
give  the  Corporation  the  option  of  purchasing  the  undertaking  at 
any  time  during  the  continuance  of  the  order  at  a  price  consisting 
of  the  capital  cxiiended  on  tho  undertaking,  and  a  sum  equal  witn 
dividends  earned  to  T^  per  cent,  per  annum  upon  the  investment 
from  the  commencement  of  the  order,  the  contractors  undertaking 
to  supply  electric  current  for  trhe  public  street  lamjis  at  cast  prioe. 

Cojiies  of  the  several  offers  referred  to  may  be  seen  at  the  town 
clerk's  office.  The  Council  will  observe  that  under  either  of  tho 
above-quoted  offers,  if  the  Corporation  should  desire  to  repurchase 
the  undertaking,  they  will  have  to  pay  a  substantial  profit  upon 
the  sum  actually  expended  by  the  contractors,  and  they  may  find 
themselves  in  the  position  of  having  to  take  over  a  considerable 
amount  of  plant  which  at  the  time  of  purchase  may  be  out  of  date 
and  of  little  value,  but  which  the  Corporation  will  have  to  acquire, 
not  ftt  ita  then  value,  but  at  a  oonaiderable  premium  on  its  original 
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In  the  tr^U  csa  of  t&e  Ctepontian  dennnf  to  pot«b«ae 
DBdcrtaliBf .  qncKJooB  will  conainl;  uue  u  to  wfaat 
___bU  h«  dwmgd  to  hair  been  >  propn'  eiwaditara  of 
CBipitaL  >i>i  dimtM  ukf  ea*ae,  tke  tcciienMnt  (rf  wUdi  will 
■btqItv  coondcnMv  eipawc  Tbe  transfer  oi  the  pow«  of  the 
C^lfoaiioa  vill  inTDm  the  iaterfRcocr,  by  >  «mpaiir.  viih 
■Hir  roBil*  >Dd  {ijD(puL>  m  ibe  boraofrh.  tbe  entire  cootrol  over 
wUa  il  vDold  be  Imt  betier  ffxMihl  [«iMiii  ia  the  bmod*  o(  Um 
OmboL  Ii  wiB  be  ofcnned  tlwi  fbar  of  tbe  oflei?  made  ditoItc 
tW  liiiiMliiM  flf  loc^  ruMpanini  aad  it  ia  [«ob«blj  contaaplaUd 
It  Unm  fniia  whon  ibe  oAca  jmeecd  tbat  aome  poctMB  of 
ifcc  (apiul  win  be  iatmUr  fvbecribed.  A*  to  tbif  then  way  be 
i^BB  difienhr.  and.  ahboa^  in  eaae  of  oAb-  '*  A  '  a  gaanntee  la 
giwim  tbmt  ibe  frectioB  of  a  ceatral  natjae  voold  be  immedtawtj 
|MBte«d«d  with.  «<■  aiiT  fKilw*  to  obtain  kical  cspiial  wtmm 
pobnblj  lead  to  eo«»»deT»ble  diBB|>fnutianit,  aod  nmblj  naotl 
in  K>^«  driaj  ia  rrmrifring  tbe  mMallaliea.  Tbe  Carpomtioa,  it 
»  ccctaia.  will  be  lai^  noanncn  of  deetriciiy  for  tbe  new 
WKBKipaX  boialiBe?  a*d  Iibnr7,  aod  eTeDtoaUr  confonera  on  a 
recT  laTCT  Kale  for  ftrert  ti^tinf;.  Manr  of  tbe  corpofaliona 
vkieh  bare  obtained  dWtrienEblii^  povets  witbin  tbe  last  two 

w  tbtvc  Ji^an  kate  now  ill  I iiml  to  keep  tboee  powen  in  ibeir 

ova  bulK  Tbe  foQsving  fifone  cbow  ttte  i««alt,  to  a  recent 
^M.  <f  tbe  iamdoMtoM  of  eWuiuq-  into  Bndford,  wbeie  tbe 
Corpenuioa  iwre  aDdcnakRi  ihe  dcctric  lieanvz  of  ibr  tD«n  : 


ISKi   JaneS)    

IVe.  31    

IsSI.   Jim«>>    

„       Dec  31    

Ttkmf  all  tbcae  i-JmsacaacM  into  cioneideratiBn.  tbe  committee 
lH!WaiLiiii  lita;  tbe  Coaacil  fiuui  dMermine  to  any  oat  ibe 
powcn  of  (be  [«t><'i(»nal  crdo-  iuvif.  ct:bef  now  or  a(  a  fa'oie 
date,  tbe  commiilee  ban^c  aa-.bar»ed  to  as?ertata  and  report  vhsl 
additnaal  eipcDiliiaiT  wonid  be  mrolved  bj  the  iaKallaiioa  and 
fiaat  for  tviiUB?  tbe  new  Town  Hall  and  libnrr.  beiae  of 
aalti'.kei  aamdXT  alao  tn  rapfilT  riiniTWTiiri-  wiibis  ibe  compB  jory 
aiva.  aod  bene  Jailgaad  wub  a  orw  m  faiare  eneoaion*.  Tbt* 
■frirmnlinn  will  ecuLb>  tbe  Coonol  to  decerauae  w^cber  it 
voiaU  be  vi*e  to  cwtt  obi  tbe  poven  of  tbe  ;>n)Ti»ioaal  order 
at  oaea^  or  lor  iba  pcaatBt  to  eoaue  tbe  ooeracioo*  to  tbe  new 
h.nitmti 
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Wolverhamptoa. — A  «it«  bu  1>«6D  Mlaeted  for  the 
«enliral  Btalion  in  WoWurluniitton. 

Farii  — B&ron  de  FfeSel  uieceeili  M.  Victor  Pop]>  u 
niiniigiDg  (lireclor  of  ibe  Paria  Comiiresaed  Air  Company. 

DoAth  of  TentiTSon.— Lord  Kolvin  tru  on«  of  the 
biiul  of  Gminent  ptUl-bearera  at  ibe  fuii«ral  of  Tennyaoii, 
M  WeacmiiBWr  Abbey,  on  Wodnesday. 

Antwerp  Exhlbltloo. — Tho  Superior  Industrial  Coun- 
eil  ftta  mMtinK  in  BrujueU  on  WodoMdaj  docided  that  an 
[ntartiktioiiat  ezbibition  thoutd  b«  hold  at  Antvorp  noxt 
>'«sr. 

Seoroh-Ugbta.  —  A  50,000-c.il  teuehOifcbt  u  to  b« 
placed  on  the  stJitUQ  of  Uberly  in  New  Vork.  It  ie  to  b« 
•imilar  to  that  at  Mount  Washington,  and  will  be  mibte 
100  miW 

ChOAp  Electric  Motor. — The  Saeatifie  AnuncaH 
deeciibei  in  a  recent  nun)l>er  a  new  simple  butefliolent 
motor,  placed  on  the  market  at  the  ridtculoUBly  low  mim  of 
lonr  ftbtllinfti. 

Teobnioal  Schoola. — A  technical  icbool  is  to  bo 
erected  at  Bridgend,  Glamorf^DBhire.  The  Raddiffe 
TecbnicaJ  InBtnetioa  0)mmittee  intend  to  erect  a  school 
at  a  coft  of  £3,000. 

Lamp  RAt«. — It  ia  stated  that  an  influential  section  of 
Bradfocd  inhabitants,  afn^d  of  the  advances  of  ekctricit}', 
are  proposing  a  small  "  lamp  rate  "  to  meet  any  lou  on  the 
fiaa,  instead  of  nialng  the  price. 

Colonial  Telegrapha.— A  circular  is  being  sent  to  alt 
the  ch^mben  of  cominorce  with  reference  to  a  proposed 
new  cable  between  Canada  and  Aualralia.  The  AMOciated 
Chamlwr  i*  expecting  to  take  up  the  queation  shortly. 

Alnmlniaia. — The  soldering  of  aluminium,  which  has 
lonit  been  u  difficult  problem,  hu  been  recently  solved, 
Dy  gpriiikiinj;  ibe  surface  to  be  soldered  with  chloride  of 
silver,  and  melting  down,  the  soldering  is  effected  simply 
and  satisfsctorily. 

Cheltealiam,— Mr.  Norman,  in  proposini;  the  adoption 
of  iho  tninute*  of  the  Cbeltcnbum  Electric  Lighting  Com- 
mittee, uid  an  arrangement  had  been  made  with  Prof. 
Ayrton  to  confer  with  him  and  Inspect  the  St.  Pancras  and 
other  lighting  syatami. 

Sweden. — It  is  pleasant  bo  •eethatNiagara.Itheinfelden, 
nd  tba  Tivoli  falls  are  not  to  have  an  exclusive  utilisation 
of  lat^  water  powen.  In  Sweden,  for  histenco,  the  great 
TrtOMtla  waterfall,  near  Gothenburg,  is  to  be  utilised  to 
the  amount  of  6,000  b  p. 

NottlDBtaam  Qooae  Fair, — A  noticeable  feature  of 
the  great  goose  fair  at  Nottin;;ham  last  week,  says  a  corres- 
pondent, was  the  fine  eticct  of  the  combined  electric  and 
gaa  lights  on  the  central  area,  which  bathed  the  concourse 
in  silvern  and  golden  hue«- 

Todor  AooamDlators.  —  The  Soci^t^  Anonyme 
Franco-Beige,  which  manufactures  Tador  accumulators, 
baa  opened  a  laboratorv  and  office  (or  dealing  with  instal- 
lation* using  accumulators,  at  19,  Rue  de  Rocroy,  Paris. 
H.  Pruttx  is  their  engineer. 

Birmlngbam. — A  site  containing  3,646  squaie  yards 
of  UikI  hM  been  selected  in  Commeroial-road,  Bimingham, 
for  the  central  electric  station,  the  coat  being  jSI,900. 
The  Finance  Committee  are  to  be  aulhoriaed  to  luse 
Corporation  stock  to  erect  the  pltnt^ 

DomeBtlo  Electric  Ugbtlng. — Messrs.  U.  Alabaster, 
atehouie,  and  Co.  have  now  in  the  press,  shortly  to  be 


umad,  a  new  work,  entitled  "  Domestic  Electric  Lighting, 
Treated  from  the  Consumer's  Sundpoint."  The  iiuthor  is 
Mr.  £d.  C.  de  Segundo,  A.M.Inat.C,e. 

Paria. — In  Paris,  out  of  85,000  houaee,  then  are  only 
30.000  liiihted  with  ga*.  whereas  175,000  electric  lamps 
are  in  use.  At  present  the  plant  at  the  munici|)al  central 
■talion  cnn  keep  96,000  lamps  ooiutautly  lighted,  and  the 
Reneraling  power  will  soon  be  doubled. 

Mlddleabroagb. — The  chainnan  of  the  Middlesbroagh 
Electric  Lighting  Committee  tbbks  it  would  be  the  height 
of  (olty  to  introdooo  the  electric  light  at  the  expense  of  the 
ratepayers.  An  order  is  to  be  obuined  to  enable  the 
Council  to  hold  their  ground  for  a  year  or  two. 

Calorimeter. — A  delicate  calorimeter  was  recently 
deacrilMi)  by  Xlessrs.  J.  A.  Barker  and  P.  J.  Hartog  at 
Edinburgh.  This  is  eeaeiiliatly  a  Bunsen  ice  calorimeter, 
with  solid  aoGtic  acid  instead  of  ice,  ao  being  much  more 
delioate,  and  capable  of  being  tued  at  ordinarj'  temperatures. 

MooolaafieUL — The  tint  intiodnotion  of  electric  light 
into  Maocleafield  has  been  catried  out  by  Mr.  W.  R.  Brova. 
The  dynamo  fa  drivnn  by  a  Sh.\k  Tancye  gas  engine, a 
3,000-watl  Elwall-Parker  dynamo  being  used.  The  shop 
ia  lighted  by  32-c.p.  lamps,  and  the  windows  have  30CM;.p. 
lamps. 

Albert  Paiaoe. — Mr.  John  Burns  has  announced  that 
an  anonymous  donor  has  promised  £10,000  (or  the  pro- 
pceed  Albert  Polytechnic  for  South  London  if  the  Veetry 
and  the  Charity  Oommiaaioiters  make  up  a  umilar  sum. 
The  Vestry  are  to  bold  a  special  meeting  to  consider  this 
munificent  ofier. 

Bradford. — The  Markets  and  Fairs  (^)mmittee  reoom 
mended  ui  the  Council  the  acceptance  of  the  tender  of 
Messrs.  Andrews  and  Preece  for  supplying  and  fixing  the 
neceiaury  fittings  for  lighting  Kirkgate  Market  by  elee- 
Uicity.  The  amount  of  the  tetider  is  £1,410.  Tbe  recom- 
mendation wus  adoptcil. 

Electrlolty  In  Barveat.— Theltev.  O.  B.  Stone,  preach- 
ing at  St.  Ibomjut's,  Qmrsung,  at  the  harvest  festival,  gave 
credit  to  tbe  steamboats,  telegraphs,  and  telephonea  (or 
Lbeir  share  in  tbe  eucceae  of  the  cereal  supplies  <rf  England, 
and  hinted  at  still  greater  derotopmcnts  of  bho  use  of 
electricity  iu  harvesting. 

Aooamnlator  Traotloa. — MM.  Uuber  and  Mag6e 
hare  recently  developed  a  system  of  electric  traction,  en- 
titled an  imiirove<l  metliud  of  electric  locomotion  by  direct 
intermittent  feeding  by  secondary  batterie*.  Tbe  method 
is  stated  to  be  eminently  practical,  and  further  details  are 
obtainable  of  M.  Barrault,  58,  Cbauasi^e  D'Antin,  Paris. 

Telephone  from   Uverpool   to  Llaawddya.— -A 

committee  of  the  LUngoUun  District  Boanl  lias  been 
appointed  to  superintend  tbe  laying  down  of  24  telephone 
poles  along  the  roads  in  the  township*  of  Lledron  and 
Lloran  Isa  in  connection  with  the  project  of  tbe  Liverpool 
Corporation  to  establish  a  communication  between  that 
city  and  tbe  Vyrnwy  Water  Works. 

Plymoatb. — The  gas  company  at  Plymouth  seem  to 
have  tiotiti  making  great  improvementa  in  the  public  light- 
ing recently  by  the  introduction  of  new  biirnen.  Mr 
Bailey,  speaking  at  a  ratepayers'  meeting,  said  it  was 
ho|>e(l  that  the  gas  company  bad  at  length  realised  the  fact 
that  the  only  way  to  slave  off  tbe  electric  light  was  to  see 
that  tbe  gas  supplied  was-of  the  best  quality. 

Kingawood. — Attending  the  Kingswood  Liccal  Board 

last  week,  Mr.  Paifitt,  repmeitting  the  electric  tight  com- 
pany, explained  that  the  Ifmftcd  light  which  had  been 
comttlHine'l  of  was  due  to  the  lamps.  The  comimny 
intended  to  put  new  Ismpe  at  once,  which  would  remedy 
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UiU,     The  oauM  of  Lh«  tighla  koidk  out  ona  nigbt  wu  due 
to  lightning  puncturing  their  intuUtion  in  uvcr&l  placet. 

ProTiDolAl  P«opIo'a  Pa1«o«i. — A  bandiome  and 
BpacioUH  )mildiriK  tun  been  opened  al  Ulusburn,  OouhilK 
Craven,  near  Keighlc^,  boinf;  the  gift  of  Mr.  J,  C,  Honfjill, 
C.C,  to  bo  used  as  a  "  ptopW*  palace "  aixl  technical 
inUitate.  Mr,  Horsfall  bu  tirauluneonalj-  eloeed  The  Rod 
lion  Inn,  of  which  be  waa  ovner,  to  induce  tho  younfwr 
genenUon  to  ipend  ihoir  time  iiKVre  advantageoaaly  than 
at  tbe  pnblic-boitio. 

IMTideBds.— The  Oat  fforUl  points  out  tlut  the  hiRb 
diridenda  of  tho  private  eomptniea,  like  tlie  Brush,  may 
be  Mcribed  to  the  fact  that  trade  is  bud — not  bocauso  it  is 
good.  For  the  municipatity  can  take  advantage  of  a  dull 
period  to  borrow  money  cheaply  and  embarb  in  electric 
U^itjng,  It  adds,  the  Brtiah  Company  having  already 
litutd  prodta  with  those  receiving  tnonthty  saUtioi,  now 
[.intends  to  bring  in  the  vrage-oarncrs  aUo. 

Endowmoat  of  Re»earoh.-^ir  James  Crichton- 
Browne,  treafurer  of  the  ftoynl  Inxlittiltoa  of  Great  Britain, 
has  received  from  Mr.  Thomas  Ilodgkina,  of  Sotjinkot.  I-ong 
laland,  New  Vork,  a  donation  of  jG20.000  to  tbe  funds  of 
tlifl  institution,  to  bo  applied  In  jiromotlon  of  acientjfic 
r«Marcb.  Mr.  Hoilfiklns  recently  presented  £40.000  to  tbe 
Bnttbtoiiian  Institution  at  Washington.  The  idea  is 
Bpreading  in  tome  qttartera  that  tbe  giver  really  meant 
to  endow  the  Royal  Society. 

UaDObeater  Assoolatlon  of  Enfflneors.— A  paper 
with  an  interestjng  title  is  to  bo  roa<l  before  tho  Man- 
ebeetor  Auodation  of  Engineers  on  November  12,  by  Mr. 
B.  H.  Thwaite,  of  Ijverpool.  It  is  on  "Economic  Possibilities 
of  tbe  Generation  of  E.M.F,  in  the  Coalfields  and  Ita 
Applfcrtion  to  Industrial  Centres,"  Before  tbe  same 
•Modatton  on  March  11  next  year,  Mr.  C.  R.  lorna  is 
down  for  a  paper  "  On  tbe  Relations  between  Employers 
and  Workmen  in  En)i;!ne<ring  Works." 

Elcotrlo  TraotloQ  Flnonoe. — Sir  J.  Wbittaker  Ellis 
la  understood  to  be  visiting  America  with  tlie  express  object 
of  inspecting  tbe  various  systems  of  electric  street  inilways 
in  tbe  States,  with  tbe  intention  of  giving  attention  to  tbe 
flmuicing  of  important  schcmu  in  this  country.  Mr. 
Stetnwaj.  the  eminent  pianoforte  maker,  of  New  York,  is 
in  London,  it  is  statod,  witb  the  aame  laudable  desire  to 
give  Britain  tbe  advanUgo  of  financial  support  to  tbe  long- 
(anying  eebemea  (or  rapid  electric  locomotion. 

Feed-Wat«r.~ResearcbM  made  by  Prof.  Lewis,  of  tbe 
Boyal  Navul  College,  more  particuUrly  as  to  marine  boilers, 
00  tbe  burning  of  boilers,  dvmonstratod  that  ooltnpso  is 
often  due  to  tbe  preeence  of  oil  or  grease  in  the  (oed-wutor. 
Mr.  J.  B  Edmiston,  of  Liverpool,  baa  devised  a  filter  of 
llaiinel  and  wire  cloth  to  deanse  tbe  feed-water  previous  to 
injection,  and  an  inepeelioa  of  one  of  these  filters  after  use 
•bows  their  usefulness  in  stopjiing  impurities.  Tho  feed- 
srater  filtor  has  already  been  applied  to  many  boilers. 

Slootrio  FlsUng. — Kxperimenta  have  recently  been 
made  in  tbe  Toulon  Roads  for  illuminating  the  bottom  of 
tbo  eea  wilb  electhc  lamps,  Tbe  whole  apparatus,  weigb- 
ng  lS31b.,  was  sank  in  six  fathoms,  and  tlluminatod  the 
bottom  to  a  radius  o(  nearly  100ft.  An  immenae  ijuaatity 
of  fiab  were  attracted — so  much  ao  that  tbe  idea  was  ex- 
pnaaod  tbat  it  would  contribute  to  tbe  wholesale  dostnio- 
tion  of  fisb  resorts  on  tbe  ooaat.  Tbe  lamp  is  tboogbt 
likely  bo  afford  tbe  greateat  servicA  for  surveying  wrecks  or 
reoonooitdng  for  submarine  mines. 

Ammhmm  RmUU. — Tbe  wretched  conditJoo  o(  ibe 
roada  in  moat  towns  in  Ameriea  is  one  of  the  flnt  obaerra- 
liotM  ol  the  traveller,  if  we  have  much  to  loam  (torn  their 
in  uleotrio  iTHlIon,  tlwj  bare  more  to  Imto 


in  tbo  constniotioQ  of  ordinary  roads.  Indeed,  tbe  wall 
known  diiiincliuation  of  Americkna  to  walk kod  the 
of  mechanical  means  of  traotion  Is  probably  largely  diM 
their  bad  roadway!.  It  is  interesting  to  learn  thai  an 
attempt  ii  being  made  to  have  a  comprehensive  exhibit  «( 
roads  and  roadmaking  at  tho  Chicago  Exhibition. 

Popular  Eleotrlolty  la  Pranoe.— Tbe  apnad  at 
interest  in  electricity  has  led  to  tho  cstabliabmient  in  all 
countries  of  a  number  of  now  vicctrical  pap«n^  aawtigtt 
which,  in  Fraiioe,  we  notice  one  under  tbe  expreaaive  title 
Eleetriat^  paur  Tow  (Electricity  for  All),  iaauad  al  lb* 
modest  price  of  16c,  or  l^d.  It  is  an  ej^t-poge  fort- 
nightly, containing  articles  on  batteries  and  so  forth,  and 
current  notea,  not  too  highly  scientific,  of  electrietf  pnv 
gress,  with  cuttings  on  general  oloctncal  itana.  It  amy 
bo  made  into  a  bright  and  popular  techniml  paper. 

BUninir  In  Unlay. — Tbe  first  ordinary  moetiag  oi  the 
second  session  of  the  Institution  of  Mining  and  Metallargy, 
Txindoo,  will  be  held  on  the  evening  of  Wedneaday,  Ittb 
inst,  in  the  lecture  theatre  of  tbo  Geological  Uoeeun, 
Jcrmyn  street,  S.W.  (the  use  of  wbich  bat  been  kindly 
granted  by  the  Lords  of  tbe  Committee  of  CoDnctl  oo 
Education),  at  6  o'clock.  Aftor  an  addreat  by  the  prendeat 
a  discussion  will  be  held  on  tho  i>s|ier  on  "  Mining  In  thai 
Malay  Peninsula;  a  Field  for  Mechanical  A(iiilisoMit | 
Hydraulic  and  Electrical  Transmission  and  Power,"  read 
by  [L  M.  Bochor,  Esq.  (member),  on  June  15. 

OdjUo  Force. — We  have  often  to  call  attentson  U 
absurd  statements  in  the  newspapers  on  electrical  natten. 
The  provincial  papers  are  the  worst  ofTendera,  though  the  l 
London  pai)er8  are  not  Imntacubte.     Not  etuxigh  is  the  | 
pulEng  of  etcctroptttbio  boots  or  whatnot,  but   we 
actually  have  electric  control  of  the  weather.     AcoopUngJ 
to  a  note  tbat  has  been  going  tho  rounds,  a  Mr.  Js 
Collinion,  "of  Lomlon."  claims  the  gift  of  being  at 
control  the  elementa  by  "  odylic  foroe,"  diacoverecl  SO] 
ago — a  crystal  "  acting  as  a  magnet  on  a  sensitive  "  is  u] 
still  winds  and  waves.     The  most  extraordinary  part  is 
that  he  can  get  responiible  editors  to  suggest  in  good  Uilh 
that  tbe   Agricultural   Department,  Lloyds,   aiid  eihen, 
might  do  well  to  appoint  a  committee  of  12  to  inirasii|Ma 
these  ridiculous  proteniions. 

Aeoamulators. — Captain  Kbolinsky,  writing  in  oar 
namesake  in  America,  points  to  a  condition  to  which  atUa- 
tion  has  boon  called  before,  but  which  should  be  eoari» 
tontly  kept  undnr   notice.      He  says :    "  In  azj 
ing   with    one    cell  filled    with  well-mixed  10  per 
solution  o(  acid,  after  a  tew  euocetaire  cbargoo  and  dis- ' 
charge*,  I  found   tbat   tbe   specific  gravity  of  the  aoU  • 
in  a  charged  oell   changed  su  that  iu  tbe  upper  part  S) ' 
per  cent  and   at  ti»  bottom  30  [wr  cent,  of   add  was 
found   in  solution.     fVom  this  confirmed  fact  it  follows 
that  the  lower  part  of  a  plate  mutt  be  aoonar  dsalroyod  by 
extra  work  inpoaod  on  it  by  tbe  ttrooger  acid  and  by  tha 
lane  agoney  in  the  lower  parL    Tbe  tntenwl  redtUneo  is 
reduced,  while  in  tho  upjier  lurt  of  the  plate,  by  reaaoa  ef 
the  lighter  acid,  the  opposite  oeourt,  and  the  internal  retM- 
ance  is  therefore  iucrobied." 

Eleotro-MetalltirKy.  —  Those  who  were  tortunaH 
enough  to  attend  .Mr.  J,  Wilson  Swan's  lecture  on  "  Eleetro- 
Metallurgy"  at  tho  Royal  Institution,  or  to  inapeet  the 
a|>iiaraiu4  afterwanls  shown  privately  in  bia  laboratary  at 
Biomloy,  will  have  at  once  recognised  the  great  practteal 
imimrunoe  tbat  will  be  likely  to  aocrue  from  the  adoptka 
of  tbe  methods  of  quick  co|>i>er  deposition  tbtr*  ez|diinfld 
and  demonstrated.  We  are  pleaaed  to  notioe  that  th«t 
experimeota  bare  attneted  attention  in  tha  great 
aaUlluigy— Bimmgham    and  jn  dia  forthoowa^ 
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InetHuta  leaturas,  for  iriiich  many  of  thd  moat  eminent  men 
oi  tho  lime  are  eogaf^  in  their  special  snbjecta  in  ectenco 
or  literature,  Mr.  Stran's  nnmo  is  dovn  for  «  locture  on 
"  £l«ctro-Moullufg}'."  Tbe  occAtiwi  will  bo  ol  great 
interml  to  the  raanufacturera  and  acientiSc  men  of  that 
nty,  and  w«  notice  that  Messrs.  ElkinRtOR,  che  well-knovrn 
•lectroplatora,  i*bo  woro  liril  in  the  fiuld  to  uiiliao  Paruljiy's 
discoveriea,  will  have  tlieir  inieroating  collooLion  of  aji^ia- 
ratiu  on  ricin'  u>t  this  lecture. 

Eleotrle  Fireworks. — Tbe  elcctrie  light  is  boooming 
an  ncknowleUged  aeceeaory  of  fiieirorks  on  tlie  occuinn  f>i 
f^tes.  For  inet«nco,  ihe  good  sbiit  "  Raveniwood,"  which 
(•  wont  to  ply  for  exciirsioiiK  up  tho  Bristol  Channel,  took 
her  farewell  trip  for  the  season  laet  week  along  the  Someriot 
coast  to  Clevedon.  As  it  was  known  that  fireworks  and 
other  siiecial  attiaclion*  watv  u>  bo  )>revii)ed  on  board,  there 
wae  k  very  Ur^o  number  of  [ianen);orH,  and  the  ijusy 
ynW  at  Bristol  was  Lined  with  people  who  had  come 
down  to  see  the  rossol  starL  After  [Msaing  the  Sus- 
pension Uridgo  coloured  lights  were  burnt  from  llio 
stern  of  tho  boat,  and  direcUy  afterwards  a  aearcb- 
U|;tit  which  had  been  fitted  up  lusteni  wiu  turned  on.  The 
seairch  light,  which  had  been  supj>!ied  by  Measra.  Kin^, 
&fendham,  and  Co.,  and  wni  nf  the  typo  nsad  in  the  Itoyal 
Navy,  WHS  fltt«d  with  an  arc  Itnip  »f  uhout  fi.OOO  c.|i ,  with 
reflector  and  gtau  lens  in  front  of  the  lam)i.  The  current 
was  «u|)|)l{ed  by  the  dynamo  that  ]irovi'ies  the  electric  li;;ht 
to  the  ship.  The  li^bt  was  worked  by  Mr.  A.  Roiich, 
superintendent  olecUician  to  the  Arm  above  mentiotict,  and 
caiuod  great  amusement  when  suddenly  fliabed  on  various 
objocta  doring  the  journey  down  the  river. 

St.  Pitaora*. — At  tho  meeting  of  the  St.  I'ancras 
Vestry  on  Wuilncsday,  Mr.  A.  Sweoi.  vb.iirmaii  of  Iho 
Kleclricity  Committee,  stated  that  no  rate  whatever  would, 
be  roquirod  to  be  levieil  in  respect  of  electric  lightin|>  pur- 
poses. It  was  further  stated  that  High-street,  Camdoti  To<rn, 
would  be  illuminated  with  are  lamps  on  high  iron  columns, 
in  a  similar  way  to  Euston-road  and  Tottenham  Court-road. 
The  committee,  having  inspected  the  arc  lamp*  of  various 
makers,  and  considered  their  reapective  merits,  were 
of  opinion  that  the  arc  lamp  (tho  Brockie-l*ell),  now  in 
USD  in  tho  parish  was,  at  this  period,  the  best  lamp 
that  could  be  ailopted  for  street  lighting.  Applications 
for  the  electric  current  had  been  received  from  reai- 
denU  on  the  weM  side  of  Gordon  square,  and  it  was 
decided  to  lay  a  main  (or  tho  purpose  of  supplying  tho 
desired  current.  Mr.  N.  Kot^nson,  one  of  the  members  of 
tbe  London  County  Council,  asked  Mr.  Sweet  whether  the 
electric  system  adugited  in  the  parish  was  a  Ktiinii:iui  siiocew 
and  likely  to  juay  ita  way.  Mr,  Sweet  replied  that  so  far 
from  the  electric  system  having  proved  a  failure  financially, 
he  waa  lutprtied  tbat  so  large  an  ttndorialcing  ahould  have 
been  oanied  out  without  tbe  necessity  of  any  rate  what- 
ever. Already  they  had  more  orders  for  the  olect«ic  current 
than  they  could  supply  with  their  existing  station.  Tiiero 
was  not  tbe  least  doubt  that  the  present  installation  would 
[tay.  Answering  Dr.  Boll,  Mr,  Sweet  said,  "Of  course 
the  Vestry  were  supplying  electricity  at  a  profit." 

Hall  Tnun ways.— Some  little  time  ago  it  was 
announced  that  the  Hull  tiamways  were  to  be  leased  to  a 
London  syndicate,  who  would  institute  electric  tramcars. 
We  communicated  with  the  authorities,  und  were  given  to 
uuderetand  there  wot  no  truth  in  the  statement,  but  it 
Eeeou  there  niul  have  been,  for  the  Works  Committee  at 
thoir  Last  meeting  tubmilU.il  a  Kuhunio  for  the  purchase  of 
tho  tramway  systems  in  Hull,  construction  of  the  aaue 
with  double  lines,  and  the  leasing  of  them  to  a  London 
syndicate,  to  ho  run  by  electricity.  There  wore  several 
otgeottotts  to  the  details  of  the  aehema,  aitd  after  a  long  di»- 


ensaion,  a  motion  for  tbe  adjoomnent  of  tbe  debate  until 
after  tbe  November  elections  waa  lost,  and  *  reaolutJon  oome 
to  to  dicoou  tbe  objections.  Tbe  period  of  the  lease,  30 
years,  wwobiacted  to  by  Alderman  Leak,  who  thought  thai 
the  Corporation  should  have  the  option  of  t&king  over  the 
system  at  the  end  of  14  years.  Mr.  Pool  thought  thai  the  pro- 
posal to  band  Lhe  trams  over  to  a  company  woa  one  of  the 
grtaleet  blunders  that  thir  Corporation  eror  made.  In  five 
years  every  man  in  that  Council  would  be  in  favour  of 
getting  the  trams.  If  thoy  were  to  poll  the  town  they 
would  fiiMl  the  majority  of  tbe  people  in  favour  of  their 
uiuiiicipalisation.  Motions  to  make  the  lease  t«rmiiiable  at 
sovuri  or  fourteen  yeun  wore  loil.  Several  Other  points  of 
detail  were  agreed  ujion,  aud  Mr.  Russell  moved  an  ameud- 
mont  to  tbe  whole  proposal,  that  tbe  Council  should  adopt 
the  jirinciple  of  the  Oorporation  making  and  conducting 
their  own  tramway  system,  but  it  was  lost,  and  tbe  minutes 
wore  passed. 

out  Loitd  AooomnlAtor  Strip0.^The  important 
expurimeiita  of  Mr.  Desmond  FitzGer.ild  on  tbe  sulpbating 
of  lead  platee,  which  led  to  his  invention  of  gilt  lead 
striiis,  do  not  seen  to  have  received  tbe  attention  they 
deeerve.  Theae  experiments,  which  are  deecribed  in 
bis  patent,  can  be  brieHy  deecribed.  He  leund  that 
when  a  strip  of  lead  was  placed  in  ooutael  with 
[leroxide  of  lead,  the  active  material  could  be  charged  by 
this  contact  without  had  effects  develop  ng,  but  that  when 
the  active  material  was  discbaii^  a  slight  layer  of  sul- 
phate waa  always  formed,  which  eventually  stopped  the 
action,  The  second  cxperimcnl  waa  that  when  the  load  strip 
was  coated  by  a  layer  of  gilt,  however  thin,  the  action  of  both 
charge  and  discharge  could  go  on  without  any  sulphating 
occurring.  This  ex[>eriment  throw*  an  important  light  upon 
the  theory  of  the  ordinary  aocumuUinr.  The  dilTerence  be- 
tween the  Fi  tsGeraldeiperiment  and  thecbargoanddischorge 
of  an  ordinary  accumulator  teems  to  bo  evidently  merely 
one  of  size  of  lead  surface  in  contact  with  active  peroxide. 
The  contact  surface  is  very  much  laiger  in  the  case  of  tbe 
ordinary  accumulator,  but  every  time  the  plate*  are  dii- 
churged  sulplutin^'  must  occur,  and  every  time  this 
aalphating  has  to  be  reduced  again.  This  action  eventually 
destroys  tho  socollod  "  po»itivo  plate."  The  practical  con- 
clusion is  that  the  present  system  re<iuirea  sii  enormous 
surface  of  lead  to  prevent  noticeable  aulphating,  but  with 
gilt  lead  supports,  as  proposed  by  Mr.  Fitrirerald,  the 
extent  of  le^  surface  can  be  very  greatly  diminished,  and 
the  deetruetion  of  the  '  positive  "  is  stopped.  Tbe  discovery 
oi  the  practical  method  of  gilding  ilie  load  stri^u  cost  Mr, 
FitxGerald  four  months  of  experimental  research. 

Meters.— The  cose  of  Bsth  will  very  clearly  demon- 
straic  the  necessity  of  meters  to  a  supply  company.  UntiL 
recently  the  electric  light  in  Bath  waa  auppliod  by  contract 
at  a  fixed  sum  per  burner  p«r  annum,  as  did  the  early  gas 
companies.  Since  there  are  now  aeveral  meters  which, 
although  not  perfect,  are  sufGciently  accurate  for  ordinary 
purpoios,  it  boa  been  decided  to  introduce  the  system  of 
cborgingby  meter,  It  is  an  indication  of  the  greatar  call  for 
Accumcyon  the  putt  of  electrical  engineer!, that  meters  which 
would  pass  tbe  gas  standard  in  percentage  of  error  are  not 
sufficiently  accurate  to  bo  certified  by  the  Board  of  Trade. 
Indeed,  nnly  one  type  by  one  manufacturer,  tho  Shallen- 
berger,  has  the  sanction  of  the  Board  of  Trade,  antl  this  is 
not  to  bo  extended  to  other  manufacturers.  No  other 
metei'  has  yet  absolutely  come  up  to  requirements,  it 
appears,  and  though  there  is  nothing  to  prevent  companioe 
using  that  meter  which  it  ntoA  accurate,  yet 
until  tho  meteri  are  actually  pasaed,  and  until 
a  legal  atandaid  of  current  has  been  adopted,  the 
amount   of   current    sold    cannot    legally  be   sued    for. 
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dzceftt  under  agrooment  to  tak«  such  utd  socb  k  met«r  m 
correct.  Mel«r«,  however,  are  being  very  widely  used  with 
ntisfoctor)'  rosulu,  and  the  leK&liaation  of  tbe  noil  cannot 
bo  rery  long  in  coming.  Tbo  dissatiifaction  of  Uic  contraot 
•yaUm  i»  twofold,  both  with  him  who  givea  and  him  wbo 
raeeirefl — the  company  and  the  consumer.  For  the  absence 
of  motor  leads  to  waBt«  of  current,  and  the  penioDt 
who  abut  tip  ibop  at  an  early  hour,  or  even  7  |).m., 
feel  tbej-  are  payEng  a  higher  price  for  the  light 
tban  tbe  hotels,  cliibci,  and  other  eontnmorc  wbo  keep  their 
light  going  till  midnight.  There  are  ceveral  exceedingly 
good  meters  on  tbe  market,  and  we  hear  great  things  are 
being  aaid  of  a  meter  wo  doaeribod  aomo  year  or  so  ago, 
made  by  a  firm  in  the  North  of  England,  which  is  to  be 
ado])ted  in  an  important  central  station  shortly  to  be 
•tarted.  For  all  sakos,  it  it  to  be  hoped  the  Board  of 
IVsde  will  obtain  their  legalisation,  aa  they  expect,  before 
Parliament  meota.  Some  woiidorfiilly  dote  agreementu  have 
been  made  with  tbe  Board's  apparatus  aod  the  best 
Oennan  standards,  and  the  French  electricians  are  under- 
stood to  int«nil  to  iidnpt  the  British  legal  nnit. 

Slttotro-Therapentlos.~We  referred  in  our  last 
ianie^  p.  316,  to  an  article  In  our  contemporary  Traiif, 
FiKiHtet,  and  RwrtalioH,  and  stated  that  the  concluding 
portion  ol  tbo  article  would  appear  in  a  subsequent  issue  of 
that  [»per.  We  have  tbo  conclusion  before  us,  and  tbo 
author  of  this  article  very  kindly  sums  up  his  conelusiona, 
which  are  (1)  that  tbe  Harness  olectropathic  belts  do 
generato  current :  (3>  that  those  currenu  penetrate  tbe 
skin ;  and  (3)  that  the  ourrenta  in  question  approximate 
very  closely  in  strength  with  homo-electric  currents. 
We  must  confess  still  to  a  lack  of  conviction, 
We  will  not  object  to  the  Rrat  eonclnaion,  an<l  wo  do 
not  think  that  anyone  eUe  objecta  to  it.  With  regard  to 
the  second  we  are  ut  a  lo«s  to  know  how  these  cnmnta 
manage  to  penetrvM  the  skin;  and  thirdly,  we  do  not 
quite  undersund  the  author's  msmini;  of  homo  electric  cur- 
reou ;  nor  are  wc  quite  snre  from  his  experiments  that  he 
oogbt  to  designate  th«  currents  c;tuicing  the  iloHuction  of  bin 
galTaaooHlor  as  homo«tectnc  currents.  It  is  probubly  an 
open  secret  to  some  of  us  that  the  author  of  these 
orttelee  has  had  an  eztenaire  experience  in  electrical 
uattera,  and  that  tbe  questions  which  ho  here  discusses 
bare  boon  more  of  less  discussed  rerbally.  In 
the  ex|>oriments  be  describes  there  are  two  electric 
|)henomenu  under  nonsidoration,  or  perhaps  tbree—tho 
body  looked  upon  aa  a  generator,  as  a  conductor,  and  as  a 
ooodtnser.  Had  the  author  been  sativlied  with  merely 
describing  his  oxpenmonts,  and  not  connecting  them  in 
any  way  with  Harness's  electru|iaihic  belt,  more  attontion 
wouM  probably  bare  bsea  given  to  ihem.  We  venture  to 
thiiik,  however,  that  thin  is  :i  mifUke,  and  that  the  very 
COnneotJon  between  these  experiments  and  the  belte  should 
lead  to  a  closer  investigation  of  what  the  author  aaya,  when 
probably  it  will  be  founij  that  though  a  repetition  of  the 
•KpwrimanU  leads  to  similar  resulu  the  intori>retatioo  of 
the  caueos  may  ba  totally  different.  For  tome  time  past 
we  have  been  endeavouring  to  arrange  for  a  repetition  of 
the  axperimnnu,  but,  as  most  jiooplo  know,  when  several 
people  are  int«re*t«(l  in  a  muter  it  is  dilKoult  to  get  a 
meeting  at  a  jiartlcular  timai.  We  shall  therefore  laavo 
further  eommenta  until  wo  hare  gone  through  tbo  whole 
series  of  the  oxperioHnto  as  described.  Any  reader  who 
has  tbe  uae  of  a  sensitive  galranometer  can  easily  eunduot 
iba  experiraenta.  It  wouUI  be  perfaapo  satisfactory  if  a 
number  of  tbsm  did  so,  in  order  t«  get  ooncloaiva  tvidenee 
an  ooe  side  or  the  other. 

fflM  Waks— It  is  fashionable  amongst  a  certain  elaas 
of  eUetriosl  engineers  (o  Mjr  Uwt  Un  toaotun  sompaaiM 


do  little  bat  throw  obataclc*  in  tbe  way.     Sp«aldil|t 
way  is  but  giving  vent  to  random  words  and  vilifying  u 
important  and  honourable  body  of  men  who  are  seeking  to 
do  their  duty  to  themselves  and  the  public.     Tbe  more 
reasonable  proeeas  would  have  been,  what  might  still  be  dons 
with  advantage,  for  these  selfsame  electrical  engineers  or 
others  to  wriu  a  (air  and  straiKht(orw.trd  account  of  what 
they  considered   the  duties  oif  »n   insurance  office   (ran 
their  standpoint,  with  full  and  sufficient  details  of  eloctrial 
work  to  render  the  technical  knowledge  neceaoary  to  paas 
good  work  easy    of  attainment.      Tbe  organ  of   the  lira 
offices,  the  Review,  in  the  issue  of  Od  Sth,  takes  np  the 
question  of  electric  installation  risk  in  an  eminently  reason 
able  spiriL     "Slowly  but  surely  a  corps  of  tniiud  snr- 
voyora  has  been  formed,"  says  this  paper,  "  who  liy  ptBcCk* 
are  mpidly  acquiring  a  knowledge  of  the  vatioa*  pMote 
involved,  and  of  how  many  specific  dangsn  mealed  can 
bo   avoided ;    but  wo  would  warn   liolh   tbe   ]m1i\k  and 
the  lire  ofTices,  thut  infinitely  more  depends  upon  the  repo- 
ution  of  tbe  firms  engaged  in  laying  on  tbe  ineUllatJea 
than  any  survey,  however  close  and  searching.    If  Sre  sur- 
veyors had  to  lost  ponoually  each  section  oi  every  imtaUa- 
lion  put  uj>,  it  would  mean  an  incredible  amount  of  time 
and  trouble  being  dovotod  to  the  subject.     What  ia  raally 
wanted  ia   the   formation   of  a  ooriM  of   scientifie  elee- 
tricians,  who  shall,  at  tbe   request  of    tbe    fire    oltafej 
give  independent  certificates,  without  knowing  or  c*H^^| 
for  the  interests  o(  either  the  electric  firm«  intereeted  or 
the  fire  insurance  compaoiee.     It  shall  be  their  duty  to  teat 
every  ap|>ai&tus,  from  the  installation  of  the  dynamo  op  to 
the  last  switch.    They  should  not  merelj-  havo  the  powv, 
but  they  absolutely  should  lilt  the  using  at  all  jmnts  and 
test  tbe  diameter  of  the  wires.    Tbey  should  reqotre  ta  ha 
furnished  with  a  sample  of  all  tbe  wires  laid  on,  witbt 
statement  attached  to  oach  wire  of  tbe  circuit  oa  which  il 
is  used,  and  the  power  and  capacity  of  the  lamps  tbenk 
Switches,  fuses,  and   cireuiu   should   be   numbered,  asA 
aamplea  of  tbe  wires  and  f  usei  used  stuck  on  a  sheet  of  card- 
board ;  the  whole  work  on  a  moderate  inatalUtioo  wouM,  en 
such  a  system  as  this,  not  take  half  a  day  to  acconplnL* 
Tbe  Bei-ifw  iritenils  to  deal  more  fully  with  the  tochntcal 
aspect    of  tbe    case,  and    it    will    be    very    wall    w«rth 
the   while    of    those    engineers    whose    iotereste  are  at 
stake     on      this     question    to     wutch    tbo     dinmsaiwi 
which    will    ensue.      The    statement    is    added    at    tba 
close  of  a  thoughtful  article  that  "  we  are  deliborMstj 
of    tbe    opinion    that  a    jiri^rly    executed   low-teoslaa 
installation  of  the  electric  light  U  infinitely  t^fer  thaa  ga^ 
and  most  immeasurably  better  than  any  kind  of  ligbtini 
by  meaits  of  lamps  or  candles."    It  is  hoped  the  moans 
will  be  found  and  regularly  adminittered  to  protect  the 
safety  of  tba  householder,  and  avoid  all  extn  risk  to  tbt 
im  II  ranee  oompanie*. 


Ttao  Goodwin  Sands. — Tliere  is,  sayt  tba  Wmtm%  ' 
Miming  Sf-te*,  some  prospect  of  an  earljr  estabUtbment  o( 
telegraphic  communicatkM)  between  tbe  lightahijM  placed 
on  tbo  Goodwin  Sands  and  the  ahore.  Although  it  b 
understood  tfant  the  Trinity  masters  have  yet  to  report  tk 
reeott  of  their  recent  investigations,  it  was  semi-oacialty 
sUted  in  a  letter  received  by  the  Dover  Town  Couosil 
from  a  gontiomao  who  has  for  a  long  tioie  interested  bios- 
self  in  this  aaatur,  that  it  had  been  decided  to  connect  the 
But  Goodwin  lightahip  with  Dover  and  the  North 
Sands  Head  lightship  with  Itansgata.  The  Trinity  masters 
visited  the  Goodwin  lighuhips  a  week  or  two  migo,  and 
took  soundings  in  connection  with  the  proposaJ  aebaoMb 
The  North  Sands  Head  lightship  it  about  ei|^  or  nine 
milsa  from  Ram«gal«,  being  dlTMtly  oppoaiU  BnadilBfft. 
Il  is  alao  about  aqul-diitaot  kom  Deal  aa  eemparad  with 
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lUmBg^te.  The  Eait  Goodwin  lightahip  ia  directly 
opposite  Deal,  about  seven  miles  from  Uie  shore,  ffhiial 
the  southern  extremity  of  the  saada  is  marked  by  the 
South  Sands  Head  lightship,  about  six  miles  from  Dover, 
tnd  nearly  opposite  the  South  Foreland  lights.  It  ia  not 
yet  known  how  the  proposed  scheme  will  be  cariied  out, 
but  it  is  thought  that  a  connecting  cable  will  run  between 
all  the  lightships,  termio&ting  at  Kamsgate  and  Dover. 
The  sands  have  four  lightships,  the  fourth  being  the  Gull 
light,  in  the  Gull  stream  between  the  sands  and  what  is 
known  as  the  Brake  Sand — running  between  Ramagate 
and  Deal.  The  effect  of  circuit  communication  of  this 
character  would  be  that  lightshijis  could  telegraph  for 
assistance  from  whichever  point  wind  and  sea  would  permit 
it  to  be  obtained,  as  it  often  happens  that,  although  a  vessel 
in  distrese  is  nearer  to  Ramsgate  than  to  Dover,  the  direc- 
tion of  the  gale  would  enable  the  tug  and  lifeboat  to  proceed 
much  more  easily  and  quickly  from  the  latter  port.  Probably 
there  are  do  "  sea-traps "  in  the  world  which  have  so 
gruesome  a  record  of  wrecks  as  the  Goodwins.  At  low 
water,  although  seven  or  eight  miles  from  the  shore,  the 
Bands  are  high  and  dry,  the  banks  in  some  places  being 
so  sharp  in  their  declivities  that  vessels  run  from  deep 
water  dbectly  on  to  the  sands.  At  high  water  the  sea 
is  always  disturbed,  and  in  rough  weather  the  roar  of  the 
breakers  can  be  heard  foi  a  considerable  distance.  There 
have  been  schemes  under  consideration  for  coping  with  the 
dangers  of  the  Goodwins,  but  very  few  of  them  have  been 
at  all  practieaL  One  scheme  was  for  the  construction  of  a 
lighthouse  with  a  sailors'  chapel  annexed  resting  on  wooden 
piles  in  the  sands ;  another  was  for  the  making  of  a  harbour 
of  refuge  in  the  Bands  by  encircling  what  is  now  known 
as  Trinity  Bay,  the  harbour  to  be  named  after  the 
Prince  of  Wales.  This  was  proposed  in  1S43,  and  em- 
braced an  elaborate  scheme  of  docks,  warehoui'ea,  and 
fortificationB.  The  author  of  the  scheme  was  Mr.  Bush, 
C.E.,  and  it  was  estimated  to  coat  a  quarter  of  a  million, 
but  it  did  not  meet  with  any  support.  The  scheme  of  con- 
necting the  lightships  with  the  shore  telegraphically  is, 
however,  eminently  practical,  and  is  probably  the  only  way 
to  reduce  the  dreadful  death-roll  of  the  sands.  It  will  not 
only  ensure  speedy  communication  with  the  shore,  but  it  will 
enable  directiona  and  instructions  to  be  given  of  the  greatest 
valae  to  those  on  shore  in  going  off  to  rescue  a  crew.  The 
greatest  difBcultiea  to  be  contended  with  at  present  are 
fogs  and  snowstorms,  during  the  prevalence  of  which  it  is 
impoBsble  to  give  signals  to  the  shore,  or  for  a  lifeboat  to 
find  a  ship.  It  frequently  happens  that  a  vessel  gets  on  to 
the  sands  in  the  night  during  a  heavy  gale,  and  is  a  wreck 
before  any  communication  can  be  obtained  with  the  shore, 
and  the  same  thing  happens  in  snowstorma  and  fogs.  At 
the  present  time  the  masts  of  the  "  Haztebank,"  a  new  iron 
ship  on  her  first  voyage,  which  struck  during  a  fog  on  the 
south  end  of  the  bank,  can  on  a  clear  day  be  seen  from 
Deal  above  the  water. 

Cateloffne  of  Central  Stations. — It  certainly  must 
be  a  satisfac^oD  to  the  authorities  of  a  municipality  to  be 
able  to  know  a  firm  to  whom  they  can  telegraph  "  Please 
BUpply  a  central  station  for  100,000  lamps,  plant  for  6,000 
to  start  within  a  fortnight,"  or  words  to  that  effect,  as  the 
lawyers  Bay.  The  catalogue  of  Messrs.  J.  E.  H.  Gordon 
and  Co.,  Limited,  of  11,  Pall-mall,  takes  the  standpoint, 
that  the  demand  for  complete  central  stations  is  becoming 
extensive;  that  they  are  contractors  for  central  stations,  the 
onlylarge  contractors  not  tied  down  toanyparticularsyst  em; 
tbat  they  have  carried  out  as  engineers  or  contractors  a 
Damber  of  the  most  important  central  stations  of  Great 
Britain ;  and  that  as  tbey  are  frequently  asked  for  their  cata- 
logne  the  best  answer  would  be  drawings  and  descriptions  of 


the  principal  works  carried  out  under  their  superintendence 
as  engineers  or  by  their  contractors,  with  the  approximate 
cost  of  each.  Where  the  cost  of  items  apiece  is  some  £60,000 
or  £100,000  this  is  evidently  not  easy  to  do  within  exact 
limits,  as  town  requirements  differ,  but  Messrs.  Gordon  will 
on  receipt  of  plan  of  town  and  particulars,  forward  within 
a  few  days  an  inclusive  price  for  a  station  with  plant  and 
mains  ready  for  work.  The  case  most  likely  to  occur  is 
when  a  municipality  or  company  is  anxious  to  start  a 
station  and  expect  that  when  started  it  will  be  largely 
supported,  but  at  the  same  time  they  only  wish  to 
spend  a  small  amount  to  be?in  with.  Special  atten- 
tion is  given  to  this  point,  and  tenders  will  be  given 
tor  a  complete  scheme,  together  with  plan  for  estab- 
lishing at  first  a  small  portion  complete  in  itself, 
yet  so  that  the  small  plant  will  not  need  alteration  or  re- 
placement, but  will  form  an  integral  part  of  the  whole 
scheme.  The  success  that  has  attended  the  installations 
already  carried  out  by  Messrs.  Gordon  in  England  and 
Ireland  are  sufficient  to  demonstrate  that  the  firm 
are  thoroughly  reliable  and  competent  to  fulfil  their 
promises  with  complete  satisfaction,  and  the  issue  of 
this  interesting  catalogue  of  central  stations  will  serve 
to  spread  their  renown  as  electrical  engineers.  The 
first  description,  with  full-page  illustration,  is  of  the 
old  Paddington,  G.W.R.,  central  station  of  1,900  h.p., 
which  baa  been  at  work  since  1886,  erected  under  the 
superintendence  of  Mr.  Gordon.  The  Manchester-square 
station  of  the  Metropolitan  Company,  erected  by  the 
Electric  Construction  Company,  to  the  designs  of  Mr. 
Gordon,  forms  a  more  modern  example  of  an  alternating- 
current  distribution.  It  has  50,000  lights  capacity,  and  is 
one  of  the  best-arranged  stations  inLondon,  Another  station 
of  the  Metropolitan  Electric  Company,  Gathbone-place, 
was  also  rearranged  completely  to  Mr.  Gordon's  designs. 
Since  the  firm  became  Messrs.  J.  E,  H.  Gordon  and  Co., 
Limited,  several  electric  light  stations  have  been  carried 
out  entirely  by  them  as  contractors.  Carlow  is  a  well- 
known  example,  and  is  of  special  interest,  as  water  power  is 
successfully  used  and  transmitted  electrically  from  Milford, 
five  miles  away.  The  Town  Commissioners  express  them- 
selves "highly  pleased"  with  the  public  lighting.  The  streets 
are  lighted  by  13  arc  lamps  of  1,200  c.p.  and  40  incandescents 
of  16  c.p.,  and  theplantiscapableof  supplying,  in  addition, 
1,300  lamju  of  8  c.p.  to  private  consumers.  The  total  cost 
was  about  £10,000.  The  total  revenue  of  the  Carlow 
Gas  Company  ia  about  £1,700,  and  of  this  nearly  £400 
was  secured  by  the  electric  company  in  the  first  six 
months.  An  interesting  photograph  of  the  Carlow  streets 
is  given,  and  also  the  station  itself,  inside  and  out.  At 
Larne  the  central  station  cost  £12,000.  The  town  is  lighted 
by  11  Brockie-Pell  arcs  and  50  incandescents,  the  system 
being  alternating' current  with  steam  plant,  The  Town 
Commissioners  are  "  highly  satisfied."  Photographs  of  the 
plant  at  this  station  are  shown.  Bray,  the  Dublin 
Brighton,  was  lighted  for  £20,000,  the  dynamo  being 
driven  by  water  power.  There  are  117  public  lamps — 23  arcs 
and  the  rest  incandescent ;  and  private  lighting  ia  also  given. 
The  illustration  of  the  Bray  station  ahows  clearly  the 
arrangement  adopted.  The  last  central  station  shown 
is  that  at  Sydenham,  which  we  have  fully  illus- 
trated in  our  columns.  The  contract  was  for  20,000 
light  plant  for  £51,175,  and  it  was  completed  and  the  light 
running  in  67  daya,  2^  hours  before  the  Press  view  of  the 
Crystal  Palace  Exhibition  on  January  8.  Some  magnificent 
reproductions  of  photographs  of  the  Sydenham  plant  are 
given  with  detail  drawings,  and  it  can  be  seen  that  this 
"dialogue  of  stations"  supplies  collected  information  of 
the  greatest  interest  to  public  authorities  at  the  present 
moment 
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RONALD  A.  SCOTTS  WORKS. 


We  ntut  eonfow  to  » fpxx)  <)cal  of  ifttisfaction  daring  a 
reoent  risit  to  Ron«Itl  A.  8coU's  work*  at  Acton  Kill,    (or 


«ioii.  A  combination  of  tlie  two,  bowitv«r,  would  ti« 
ilourablo.  The  mere  laboratorj-  Bliident  ii  a  somoirfatt 
tuelen  aniroul  diirinff  the  earlier  dafi  of  hii  enterlnit  in<^, 
liio  roii^h,  iirflcticiil  Tifo  of  an  engine«r,  Hbi!e  tbo  fuctor 


1 


tskDy  jr«ua  put  we  Irnre  bseii  atrenuoiu  atlrocatea  of 
factory  uperlaoco  r«lbiir  tbun  Ubontory  ujiwlwe*  (or 
tboM  who  iiitciMl  BUkkiiig  olocliical  bniftiHtriiig  »  profn- 


wof kor  bu  bi*  peculiar  idiosjrncrauw  which  are  uot  alway* 
The  attar,  however,  if  ba  bu  uny  )[o  io  him  at 


pleaoanL 
•1),  nulcM 


the  hotter  uao.     He  it  lanillar  oooujih  witll 


!  10  Ihe  ^TfeMlwCAI.  BicAINEBM,"  OtUAer  Ifth,  I89S. 


HTEMKv  lumox. 


r>.<».   J»ii->    I'lllHI. 


M'-.>i.>M>  <:,   i-mxttlULD. 


^ 


/ 


1 


nax  s.  vKkiir, 


W.    H.    «'<IU>M. 
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Among  UiB  t»o«t  rocent  devdopmeaU  of  electrical  Hppt- 
ratiu  by  this  firm  is  ooe  io  coniiectitin  with  miliUrj-  opera- 
UoDt  at  night,  dMcribed  in  our  tnutt  ot  S«pt«i»b«r  16, 


I.— Poaltlvo. 

Stilkmora  rMOnt  in  iho  porfoction  of  "  writing;  on  Iho 
cloud*."  It  ii  well  knoirn  ibut  for  Home  timo  efTorU 
bare  been  taitit  by  various  enteruriting  |ioo|>lo  to  iid&pt 
electric  MMrch-light  appiiratiis  to  advertising  uurpoaes.  Mr. 
Bonald  Soott  bna  not  only  attempted  the  clear  ilirowinK 
-of  words  to  a  distaitce,  but  baa  succoeded  in  doing  iu 


Sana  weeks  aco  we  were  (ogninnt  of  his  woHc  in  tbis 
■liredluii,  aivl  hnvo  bmin  k«pt  Informod  of  tbe  jilii|ie«i  of 
tbu  i!Xiiunnii!nt«  which  wo  wicnsMeil  mi  Tttosdajr  night 
luL.  Piir  inuiD  time  beloro  we  reaofae))  Aeton  Hill  Works 
wo  cot*'-'  — ■  ihe  beam  ol  light  being  tntneil  in  various 


directions.  Wo  conid  also  aeo  tbat  Ihe  Ifgbt  wu  dMncUv 
scpnralod  into  partfl,  but  the  night  W8»  clear,  cold,  and 
Harry,  with  no  ciouda  D|ion  which  to  throw  the  h«:im  So 
it  was  not  till  we  got  nenrer  the  point  of  experiment,  and 
could  see  the  beam  of  light  thrown  on  to  diaUnt  trees,  thai 
we  cMild  fli>tiiiKiii»h  the  letters.  Theaa  were  dear  nnat  well- 
defined,  and,  ol  conme,  proved  to  lie  tbe  inevitable  "  Peers' 
Soai) "  met  with  everywhere  The  senrcb-light  wet  tsimeH  in 
.ill  directions,  and  whcrcv<r  there  was  a  material  object  ujion 


rio.  e.~N<KaUi'<<. 


which  tbe  beams  eould  impiage,  tbe  words  were  dlMtaeth 
Boeo.  Altogotber,  the  experiment  ma  most  auceaMlol,  vm, 
as  always  la  tbe  case,  the  reuilt,  as  we  were  infonsed,  ii 
obtained  in  a  very  cimi>le  manner ;  but  as  the  arrangemeni 
forms  the  sabjecfrmatter  of  guteiits  we  wore  prevented  frea 
seeing  or  saying  more.  Altogether,  then,  wo  look  upon  thMs 
works  aa  producing  good  aptnratiis  of  the  kind  to  whid 
especial  attention  is  devoted,  and  as  giving  prMticeaei 
eiqierience  to  those  who  desire  it^  and  enter  ite  pniiieHi 


TBE  LEEDS  ARC  UGHT  SYSTEM. 


1 


Judging  bv  the  scant  display  at  recent  electrical  exfaiht 
tioni,  one  it  lod  to  tbe  conriction  that  there  are  atill  oely 
two  or  throe  important  types  of  arc  dynamoe  for  aerisi 
lighting,  and  that  these  hiivo  oxiwricrcod  Mule,  if  any. 
improvementa  during  the  paii  few  years.  In  all  [iTob*bility. 
tlieee  machines  ere  oi  perfect  oa  their  peculiar  design  w 
oonetrucUon  wairante,  but  it  is  of  tbe  rarest  ooourresM 
that  resulta  of  tests  with  such  dynamoe  are  placed  brim 
the  public  Of  comiwund-wound  and  shunt' wound  dytmam 
for  incandeeoent  lighting  or  for  ninning  arc  Ughte  in  perslh^ 
tliere  are  innumerable  types  in  the  market,  all  claiming  thi 
higbeat  possible  efficiency.  Arc  Inmpe  are,  at  a  rule,  ooh 
uaed  for  the  lighting  of  atreeta,  Urge  open  spaeee^  puUm 
buiMingB,  and  factories  poeaeant^  lofty  rooms.  In  aaeh  VMM 
tlie  distribution  of  tbe  current  to  tbe  lamid,  if  placed  **  Ii 
parallel,''  involves  a  capital  outlay  for  copper  leaila  oflai 
exceeding  in  coirt  the  v-.ilue  of  the  electric  generators  lad 
lampecoBihinol,  even  when  allowing  a  very  conaidaraUe 
lots  o(  eDei:gy  in  transmission.  Thewi  facts  are  wall  know* 
Io  deetrical  enginoera,  and,  wherever  posiible,  "  aariea  '  wt 
lighting  is  reeoited  to  for  economic  reasono.  The  follow- 
ing is  a  then  description  of  a  syatem  of  aeries  arc  lighliaf 
evolved  by  one  of  the  best  known  enKineerlng  firms  in  lbs 
kingdom,  Messrs.  iireenwood  and  Batl^,  ol  Leeds,  who 
have  iiNired  no  pains  in  producing  a  highly  edkteit,  eoce 
imct,  and  eoonumieel  awnntus.  Ft([.  1  abowi  tbe  geural 
amngeoenl  of  a  ftO-llght  dynamo  with  the  regnlaUng  gear 
attaeud.  By  Fig.  3  we  con  trace  tbe  circuit  represeetad 
in  diagrammatic  fnrm.  Tbe  field  magnet  polo*  of  ibt 
dynamo  bare  two  omall  projtettoins,  which  aonre  a*  a 
raagnatie  field  u>  a  tittie  fkt  ring  orBOsture,  M,  whU  is 
provkled  with  an  ordinary  coBunntelor  and  »  pair  oi 
brusbet  receiring  a  weak  current  through  an  aatoaalk 
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nvanang  awitch.  This  owitcb  cfiii«isu  of  tut  electromagnst 
eiurgiMd  by  tbe  main  current,  an  arnifttitro,  L,  which  can 
maVfl  contact  wibh  either  ol  the  MrmiiittU,  a  and  b,  and  two 
rMiatancos,  K,  oonnstinfc  ol  CMrboo  roda  Kbout  jio.  in 
diameter  and  loiiie  6in.  lon^.  Tho  iltghtest  variation  of 
the  E.M.P.  in  ih«  main  circuit  will  cause  the  armature,  L, 
to  make  contact  tbrongta  a  or  &,  aa  tho  com  ma}'  be,  and 
■end  ■  current  through  the  armature,  M,  in  one  direction 


Kt)m)>«r  of 
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lor  the  othev,  and  thuH  cause  the  latter  to  revolve  forwards 
or  backwards.  By  virtue  of  this  rotuiion  of  M,  the  circular 
rack,  S.  suMMrtine  the  bruahhoHors  of  the  dynamo  will 
move  bIowIJ  (it  being  driven  ihrongh  a  imall  train  of 
wbeela  ge«red  to  the  a|>iiid!e  of  M),  and  thus  adjust  tho 
poaitionof  ib«dyiuuDobn»beclo*uit  tho  E.M.F,  demanded 

I  by  any  number  of  arc  lam[)ii  arranged  in  acrios.  Contrary 
tbe  expectations  of  some  olectricaJ  expona,  there  is  no 


The  reRUbtor  abeorba  only  31  watU,  or  a  boot  i  per 
cent,  of  the  maximum  load — quite  a  nef;li|!ible  quantity. 
There  is  no  sparkinf;  at  the  con  Uct- rank  or,  and  when  once 
udjuRted  the  uutomntic  i-ei;ulator  will  act  promptly  and 
witbout  any  further  attention,  except  an  occasional  dusting. 
By  the  Leeda  arc  light  system  it  is  possible  to  run  incan- 
descent lamps  in  serie«  with  arc  lamps.  Such  incandescent 
lamps,  of  course,  must  use  the  same  curreal  as  tbe  an 


Are      Lamps 


Fiu.  3. 


"  hunting"  in  the  reflating  gear — the  energy  used  in  actuat 
ing  it  is  exceeilingly  nauW,  and  the  affieiency  of  tbe  whole 
machine  at  various  londs  remarkably  hich.  Tbe  foUowinj: 
testa  made  on  a  201igbt  machine  wilt  show  this  most 
oloarly.  The  machine  nas  driven  by  an  electric  motor,  tbe 
brake  borse-power  of  which  was  easily  ascertained,  rnnninic 
ataoonstant  S|ieed  of  i.W  revohitiuns  per  miuute.  The 
current  was  constantly  at  10  am|ierea,  and  the  average 
voltage  measured  -17  volts  per  lam|i. 


lamps,  aod  they  are  fitted  with  holders  and  iwitclies,  to  be 
put  in  and  out  at  will.  Tbe  economy,  sim[jlicity,  and 
utility  of  having  both  arc  and  incandescent  lamps  run  io 
■erieafrom  the  same  dynamo  will  bo  appreciated,  oweoially 
ill  such  caaee  as  tbe  lighting  of  mills,  factories,  ana  puUic 
balla,  where  the  greater  part  of  the  lightine  is  done  by 
meant  of  arc  lamps,  but  where  a  few  incandoscunt  Umpa 
would  be  tueful  in  offices  and  rooms  forming  part  o(  toe 
premiaea. 
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'nUe  of  Order. 


To  wfaom  gnu  ted. 


Revoked  or  repealed. 


Edison    and   Siraii   United   Electric  LichtinK 

Order,  18S4. 
St.  J&iiie«,  St.  MutiD,aiid  St.  Oootgti'g,  Baaover- 
equare    (West    London)    Electric    LuEhtinfc 
Ordar,  18S4. 

Cheleea  Electric  Lighting  Order,  1886. 

Binningbatn  Electric  Light  and  Power  Order, 

1889. 
Houee-to-Hoaee  Electric  Light  Supply  Order, 

1889. 

Kenein^n  aod  Knightsbridge  Electric  Light- 
ing Order,  1889. 

Liverpool  Electric  Lighting  Order,  1889. 

London  Electric  Supply  Corporation  Electric 
Lighting  Order,  1889. 

Metropolitan  Electric  Sapply  Company  (Mid- 
London)  Lighting  Order,  1^9. 

Metropolitan  Electric  Supply  Company  (Wast 
London)  Lighting  Order,  1889. 

Netting  Hill  Electric  Lighting  Order,  1889. 

St.  Martin  Electric  Lighting  Order,  1889. 

South  Keneington  Electric  Lighting  Order, 
1S89. 

Swansea  Electric  Lighting  Order,  1889. 

Weatminner  Electric  Lighting  Order,  1889. 

Aberdeen  Electric  Lighting  Order,  1S90. 
Accrington  Electric  Lighting  Order,  1890. 
Aihtoa.under-Lyne  Electric  Light  and   Power 

Order,  1890. 
Ayr  Burgh  Electric  Lighting  Order,  1890. 
^Oap  Electric  Lighting  Order,  1890. 
BarnileT  Electric  Lighting  Order,  1890. 
Bedford  Electric  Lighting  Order,  1890. 
Belfast  Electric  Lighting  Order,  1890. 
Birkenhead  Electric  Lighting  Order,  1690. 
Blackburn  Electric  Lighting  Order,  1890, 
Blackpool  Electric  Lighting  Order,  1890. 
Bognor  Electric  Lighting  Order,  1890. 
Bonmemonth  Electric  Supply  (Brueh)  Order, 

1890. 
Bonraemouth  Electric  Supply  (House- to -House) 

Order,  I89a 
Bamle;r  Electric  Lighting  Order,  1890. 
BurtOQ-on-Trent  Electric  Lighting  Order,  1890. 
Buy  Electric  Lighting  Order,  1890. 
Cambridge  Electric  Lighting  Order,  1890. 
Chattham,    Rooheeter,    and    District    Electric 

UghtiDg  Order,  1890. 
Cheltenham  Electric  Lighting  Order,  1890. 
Cbecber  Electric  Lighting  Ot^er,  1890. 
Coatbridge  Electric  Supply  Order,  1890. 
Darliagton  Electric  Lighting  Order,  1890. 
Derby  Corporation  Electric  Lighting  Order,  1890 
Dover  Electric  Lighting  Order,  1S90. 
Dundee  Electric  Lighting  Order,  1890. 
Butboame  Electric  Supply  Order,  1890. 
Fleetwood  Electric  Lighting  Order,  1890. 
Oalway  Electric  Lighting  Order,  1890. 

GIbbbow  Corporation  Electric  Lighting  Order, 

Great  Yarmouth  Electric  Lighting  Order,  1890. 
Haatiogs   and    St.    Leonards-on^Sea    Electric 

Sap^y  Order,  1890. 
HaatingH  (Pnblio  Purpoaee)  Electric  Lighting 

Order,  1890. 
Hove  Electric  Lighting  Order,  1890. 
Hoddenfield  Eleotric  L^bting  Order,  1890. 
Kelrinnde  Electric  L«hting  Order,  1890. 
Einnton-iipon'Eall  Electno  Lighting  Order, 

I^noaater  Electric  Lighting  Order,  1890. 

Leicester  Electric  Lighting  Order,  1890. 

Ci^  of  London  Electric  Lighting  (Brush) 
Order,  1890. 

City  of  London  (East  District]  Electric  Light- 
ing Order,  1890. 

Cryctal  Palace  and  Diatrict  Electric  Lighting 
Order,  1B90. 

lAmbeth  Eleotric  Supply  Order,  1890. 

Lcmdon  Electric  Supply  Corporation  Eleotric 
Lighting  (Metropolitan)  Order,  1890. 


Edison  and  Swan  United  Electric  Idght  Co.,  Ld. 
Weet  London  Eleotric  Idgbting  Co.,  Ld. 


1886. 
Chelsea  Electricity  Supply  Co.,  Ld. 

1B89. 
HeaerB.  Arthur  Chamberlain  and  George  Hookhaiu, 

House- to-Eonae  Blectrlo  Supply  Co.,  Ld. 

Kensington  and  Knightabridge  Electria  lighting  Co.,  Ld. 

Liverpool  Blectrio  Sapply  Co.,  Ld. 
London  Electric  Sappiy  Corporation,  Ld. 

Metropolitan  Electric  Supply  Co.,  Ld. 

Do.  do. 

Netting  Hill  Electric  Lighting  Co.,  Ld. 
The  Electricity  Supply  Corporation,  Ld. 
Chelsea  Electricity  Supply  Co.,  Ld. 

The  Corporation. 

Westminster  Electrio  Supply  Corporation,  Ld. 

1890, 
The  Corporation. 

Do. 
Municipal  Electrio  Light  and  Power  Corpomtion,  Ld. 

The  Corporation. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
The  Electric  Trust,  Ld. 
Brush  Electrical  Engineering  Co.,  Ld. 

South  of  England  Houee-to-House  Electricity  Co.,  U. 

The  Corporation. 

Do. 
The  Corporation. 

Do. 
Chatham,  Rochester,  and  District  Electric  L^htlng  Co.  ,Ld. 

The  Corporation. 

Do. 
Scottish  House  to -House  Electricity  Co.,  Ld. 
The  Corporation. 

Do. 

Do. 
The  Gas  Commissioners. 
E^tboume  Electric  Light  Co.,  Ld. 
The  Improvement  Commissioners. 
John  Perry,  Jamee  Peny,   and   Jamee   Edwaid   Pearoe, 

trading  as  ^e  Gslway  Electric  Co. 
The  Corporation. 

Do. 
Hastings  and  St.  Leonards-on-8ea  Electric  UgbtCo.,  Ld. 

The  Corporation. 

The  Hove  Commissioners. 
The  Corporation. 
Eelvinside  Electricity  Co.,  Ld. 
The  Corporation. 

Do. 
Do, 
Brush  Electrical  Engineering  Co.,  Ld. 

Laing,  Wharton,  and  Down  Construction  Syndicate,  Ld. 

Electric  Installation  and  Maintenance  Co.,  Ld. 

House- to -House  Eleotric  Light  Supply  Co.,  Ld. 
London  Electric  Supply  Corporation,  Ld. 


Revoked  Feb.  4, 1887. 


Revoked  Aug.  20, 1891. 


Revoked  Jan.  18, 1892. 


Revoked  Jan.  29, 1892. 


•  This  order  authorised  the  transfer  to  the  Edison  and  Swan  United  Electric  Light  Co.,  Ld.,  of  the  powers,  etc,  gnn^  by, J*" 
following  orden— viz.,  St.  James's  and  St.  Martin's  (London)  Electric  Lighting  Order,  1S83 ;  Hanover- sqaare  District  (Lo™'>°)  ^i™ 
trie  Lighting  Order,  1SS3  ;  South  Kensington  Eleotric  Lighting  Order,  1883  ;  Strand  District  [London)  Eleotric  Lighting  Older,  1883 
Vtctom  Mstriet  (London)  Electric  Lighting  Order,  1883.     These  orden  have  sinoe  iMen  revoked. 

t  Tht  Liverpool  Electric  Lighting  Order,  1892.  scheduled  to  the  Electrio  Lighting  Orders  Confirmation  {No.  4]  Bill,  now  befort 
Farliamwt,  contains  a  provision  for  toe  repeal  of  tide  order. 

(To  be  cmUmwd.) 


§80 


ttrt:  EtEOTtiiCAl  engineer,  October  t4.  isbi 
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TO    CORRBSPONDBMTa. 

Atl  Ri^htt  Resenfed.  Stentaria  and  ^fan^^^frs  of  Cumpaftut 
are  itmtfd  to  /iintlA  noUce  of  iUdin^s,  Itsut  of  Nete 
Shartt,  ItutaUaHona,  Coniractt,  awt  anf/  informatim 
<oim4ded  Mill  BitcMtal  Snfintmng  wlMh  may  be 
imterttlmg  If  tm  rtadtn.  iKBtntort  are  inform^  that 
My  aemmi   </   tiuir    mtuntiotu  tuhmitled    is  w  mU 

^11  wnrntmudiiaw  intmd«i  /or  ike  Editor  thouid  bf  addrtsstd 
0.  H.  W.  Bioo9. 1S$I40,  Saiubwy  Courl,  Fled  Street, 
London,  B.C.  Mfumytnoui  eommuniaUiofu  will  not  bt 
itoliced. 


TO    ADVBSTISBBt. 

AdvfrtiaemMk  iAmU  he  addressed  to  tht  PtMither,  IS9-U0, 
SaiiAwy  Coart,  Fleet  Slreet,  B.C.,  tmd  (itmUd  rturA  kirn 
not  later  tkan  noon  of  Thw&dtuf.  Sp*oial  Tarma  for 
a  strict  can  bt  atranyed  on  appticatum. 

■ITUiTIORS  VAOAKT"  nai  "WANT  PLACB8"  Advertlie- 
maaU  will  be  Dhu-(«d  al  THREE  WORDS  for  ONE  PENNY 
with  a  HIHIIIUll  eharl*  of  8IXPBH0B. 


TO    8UB8CRIBBR8. 

"Tbb  Elxctrical  KKUiNKtK"  coft  if  had,  bf  Order,  Jrtm 
aim  tfnotoftnt  in  Town  or  Country,  and  at  tiu  varimu 
AtitiMy  Statioiu,-  or  it  eon,  if  preferred,  be  svfjditd 
dired/rom  Ae  Ofice,  on  lie  foUomny  tmni.- — 

1  Boatht  « M«Mk«  II  HeMk 

UalU-l  Klnsilom Jk    M.      ...    b.    Ad.      ...    13b.    01. 

Other  PImm 4*.  lOd.      ...    9e.  Hi.      ..     ISa.  lOi. 

(PDM  Pm    Perabl«  U  AdvMwa.) 
niuquei.  Pott    0fit4    and   Potlai    Ordm  fvr   AiiMiplinu 
and     AdMrtium&nti     should     be     made     fofoNe    to 
0     H.    W.    Bums,    I3»-iiO,    Salitbvry    Court,    fled 
.'itred,  London,  and  ki  tnmi  "  Uwon  BanL" 

NcyrioB. 


WItb  lUa  IMU  ol  tU  Paper  ia  giren  a  Sapptement  conUinins 
PwtralU,  takan  from  )ihoMgraplie,  ot  rm  Jaha  Porrr.  Mr. 
PieMnai  0.  rUaOaraM,  Mr.  UapMy  KawsMi,  Mr,  J.  U.  VorUy, 
and  Mr.  W.  H.  K«r4aT. 

Aary  reader  iAmM  «m  Ual  he  gett  Uki*  Sappkwttt,  and  aoa- 


THE   "  BELFAST  EVENING  TELEGRAPH." 

It  is  not  often  that  we  have  to  mete  oat  onsttntfld 
praise  towards  oar  political  contemporaries.  Too 
often  they  do  much  harm  to  an  indu8tr>-  they  da  not 
understand,  and  fill  their  readers  with  a  kind  of 
iufommtion  that  is  more  than  misleading,  beinf; 
absolutely  contrary  to  tratb.  The  great  London 
dailies  seem  to  take  every  opportunity  of  giving 
tongue  and  credence  to  the  most  astonisbtog 
rumours  from  the  Continent  or  Ainerica.  It  ia, 
therefore,  a  pleasing  Burprise  to  find  th«  BelfoMt 
Eveniftg  Telegraph  sending  a  special  eommis- 
niouer  to  London  in  order  to  examine  and 
report  upon  the  electric  lighting  as  represented 
in  the  metropolis.  The  special  commisBioner 
has  contributed  at  least  eight  loDg  articles  to  his 
paper,  and,  with  one  peculiar  ezc«ption,  has  gathered 
together  information  that  should  at  least  assist  in 
educating  the  citizens  of  Belfast  in  matters 
electrical.  Of  course  these  articles  can  hardly  be 
classed  as  technical.  They  contain  eradite  aod 
recondite  allusions  to  men  and  manners  outside  tbo 
pale  of  the  electrical  industry,  and  the  commiasioDer 
seems  to  have  been  satisfied  with  discossing  three  or 
four  typical  installations.  By  far  the  greatest  space 
and  attention  is  given  to  the  work  of  the  Br 
Company,  not  only  in  connection  with  its  w 
at  Bankside  for  the  pabtic  hghting  of  the 
City,  but  also  in  regard  to  its  general  and,  if 
we  may  say  so,  its  historical  work  and  future  policy. 
The  last  information  aeema  a  little  out  of  place, 
though  in  a  measure  it  is  advantageous  to  refisr  to 
it.  Let  us  explain.  In  article  No.  4  we  have  the 
following :  "  In  common  with  all  other  oompsM 
here,  the  Brush  Company  laboor  under  a 
vantage  in  not  l>eing  able  to  manufacture  the 
lamp,  but  they  are  eagerly  lookmg  forward  to 
happy  time — I  believe  November  next  year — when 
the  Edison  patent  will  lapse,  and  when  there  will 
be  no  restriction  upon  the  progren  of  domestio 
lighting."  Now  wo  hardly  take  the  remark!  made 
in  these  eight  articles  as  the  spontaneous  atteraztoes 
of  the  commissioner.  He  has  naturally  been  flooded 
with  information  and  with  the  opinions  of  his  hosts, 
and  has,  to  a  greater  or  lesser  extent,  reproduced 
the  opinions  given  in  his  bearing. 

Is  it  not,  then,  a  mistaken  policy  for  the  Brush  or 
any  other  company  to  rail  against  the  working  of 
the  patent  law  ?  They  are  earnest  enough  in  claim- 
ing all  their  rights  in  connection  with  their  own 
patents  and  in  proceeding  against  infriugort,  and 
cannot  for  a  moment  contend  that  they  have  not 
endeavoured  to  make  as  much  profit  as  poesible  out 
of  the  patents  they  control.  Why,  then,  should 
Edison,  or  Swan,  or  Sawyer  be  more  or  less  held  up 
to  opprobrium  because  they  are  the  holdera  of  cer- 
tain patents  which  give  them  the  monopoly  of  maoo- 
facturing  incaiidc-sc<>nt  lamps?  Surely  the  Bnub 
Company  would  not  wish  to  sec  the  patent  laws 
abrogated.  They,  through  the  commiasioner  of  the 
Belfast  Evening  Telegraph,  seem  to  hint  that  patent! 
are  wrong,  and  whenever  or  whorever  anything  tB 
discovered  and  patented  it  is  a  mistake  to  give  the 
discoverer  a  monopoly,  and  to  disallow  for  foartMD 
years  any  man  or  fixm  making  the  article*  ao  dif 


I 
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re  the 

disaj^J 
io  the    ■ 


covered.  It  ma;  be,  howorer,  that  otir  interpretation 
of  theso  remarks  is  incorrect,  atid  Ibnt  oil  that  was 
meant  WM  to  indicate  thitt  ere  long  the  coBt  of  the 
lamp  woold  probably  bo  lessened,  and  to  hold  this 
out  as  an  inducement  to  carry  oat  an  electric 
lishtinfj  project  in  Bclfust.  The  cost  of  renewals  of 
lamps,  as  well  as  initial  cost,  is  iudeed  tin  item 
to  be  considered,  but  it  is  not  of  sufficient  gravity  to 
bemaderank  as  a  disadvantage  to  the  Brush  and  every 
other  company.  The  inability  to  make  lampeisnomore 
a  disadvantage  to  the  Brush  Company  than  the  in- 
ability to  make  Mordey  alternators  is  a  disulvaiitage 
to  Browti,  Jones,  and  Robinson.  Let  us  put  in  an 
aside ;  tike  our  contributor,  Mr.  Ansell,  we  in- 
tensely dislike  the  term  ylow  lamp,  and  prefer  to 
use  incandoiwent,  but  the  commissioner  has  been 
primed  with  "  glow,"  aud  glow  to  him  it  must  be. 
Descriptions  are  given  of  the  lighting  of  clubUnd, 
of  the  St.  James's  installation  and  district,  of  the 
f^igantic  Deptford  installatiou,  and  of  Bt.  Pancras. 
The  commissioner  falls  into  some  error  in  bis 
description  of  the  Deptford  installation.  He  assumes 
or  has  been  told  that  Ferranti's  f^gantic  machincB 
are  rmming,  but  that  is  not  so.  Otbcm-ise,  as  we 
have  said,  the  information  given  is  fairly  accurate, 
and  such  oh  should  give  the  readers  of  the  said  paper 
a  fair  idea  of  what  is  being  done  in  London. 


CORRESPONDENCE. 

"  Oae  nui't  waH  U  no  mku  •  furl, 
IWUo*  iwnli  Unl  botb  b*  hHnL" 


TRANSFORMER  DESIGN. 

Sra,— In  your  iMue  of  the  7tli  intt.  h  an  article  by  M. 
F.  GAmldy,  eotitiecl  "  TraiiNiorniom  made  by  tjie  Soci^tt 
I'EcUiiage  Electrique."  In  tlii*  article  U.GtniMy  ajipears 
te  be  under  the  impresnon  tlutl  the  rule  o(  thumb  it  uill 
the  pnnci]Ml  Cictor  in  the  deai^n  of  alteriULtc-curren  t 
michineiy,  and  cites  ss  nn  inMancc  the  LaufTen-Fnukfort 
exuerinenta,  where  the  generatini;  maehiite  designed  for 
300  b.u.  is  repreaented  aa  only  fC)v'"g  120  h.p. 

M.  G^raldy  aiipeara  not  to  bave  read  the  results  of  the 
te«t«  made  by  the  committee  of  the  FranUfot't  ExUibition, 
in  which  tie  machine  mx  Iwuled  t«  300  h.[i.,  when  it  ;^ve 
a  eommercial  etIicioiMy  of  99*5  |>cr  cent.  It  mxii  im[KiMible 
during  the  oihibition  bo  t««t  tbs  machine  on  full  load 
owing  to  the  abMOce  of  a  suitable  retiaUuico  ut  Frankfort. 
Aa  a  matter  of  fact,  the  aame  machine  u  now  iup}ilying 
current  for  the  lighting  of  the  town  of  lieilbronn,  liciiated 
;i)Kiut  »ix  miltia  fniro  lisuflen,  and  its  output  during  tbe 
{loriod  of  greatem  demand  atuins  300  eb,f>. 

For  my  [lart,  1  connider  that  many  of  the  tbeoritts  do 
not  sufficiently  undertUind  tbu  comlitioiu  involved  in  the 
actual  design  of  alteninte  current  machinery  to  render 
them  competent  eritica. — Youn,  etc., 

(X  E.  L.  Brown 


OUB  PORTRAITS. 


FitiGerald,  Desmond  Oerald  Hanners,  to  give 
bis  baptiamal  name  in  full,  wua  born  in  February,  1£34,  at 
Pari  iaraent- place,  Weetmitiittef.  Hi*  father,  Kilward 
UarlboroUgD  FilzOcrald,  at  one  time  private  «ecret:ir}-  to 
bia  cousin,  Lord  FiiiGoruld  nnd  Veaey,  president  of  the 
Board  of  Control,  was  wellknoirn  in  literary  circles.  Ilia 
mother  (ChsrloUe  JuUa),  who  siill  survives,  is  the  elder 
diugbter  of  the  late  Sir  Richard  Mountcney  Jepbson, 
jadge-advooate  at  Oihrallar,  whose  younger  daughter  is 
the  present  Dowager  M&rctiioD«sa  of  Ailaa.  Sir  Hicbanl's 
smririDg  wd,  Um  present  bai-onet,  is  Geneiul  Sir  Sunhope 


Je]>h>on,  C.B.,  who  served  with  distinction  in  India 
under  bia  uncle,  Lord  Keane,  commander-in-chief.  Thus, 
the  subject  of  our  present  no^ce,  a  godson  of  John  Forater, 
and  brothorin-Uw  ol  the  Uto  General  ibe  Right  Honour- 
able Sir  Thomas  Montagu  .Steele — who  for  some  years 
commanded  her  Majestv's  forces  in  Ireland — belong*  to  a 
literary  and  miliury  family  ;  none  of  whom,  it  may  be 
■aid,  had  any  sympaihy  with  his  taste  for  ecience  in 
Eenenl  and  electrical  applications  in  particular.  Mr, 
FitJtGnrald's  personal  reminiieencea  of  the  literary 
celebrities  who  vi«ii«i]  at  his  father's  pretty  bouse,  Elm- 
stead,  nor  Bromley,  might  be  very  intcreiting  in  a 
literary  journal,  but  would  be  out  nl  place  here.  At  the  age 
of  13  he  wv  placed  at  asehool  in  Vincennei  connected  witJi 
the  University  of  France.  The  evanta  in  Paris  of  184$ 
produced  a  strong  and  Ustini;  impression  upon  his  mind. 
Keturoing  lo  HTi^hml  at  the  close  of  1850,  be  s|>ent  some 
year*  in  making  ■crjUHintance  with  English  society,  and  in 
fits  of  foinewh't  desultory  study.  The  lectures  on 
cbemiitry  of  Robert  Hunt,  at  the  School  of  Mines,  Bret 
Uirneii  his  attention  to  tbia  tcieiMe.  The  m  onjriMfa  <tou  at 
length  led  to  bis  acccptinir  an  appointment  in  the  Colonial 
Land  and  Emigration  OfKce,  under  the  Ute  Sir  Stephen 
Walcott.  Here,  with  his  continontal  lotions  of  behaviour 
■nd  etiquette,  he  found  himself  entirely  out  of  place, 
Olid  in  about  a  year  accepted  the  position  of  assistant 
tecketary  to  the  Submarine  and  European  Electric 
Telegraph  Company,  then  located  at  30,  Cornbill. 
Hero  be  made  the  acquaintance  »(  Mr.  France,  the  engi. 
necr  to  the  company,  and  uUn  of  Mr,  Bakewell,  the  inventor 
of  the  copying  t«IeKra|)h,  and  of  tbnt  uxtmordiiiary  genius, 
Alexander  Bain,  who  was  employed  "a* a  workman"  by 
Sir  Charles  Wheautotie.  At  tbe  instance  of  bis  (riends  bs 
left  the  Submarine  Company  to  tike  up  an  appointment  at 
tlie  Legacy  Duty  Office,  Itiland  Revenue,  wbero  ho  hold 
her  Majesty's  oommiMion,  In  three  years'  time,  however, 
diagusieii  with  the  behaviour  of  the  then  Comptroller  of 
Legacy  Duties,  be  resigned  his aupoiulraeul,  and  maintained 
himaeff  fur  some  years  by  literary  work.  At  ibis  time  be 
made  the  sc<|Uaiiitaiice  of  Mr.  Healey,  of  the  EngiKfcr,  and 
commenced  to  write  for  that  paper,  which  stilt,  wo  believe, 
considers  Mr.  FitiGorald  aa  a  uember  of  the  stafT.  He 
also  established  a  laboratory,  and  commenced  in  earnest  tbe 
experimental  study  of  electricity,  as  well  ai  of  chemistry. 
In  this  uiir*tiit  be  received  no  encoura^ment ;  but  his 
friends  oDtained  for  him,  and  induced  him  to  accept,  ao 
appointment  iu  tbe  Store  Branch  of  tbe  War  Office,  Fall' 
mall.  Here  he  remained  during  the  jwriod  of  Sydney 
Herbert's  tenure  of  office,  and  for  some  portion  of  that  A 
Major-Geueiat  Peel.  Rut  his  miod  was  too  earnestly 
devoted  to  scientilic  studies  to  allow  of  his  jiiving  bis  time 
to  tbe  routine  duiiea  of  official  work.  About  the  end  of 
ISCl  he  resigned  this  appointment  iu  order  to  start  the 
ElKtrieian  (old  series),  which  may  be  said  to  be  tbe  first 
[taper  exclusively  devoted  to  electricity.  This  paper  was 
continued  under  many  difScultiea  and  discouragements, 
until  May,  1864  ;  after  that  jieriod,  be  wrote  frequent 
articles  (or  several  of  the  tocbnical  papers,  and  was  for 
gome  time  editor  e(  the  Eltdrie  Twyrapk  lieviftc.  Mr. 
FitxOerald  was  lecturer  and  ex.imtnor  at  the  School  of 
Tel^r.ipby  aud  Kloclrical  Engineering  from  its  commence' 
menl  until  it  psssed  into  tbe  bands  of  tbe  Ute  Dr.  l^nt 
Corjieriter.  Many  of  the  foremost  among  the  rising  genera- 
tion of  electricians  received  their  first  technical  iiutruclion 
from  his  lectures.  As  most  of  our  readers  are  aware,  Mr. 
FitaGerald  ii  itiil  working  enei^etically  on  various  prae- 
ttoalimUemsof  electro-chemiatry — e.^.,  secondary  batteries, 
iUmiardaolEU.F.,and  electrolytic  production  ol  "bleach" 
and  alkali. 

Penr,  Prof..  Jobo,  M.B.  (Mn«ter  of  Engineering), 
D.So.,  F.R.S.t  Aaaoe.M.I.G.E,  Bom  at  Garvagh,  a 
town  in  UUier,  in  \>^'>U.  Hi*  earlier  education  was  ob- 
tained st  ibo  Moilcl  School  in  llelfast  An  account  of  his 
life  from  that  time  to  this  is  almost  or  quite  a  description 
of  eonstanl  successes  in  everythinf!  that  be  has  touched. 
He  gained  |>rieea  at  school,  on  matriculation, and  in  college. 
He  trained  Whitivorth  EihibitioiM  in  186tJ  and  i6<l!>,  and 
a  M'hiiworlh  Scholarship  in  1870.  This  was  after  serving 
an  apprenticeship  to  tbu  tirm  of  Messrs.  Coates,  of  the 
Lagan     and     Prince's     Dock    Foundries,    Ballast.      His 
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career  aJter  iMvjng  tdixled  educationally,  and  be  went 
to  Clittod  College  u  lecturer  in  nbTsics.  During 
hi*  slay  there  he  piihiiHbed  ah  exc«llont  "  Elementary 
Treatise  on  Steam."  Loavin^  Clifton,  be  becamo  Thomson 
ScboUr  and  bon.  aaustant  to  Sir  \Vm  Thomson  in  Glasgow, 
durini;  which  time  ho  was  conetantty  «mplojed  in  lilcmry 
work.  In  1875  be  went  to  Japan  as  joint  professor  of 
enf^neerin;;,  and  relumed  t«  Kngbnd  in  1879.  Some  of 
oar  readers  may  recollect  that  so  energetic  was  Prof.  Perry, 
witli  his  other  inofewioiial  collea^e  in  Jajun — Prof. 
Ayrton — that  at  one  time  it  seemed  as  if  the  bub  of  the 
soientiiic  unirurse  h.id  migrikted  from  England  to  iTa|>iin. 
Tbe  scientific  papers  of  those  coltoai;ues  are  very  rolnminous. 
On  ret4iming  to  England,  he  at  first  associated  fatmseU 
with  Messrs.  Clark  and  Mairbead,  but  tbe  leaning  towards 
tbe  literarr  and  educational  proved  too  strong,  and,  in 
18S2,  be  became  professor  of  mechanical  englneerinp;  at 
tbe  Fiiiibury  Tccbnicul  College.  Since  tbei>,  Prof.  Perry 
has  added  to  bis  reputation  as  an  lulmirable  loctui'er  :uiil 
u  a  sound  scientist.  In  -luno,  IK'S.I,  Dr.  Porry  was  olccieii 
a  fellow  of  tbe  Royal  Society.  If  bis  energy  contintios  to 
he  aa  actire  in  tbe  future  as  it  has  been  in  the  past,  wc 
should  be  afruid  to  say  how  many  columns  of  the  Uoyal 
Society's  catalogue  this  indefatigable  writer  and  inves- 
tigator will  at  length  appropriate  under  his  own  name. 

Hordcjr,  Wm.  H.,  Bf.I.C-K.,  was  born  in  1S56,  tmdat 
the  early  a^o  of  14  entered  the  Post«)  Telegraph  service, 
in  which,  after  serving  a  short  time  in  London,  be  was 
removed  to  Bradford,  iu  Yorkahire,  Like  most  other  men 
who  have  made  their  mark  in  the  sands  of  our  time,  Mr. 
Mordey,  while  pursuing  hit  oi'^Iinary  avocations,  was 
anxious  to  perfect  himself  in  the  theory  of  ibe  subjects  in 
whicii  he  was  practically  etijcigcl,  and  devoted  a  consider- 
able liiDO  to  study.  That  his  Knowledge  in  this  direction 
was  siiccossfal  is  sown  by  the  Uct  that  bo  was  uskod  to 
organise  and  conduct  classes  for  the  study  of  electricity 
and  ma(;nelism,  in  which  be  was  very  successful.  In  1681 
be  left  the  telegraph  service  for  electrical  engineering  in 
tbe  brondent  sense,  and  went  as  electrician  to  the  Brush 
Company,  with  which  coroiany  he  bus  remained  ever  sinee, 
and  from  tbe  first  bis  t^ilents  asicrted  thenMelves.  He 
commenced  with  the  lirusb  Company  a*  superintendent  of 
tbe  twting  dejnrtment,  but  was  ore  long  advanced  to  he 
tb«  sleetrician  of  the  company.  As  most  of  our  rcider* 
know,  Mr.  Mordey'a  papets,  which  have  been  contributed 
to  nrious  toctMies,  bav«  been  of  the  gieatest  practical 
character.  He  deroted  his  attention  to  tbe  perfecting  of 
the  macbinea  as  constnKt«d  by  the  Brush  Company  with 
great  success,  till  bis  name  has  become  a  household  word 
■nongst  those  who  arc  engaged  in  oonstruciiiig  dynamos. 
For  a  paper  by  bim  on  "Some  Prejudidal  Action*  in 
Dynamo  Machines,''  read  in  ISJtt,  be  reoeived  the  honour- 
able mention  of  the  Council  of  the  Society  of  Tolograpb 
Kngioeers.  In  tbe  same  year  bo  described,  before  toe 
Institution  of  Civil  Engineers,  tbe  methods  and  construc- 
tion* that  are  beat  adapted  for  working  compound  dynamos 
of  similur,  as  well  as  unlike,  sixe,  ttowers,  or  speed,  in 

iMrxlUI  circtiit.  To  tbe  Philon/jAual  .Vn^niw  for  ilanuary, 
8M,  ho  contribtited  an  article  on  "Tbe  Dviuubo  as  a 
Generator  and  as  a  Motor  :  Some  Analogies  ana  Contrasu," 
in  which  some  exmrimmta  and  observations,  made  by  him. 
self  and  Mr.  C.  wat«on,  were  doscribed  tbat  threw  some- 
thing more  than  doubt  upon  many  of  the  views  that  had 
Konerally  been  held  with  regard  to  electric  moton.  The 
oonclusiona  arrived  at  in  tbis  article  bare  passed  into 
genenl  prsetic«,  altfaoaKh  at  the  time  they  were  diametri- 
esJIy  omond  to  the  t«aching  of  well-knowii  authorities  on 
tbe  subject.  At  the  BritiA  Association  meatng  of  lt(66 
be  rood  a  paper  and  showed  some  erperime&u  on  "  An 
Electric  Motor  Phonomenon,"  illustrating  very  forcibly 
SODM  effects  of  self-induction.  In  the  same  year,  before 
the  SoQlb  Wales  Institute  of  Engineers,  he  r«ad  a  pap«r 
dealing  with  tbe  subject  of  tbe  uossibility  of  explosions  tn 
fiery  mines  with  incandescent  electric  lamps.  In  1867  be 
was  enitagsd  at  tbe  Victoria  Works  of  the  Brush  Company 
on  Us  "alternator,"  an  alt«rnat[ng-current  dynamo  of  a 
new  tyiM,  which,  togeibar  with  bis  trat-sfarmor  and  other 
ftf^ianttas,  bare  been  ouooMalallv  introduced  by  tbe  com 
pany  under  tbe  title  of  the  Niordry -Victoria  alternate- 
eairaDt  system.    This  system  is  now  Min^;  used  for  gensiml 


lighting  in  about  50  towns  abroad  and  at  boats, 
other  pmporUnt  places,  it  ia  now  being  iniulled  for 
lighting  of  the  central  and  western  districts  of  UmJ 
City  of  London.  Ur.  Horday  was  in  18S8  el 
associate  member  of  Ooancil,  and  id  1S90  a 
of  Council  of  the  Institution  of  Eleotncal  Eog 
before  which  Institution  in  18^9  he  read  an  imi 
paper  on  "  Alternato-Currant  Working,"  dealing  with  aaay 
branchM  oi  the  subject,  and  espedally  with  the  pHncifJes 
underlying  the  beat  eonatruciioo  of  alUrnatore  for  tba  par- 
pose  of  parallel  working  and  for  syiiehroiiising  moton. 
For  this  {»per  be  received  tbe  InAitution  premium  of  tbo 
year.  In  1891  be  visited  the  Cnited  Statu,  mainly  lo 
examine  the  systems  of  electric  trsction  in  use  in  t\wt 
country-  Ue  is  a  member  of  tbe  Pbyucal  Society  and  ol 
the  American  Institute  of  Eleetnoal  Engineera.  Ho  is  oa 
the  Electricity  Committ«e  of  Uie  Royal  Commission  for  tbej 
Chicago  Exhibition  of  1693. 

Rawsoa,  Stepnoy,  HA.  Born  1854,  educated 
Wcsiminslor  School  (whoro  be  was  captain  1873), 
Christ  Cbnreb,  Oxfoid,  where  ho  took  bonoura  in  tbe  i 
malical  schools— B.A,  1877,  M.A.  1880.  After  " 
Oxford,  Mr.  Bawaon  devotod  himself  for  fire  years  to 
.icholustic  work,  Init  being  compelled  by  ill-beslth  to  »■ 
Hnquish  this,  be  joined  the  firm  of  Woodhoitsa  and  Bawvn 
ill  1863,  HowasaMociatedwitfa  thedevelopmentof thefira's 
incandescent  tamp  business,  and  tn  connection  with  it  b* 
applied  himself  to  tbe  question  of  staiulards  of  light,  wbkk 
resulted  in  the  firm  undertaking  the  manufacture  of  Ml 
A.  V.  llaTcourt's  Pentane  Stand^ird  lamps.  He  also,  < 
period,  was  employed  in  tbe  investigation  of  tbe  Ws 
incandescent  ^-as  lamp,  and  was  tbe  originator  aod  pi 
of  the  method  by  which  tbe  fragile  incandescent 
wuro  rcn<Icr';d  pottable,  thus  orercoming  lii«  priodpal 
ditHcuIty  connected  witJi  the  system.  Since  I86T  Mr. 
lUwson  has  been  engaged  by  Woodboose  and  Rawson  ai 
technical  export  to  report  upon  tbe  rarioiu  prue«s« 
brought  under  their  notice.  Ho  was,  in  his  earlier  dsfs, 
well  known  as  an  athlete,  and  is  now  an  ardent 
player.  He  baa  been  beard  more  than  once  at  the  i 
of  tbo  Electro- Harmonic  Society.  Ue  is  a  member 
Institutioti  o(  Electrieal  Engineers,  and  other  sen 
societies. 

Verity,  John  B.,  bom  in  1664,  as  is  well  kttm,  ii 
one  of  tbe  firm  of  Verity  and  Sons,  King-atroet,  OovMt 
Garden,  whose  works  are  known  as  the  Plaiae  WesH 
jVston,  Birmingham.  Mr.  Verity,  although  young,  has  was 
bis  sptirs  in  tlie  business  world,  and  if  the  foreuj^t  •i' 
cnorg}-  he  bus  put  into  tbe  development  of  the  oleetmsl 
part  of  bis  business  continues,  the  firm  will  tsJte  a  still 
higher  rank  in  the  iiMJustrial  worUl.  So  nucb  are  tls 
business  instincts  of  Mr.  Verity  valued  tbat  he  is  a  dinMr 
of  tbe  Metropolitan  Coro{>any,  the  Elsetrie  CoaetraclisB 
Corjwration,  tbe  Xassau  Steam  Press,  tbe  British  Gbaalssi 
Comiiany,  and  senior  of  Messrs.  B.  Verity  and  Soita.  Btt 
Mr.  Verity  has  other  obligations  besidea  Ihoee  of  basJesa. 
and  is  an  active  politiciau,  being  the  president  of  tbeAst« 
Liberal  AMociation.  He  is  also  an  ineome-laz  eoanis 
sioncr,  so  that  bis  life  may  safely  be  said  to  be  a  besy 
and  a  useful  one.  Some  years  sgo  Mr.  Verity  tnrelled  o*«r 
n  groat  part  of  >Soutb  Africa,  but  Utterly  his  mnatim 
have  left  him  less  leisure,  and  hit  tripe  are  raslricied  » 
tbe  Sutes.  Uo  is  the  author  of  a  popular  book 
electricity. 


m 


ABERDEEN  ROYAL  INFIRMARY. 


This  insullation  has  been  made  and  erected  to  the  i , 
fication  and  under  tbe  supervision  of  Prof.  Jsmiasea.' 
consisU  of  two  safety  Bsuoook  and  Wilcox  maltiMAl 
boilers,  of  100  b.p.  each,  working  at  a  normal  pruwigl  i^ 
1201b.  per  sijitaro  iiicb,  Tbo  boilers  are  fad  with  fr^ 
srater  by  Messrs.  J,  H.  Camitbars  and  Co-'s  duplex  poap 
either  direct  or  through  a  special  feed-water  baate 
<supplie<l  by  tbe  boilermakan),  and  e  oonulau  raa^  sf 
Messrs.  Green  aitd  Sons'  fnel  eeoiMMBisare.  rhta  pien^ 
that  tbe  feed-water  shall  be  raised  in  temperatore  euaUff- 
ablf  above  ordioaiy    boiling  point  bolore  it  mmb  Iks 
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boilon,  thuB  ensuring  oconomr  aiid  (retdom  frocc  atreases 
in  tbs  tubao.  The  food-«at«r  >s  it  poMW  through  ibe 
heater  is  h«ated  by  the  exhaust  Hlinro  from  the 
engines,  and  on  iu  paange  through  the  Green's  ocono- 
miMf  by  tbo  wmhic  ga^ei  from  the  furoMes  »«  they 
pMa  from  the  boikn  to  the  chimney.  The  steam  for  tuo 
within  the  infirmary  buihliniti  proi>er  is  redaeed  in  pressui-e 
by  BMAiu  of  Auld's  patent  reiliicinK  valvea,  so  as  to  prevent 
danger,  bnt  that  for  tbo  electric  light  engines  is  conveyed 
direct  to  tbem  at  full  pressure  by  tjiecially  strong  culircin 
and  eop]>or  piiwa  made  by  the  boilomikkori,  and  by 
Meesra.  Abarnetby  and  Co.,  of  Kerryhill.  All  steam  and  hot- 
vater  pipea  witbm  the  boiler  and  «r(;in6  rootss  have  boon 
thoroughly  la^ed  by  Meesr*.  Wormald  and  Co.'s  fibrous 
non-condmting  material,  in  onler  to  prevent  condensation, 
and  ibns  tend  to  the  saving  of  fuel. 

Snahus  and  Dynamos. — For  the  jntrpOM!  of  drivinf;  the 
two  dastle  dynamos,  there  hsvo  been  Bx«d  on  very  solid 
foondatioDs,  prepared  by  Mr.  Kelly,  tbe  architect,  two 
horisontat  engtnea  by  Mestrs.  Maishall  and  Sons.  These 
engines  arc  fitted  with  Dr.  Proel's  patent  automatic  cut-ofT 
gear,  «oatrolled  by  a  Kentittre  governnr,  whereby  steam  is 


whole  of  tbe  tamps  Ibroiigbont  the  bnihjtng,  so  that 
there  is  in  efTect  not  only  a  complete  duplicate  plant, 
but  also  a  reserve  of  power  in  the  storage  cells  for 
use  during  Ibe  very  late  and  early  hours,  when  the  engines 
mny  be  stopped,  or  in  case  of  anything  goin^;  wrong  iritb 
tbem  and  the  boilers.  Foundations  have  already  been  bid 
for  n  third  cnjcitiv  and  dynumo,  wh!ch  will  IlKht  the  old 
buildings  now  undergoing  intcn)a1  structural  alterations. 

SmlMoani*.~'Tiui  current  from  the  dynamos  and  the 
aeciimulatora  Is  oonvoyad  first  to  a  switchboard  situated  in 
one  conier  of  the  engine-room,  whore  the  electrical  pressure 
is  registered  by  I^ord  Kelvin's  mtilticclliilor  voltmeter,  and 
tbe  quantity  of  current  by  J.  H.  lIolmc«'s  i)at«nt  ammeters, 
it  is  there  distributed  by  mnans  of  Csstlu  ijuick-break 
swil«hei,  And  sent  throtigh  ssfoly  fuses  tn  the  subsidiary 
awitehbciard  fixed  opposite  the  day  and  night  porter's  room, 
where  it  can  be  turned  on  to  or  off  from  the  difiorent  sec- 
tion»  'if  tbe  Uiilding  ua  reijuired. 

Latdin/f  Ifirtt  and  Lampt. — Throughout  thu  whole  of 
the  surgical  block.  Uundry,  ete.,  there  have  boon  littod  up,  in 
speciullv  lu-emrurl  canary  wood  grooved  casings,  several 
miles  of  hiichlyinsulnted  cables  and  leading  wires.     These 


ittod  in  proportioo  to  the  load,  *nd  their  speed 
kept  practically  constant  at  96  revolutions  per  minute. 
Broad  orange  tan  belts,  by  Bletars.  Tullit  and  Co,,  of 
Ola^ow,  connect  the  flywoeels  of  each  engine  with  its 
oorreaponding  <)yiumo.  Tbe  belts  may  be  cased  or 
tightened  at  pleasure,  either  whilst  the  machinery  is 
atanding,  or  in  motion,  by  honsontal  screws,  which  push  oi 
poll  tbe  dynamos  on  their  foundation  rails  towards  or  away 
from  tbe  engines.  Tbo  dynamos,  as  well  as  tbe  whole  of 
tlia  electrical  {^ant  and  filtings,  have  been  made  or  supplied 
and  fitted  up  by  Messrs.  J.  II.  Holmes  and  Co.,  of  New- 
caatla-oo-Tyne,  who  also  had  tbe  contract  for  the  engine* 
■od  atorage  cells.  Tbe  dynamos  are  of  the  high  resistance 
Bbant  type.  They  are  so  coupled  up  that  they  can  be  used 
either  for  lighting  the  incandescent  lam|M  direct,  or  for 
charging  tbe  atora^e  cells,  or  for  working  in  conjunction 
tiMrewith  oa  oeeaaton  may  require.  When  used  for  direct 
lighting,  tbey  deliver  too  electrical  energy  at  a  constant 
preMure  of  100  volts  when  running  at  730  revolutions 
P«r  minute,  but  when  charging  the  accumulators,  the 
pr«nure  is  generally  135  volts,  to  overcome  the  hack 
KM.F.  of  the  cells.  Eijtch  engine  and  dynamo  is 
apable  of   supplying  240  amperes,  or  of   ligoling   the 


^jtpatrte 


cables  and  leads  convey  tbo  current  from  tbe  subsidiary 
switchboard  to  tbe  various  lamps — of  which  there  are  over 
400 — ranging  from  Hep,  to  150  c.p.  each,  according  to  their 
jjositionand  use.  Tor  example,  eight-candle  lamps  have  been 
titled  into  iimall  cloeete,  and  the  porttble  lamps  for  bedsteads, 
etc. :  16-c.p.  lamps  for  ordinary  lighting  throughout  the  build- 
ing and  l£iO-c.p.  lamp*  for  the  npei at inj^- theatres,  also  engine 
and  boiler  rooms.  Fach  bed  is  not  only  fitted  with  a 
reading  and  a  jtortable  light  forcxaminiug  patients,  but  also 
with  wall  attachment*,  so  that  the  special  electro- medical 
apjiliances  (so  useful  in  certain  treatments  of  disease)  may 
bo  affixed  thereto,  and  manipulated  with  ease  as  well  sn 
freedom  from  danger.  In  the  oculist  deparUnonl  a  dark 
room  has  been  provided,  with  a  universal  motion  bracket, 
and  rellectors  for  concentrating  or  for  reliecting  parallel 
rays. 

AtxumuUUon.—ln  such  an  installation  as  thia  at  the 
lioyal  Infirmary,  tbe  arrangementa  would  not  be  complete 
without  storage  cclU,  whereby  ourreui  may  be  obtained  of 
any  desired  t>ressiu'e  at  any  time  <luring  the  ilay  or  night, 
either  for  lighting  or  for  medical  use.  The  last  jmttern  of  the 
Floclric  I*i)wer  and  Storage  Company's  cells  (or  K  type) 
are  instoUed.  Tboy  are  littntad  in  aoomportment  by  tbeia- 
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wItm  ftt  th«  end  of  the  djrnamo-room.  Tliia  oomparttnont 
hM  be«n  ipociitlly  ventiUud  lo  ut  to  carry  off  the  gasM 
gCDaratad  during  charginft. 

Rtfarieat  Pkml  Bidldinga.—'nt  ar<ibit«ct  (Mr,  Kolly) 
hu  c*Tr{«d  oat  In  s  buwG  lahrtantial  manner  the  |:;etierai 
r«<|uirsiDent«  fnr  ipac«  and  arntng«iiienl  of  plant  demanded 
by  th«  consniling  enpneer. 

Dorinf!  the  pro^reet  of  iho  work*  Mr.  Nornuui  \Vhil«- 
law.  a  former  aUident  of  the  Glasgow  and  West  of  Scotland 
TechninI  Colle^^,  has  acted  a«  electrical  and  cnechanical 
in*peettir  under  Prof.  Jamieeon. 

The  engine  and  boilerrooni,  together  with  alt  machinery, 
otc,  cott  over  X8,000. 


DEVELOPMENTS  OF  ELECTRICAL  DISTBIBUTION,' 
mr  rnor.  CRORiaK  forbks. 

LlCCTUHK  III. 
f'Cmtiniud  /rotn  jm^  S59.J 

The  michlnee  which  are  at  oiir  diipoeal  witli  alternating 
currant*  are  onormoiuly  varied  in  character.  Firat,  let  mo 
■pwk  a  few  words  about  the  ordinary  continiio{i;t-currenl 
awtor  with  a  oommuiator.  When  we  xue  alternating 
anirenta  with  ibem,  of  courte  it  ia  euential  to  have  the 
fi«ld  mapMta  laroinate'l,  at  made  of  aheete  of  thin  iron,  in 
order  to  prevent  the  waste  due  to  the  formation  of  eddy 
coiTonta — Foumult  cturenta,  aa  tbey  are  called — in  the  iron 
o(  the  field  nagneU.  Even  then  the  mucbine  will  not  worlt 
with  the  idtemaling  ciirrenta  ol  hixh  (ro^^uency ;  but  I 
■Utod  in  my  U«t  lecture  that  it  i*  practically  cerUin  thut 
when  we  come  to  the  tuttire  o(  alternating -current  dittri- 
butjoo  wo  ahall  be  doaltne  with  very  much  lower  froqiien- 
oieo  than  we  hare  been  dealing  with  in  the  past.  With  low 
frequeociea  ttieh  oontinuoua-cnirent  motors  will  work 
extremely  well.  Ae  I  said  in  my  Uat  lecture,  referring  lo 
this  iiUPition,  an  ordinary  10  b.p.  continuous' current  motor 
with  lHmiimt«t  fidldi,  made  for  100  volta,  would,  owinH 
to  the  wif  iiuluctton  o(  the  ciicuiL,  have  it«  output  recluced 
•boat  90  per  cent,  bocauM  100  rolls  being  required  for 
worldng  the  armature,  another  100  volts  would  be  required 
for  Retting  over  this  lolfinduclion  ;  whoreae,  if  wo  rcdme 
ttie  D«quency  of  altoruation  down  to  the  frequency  which 
oocurs  in  tbe  armaturee  of  ordinary  continuous-current 
nachinea,  wo  should  only  be  using  six  volts  out  of  100  for 
this  ptirpoae ;  so  that  we  mi^kt  say  that  it  is  within  tbe 
range  of  uraatioal  working.  Simply  for  distribution  in  a 
town,  if  tiw  question  were  asked  at  this  Dreient  moment, 
it  is  aufte  possible  tbal  it  la  this  ty)M  o)  motor  which  it 
wouta  be  most  desirable  to  use.  Toe  reuon  is  that  this 
motor,  amuiged  for  altonuting  currents  by  having  its  field 
niaglHle  bnnuted,  is  aUo  to  do  exactly  the  same  work  aa 
the  coDtinuoua-eiurent  motor  is  at  the  preaent  time  :  ibat 
is  to  say.  it  is  able  to  be  stopped  and  started  sa  frei^uently 
a*  you  please  with  tbe  utmost  convenience,  and,  moreover, 
it  has  the  enormoos  advantage  of  producing  gre;tl«r  force 
tOodinB  to  turn  it  at  the  moment  when  we  start  it,  than 
whan  It  is  running  at  it*  full  speed.  Tbe  vcrv  fact  of  your 
heving  a  larger  comnt  going  Inrm^b  it  M  toe  start  nag- 
BOtises  the  field  magnets  to  a  greater  extent  and  incrc^Lsos 
the  turning  force — the  torque^- which  is  moving  it  That 
is  a  pviicutarly  desiraUe  thing  in  the  case  of  machinery 
in  workshops  aiKl  so  on;  hut,  of  course,  it  is  of  tbe  greatest 
Inportaoce  in  tbe  case  of  our  Iramcar  motors.  All  ttam»r 
iDolors  at  tbo  preeenl  time  use  continuous  currents,  but. 
i(  we  were  wishing  to  uae  alternating  currents,  it  is  quite 
IMtobable  that  at  tbe  preaent  moment  Uiia  typo  of  motor 
would  be  tbe  moat  suitable  and  most  readily  available,  and 
ft  ia  more  in  working  tramcari  ami  electric  railways  that 
we  lad  tbe  tmneBdoua  want  of  a  powerful  starting  torque 
— Uiat  (one  afc  Muting,  and  where  the  value  of  ibe  senes- 
wouud  continuous-current  motor  »  to  great.  That  advnn 
lags  would  be  reaped  alao  by  the  nine  type  of  motor  used 
with  alternating  eumots. 

I  bare  spoken  ebout  the  possibility  o(  using  alt«niattni( 
eniTeoU  for  electric  railways  and  tramways,  Vou  might 
Ujr  that  there  is  no  ailvanugo  in  using  altetnating  eurraota 
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for  that  purpose  ;  but  when  we  oome  reall  v  to  •xunine  tk 
practical  cases,  such  uraetical  cases  as  are  before  tbe  eq^ 
neeriug  world  at  tne  present  moment,  looking  at  ihi 
experience  of  the  South  Loedon  Electric  Railway  mui 
loulung  at  tbe  Central  London  Electric  Railway  which  is 
being  planned  for  at  the  present  moment,  and  looking  at 
the  halfdoKon  other  lines  lor  which  tJure  are  BQle  la 
Pariiameiit  at  tbis  moDUot,  we  fiod  that  tbe  alUnwtilg 
current  {>o«sc«sos  a  very  groat  advantage  over  tite  eofr 
tinuous  current.  When  wo  are  carrying  our  eondaeton  to 
^reat  disUnees,  as  in  the  Central  L<»idoo  Bailwav.  for 
instance,  a  disUnce  of  many  milee,  just  aa  the  Boatt 
London  iiailway  generating  station  is  miles  distani  fraan 
other  |isrts  of  the  line,  we  find  tbat  tn  GontiDtuMa4itment 
wurkiiig  at  only  some  400  or  AOO  volts  we  have  aa  eoor- 
moua  loss  in  our  leads,  and  wo  have  an  enormooa  azpon- 
diture  of  copper  in  our  mains  going  to  these  dleUpees 
iiero  our  conductors  are  not  buried  undei^roaod.  Tb 
expense  of  laying  our  conductors  is  not,  as  in  the  cast 
of  electric  lighting  generally,  iJie  expense  uf  goJog  itnilsf 

§  round,  and  getting  round  pipes,  and  getting  orer  oifew 
ifiicullies.  Our  expense  in  conductors  here  ia  sinplyb 
the  copper  which  we  put  into  them.  Now,  here  we  ban 
the  total  gain  which  tbe  alternating  current  is  able  to  gits 
us.  It  is  altogether  gaiti  here,  and  if  we  are  able  to  eanr 
the  alienuie  current  by  means  o(  high  tenaioo  over  Uw 
long  distance,  and  to  tranxfnnn  it  by  means  of  ibal  I 
elbciont  appltanee.  the  aUorna ting-current  trail 
down  to  lower  pressures  at  the  place  where  it  ia  : 
for  working  the  tramear  or  tbe  locoBaotive,  in  that  i 
alternating  current  will  be  giving  us  an  enormous  advantafs 
over  tbe  continuous  current.  Consequently,  it  ia  extremalj 
likely  that  tbe  alternating  current  will  be  adopted  in  easM 
of  these  schemes,  which  are  actually  before  ennDeers  at  tW 
prsienl  moment,  and  if  such  a  scheme  had  to  be  wnrksd  ht 
tbe  alternating  current  at  this  very  momeot,  I  think  tlultt 
is  oxtromcly  probable  that  we  should  use  altornating  cuirwli 
at  very  low  fr<tqi)ency,  ailornatiDg  soma  five  00"  bsn  timt 
per  second,  usirii;  high  tcniiion  in  tbe  mains,  and  low  (mAse 
in  tbe  aeeoodaries,  and  using  ibe  very  continuonaeiarnt 
macbine*  wiib  Ismiiwted  fieM  uagiMU  that  I  ban  bsm 
i|K>akii.g  of  for  tbe  purpose,  llut  is,  at  the  fVMri 
rauucnt,  piobably  tbe  aolutMn  that  would  be  besti  hnt 
the  im|>ruvcments  and  advance*  which  arc  being  Made  m 
the  use  of  tbo  alternating  current  with  motors  are  so  iMr 
muus  that  I  would  not  say  that  in  a  few  mootba  the  tad* 
may  not  bo  different. 

I  wish  now  to  say  a  few  words  about  a  type  of  maihlBi 
which  has  attracted  considerable  attention  in  the  patt. 
and  which  for  certain  purposes  ia  probably  tbe  bast  lbs) 
can  be  used — that  is,  the  synchronising  alteniakiag-currseit 
motor.  This  is  simply  an  ordinary  allemnting^nnwt 
machine,  a  dynamo  macbiite  for  produdng  aliernnHsi 
currents.  It  is  put  upon  the  circuit  and  made  lo  work 
as  a  motor,  and  it  works  as  a  motor  when  onee  foa  Ibts 
given  it  its  neci-ssary  speed.  The  motor  muet  be  gnlng  si 
the  samo  speed  of  revolution  as  the  generator  of  tbe  mc 
tiicity,  otherwise  this  type  of  motor  will  not  work. 

It  has  been  somewhat  of  a  puule  bo  a  great  msar 
engineers — certainly  it  has  been  a  great  posxla  to  ths 
"  practical  "  man  that  I  was  speaking  of  a  short  time  ag»— 
to  understand  what  was  tbe  reaaon  tbal  some  altematbv 
current  dynamos  worked  so  well  aa  raobora  end  soma  w 
ihrt.  I  think  tbe  que-itiou  baa  been  rendered,  |)si^ap^  s 
little  mote  ^Mi»ling  by  tbe  explana^on  having  b««B  is 
completely  given  in  certain  eases  bv  Dr.  UoplciiMon.  Dr 
HopKtnson,  some  years  sgo,  lesd  a  paper  before  lbs 
InstiiutioTi  of  Civil  Engineers,  in  which  he  showed  thsi 
the  self  induction  which  is  inherent  in  the  altematisg 
coirent  machine  tends  to  keep  together  the  two  waekiiiii 
when  they  ate  acting  aa  geuentor  and  motor,  and  prerenis 
them  from  getting  out  of  siep^  and  that,  tharetore,  iksn 
is  a  certain  amount  of  power  which  can  be  iran«Biuad 
from  tbe  generator  to  the  motor,  and  the  moutr  osu  W 
made  to  uu  work.  He  elaborated  this  in  an  estmaslj 
intarasting  ps|ier  bcfLire  the  Institution  of  Electrical  Eagi- 
nssrs.  As  soon  as  those  fact*  were  established,  a  nnmlnr 
ol  the  sfrcsllod  "  practical "  men  immediataly  set  tii  werk 
to  make  machines  with  at  much  salf  induction  .is  tb*i 
poeiihly  could ;  and  tbsy  altogetiier  dafeatod  tbsu-  aim* 


Th«  utonishment  oi  many  of  thme  men  iru  very  great 
when  Mr.  Mordoy  rexl  his  masl  valuable  pkper — also 
before  the  Instiuiiioo  of  Klectric&l  Enf;iiieen— in  which 
he  show«d  tb^i  bia  dytiamo  maehine,  in  nbich  there  h 
very  liule  self- induction,  and  in  which  there  in  no  iron 
in  the  siationary  amutturo,  works  u  i  motor  noA  admi- 
ntbty.  He  g»ve  rcMlts  which  bad  never  been  excelled  by 
any  alteriwtinf!-ciiireot  motor  that  had  been  bried,  and  yot 
Uiero  wat  very  small  self-induction  in  the  machine  at  all. 
Thie  wsa  rather  a  pnzxler  for  such  men  ;  anJ,  finally,  the 
piixxlo  wu  oompleM  when  a  cotQ{>aris»ii  waa  made  between 
Bucfa  a  machine  aa  the  Siemeaa  alternator,  which  you  all 
know,  and  the  Mordey  atternaior.  The  SieniMia  .ind  the 
Vemnti  are  both  lh«  name,  The  only  dilTerenco  lietwoi-ii 
the  SiemenE  or  Feiranti  alternator  and  the  Mordey  alter- 
natof  ie  thai,  in  the  one  caee,  the  ariaature  ravolvee,  and 
in  the  other  eaaa  lh«  field  ma^net^  revolve ;  otherwise  thoy 
are  prscticallT  identical,  from  an  electrical  point  of  view, 
VeL  the  Uordey  alternator  acta  luoat  admirably  ae  a  motor, 
and  the  Siemens  or  Ferranli  machine  doei  not  work  as  a 
motor.  The  reaaon  ia  eimply  thi>,  that  the  power  which 
ia  bein);  ^iven  to  an  alternating  m4)tor  is  oi  coutso  of  a 
fmtnting cbafActcr,  liku  thociirrunt ;  and  there  >re  momenta 
when  nn  power  i«  given  to  thu  motor  at  all.  If.  then,  the 
molor  is  doing  work,  it  requires  to  have  a  considerable 
momentum  to  get  over  (hose  dead  eentree,  and  to  bo  able 
to  continue  doing  the  work,  and  to  get  past  thote  dead 
centiea  when  tbe  generator  it  giving;  out  no  power  what- 
ever. Now,  tbe  Mordey  alternslor,  In  which  the  field 
magnets  rotate,  has  an  enormous  momentum  ;  but  the 
Stmeoa  or  Ferranti  alternator,  where  tbe  armature  rotatos, 
baa  very  little  momentum  indeed  ;  and  the  eon*eqtienco  i« 
that  while  tbe  Mordey  altemnbor  works  a<lmirab]y  ab  n 
.  the  Siemens  or  Fcmnti  alternator  does  not.  All 
have  to  do  with  the  Sit^mens  or  Perraoti  alternator,  to 
I  it  work  as  a  motor,  is  to  put  a  big  fljrwbeel  to  it. 
ia  another  method  available.  Suppose  we  take  two 
oE  tbeee  alternators,  and  connect  them  together  on  tbe 
hme  ibifl,  and  make  Ibem  act  as  a  generator  for  two 
eparate  cuirenia  goinj^  along  separate  wirea  ;  and  supiioKn 
hat  for  our  motor  we  use  two  similar  alternators,  al»o 
coupled  00  a  common  sh;ift,  each  alternator  in  etch  pair 
being  eleotricnlly  separate,  so  that  the  one  gives  or  receives 
its  maximum  current  when  the  other  is  giving  or  receiving 
its  minimum  current.  One  of  tbe  genefstors  is  feeding 
one  oi  tbe  motors,  and  the  other  generator  is  feeding  the 
other  motor,  and  the  two  geoeratora  are  on  one  shaft, 
and  the  two  motors  on  one  ehslt.  Kaoh  of  theeo  pairs  baa 
got  tome  dead  centres.  One  generator  aii<l  motor  on  one 
circuit  have  a  moment  when  the  motor  is  at  a  dead  centre ; 
but  at  that  moment  tbe  motor  of  tbe  other  {Miir  i*  not  at  a 
dead  centre,  but  ix  at  full  work,  ho  that  at  the  moment 
when  one  motor,  having  no  momentum,  would  naturally 
stop,  the  other  one  is  driving  it  on.  But  it,  in  its  turn, 
when  it  oomes  to  a  dead  centre,  ia  driven  on  by  the  first 
one,  which  is  then  in  full  swing.  This  is  exactly  analogous 
to  tbe  method  adopted  in  the  ordinary  locomotive  for 
Ijetting  over  tbe  difBculty  of  dead  centres.  There  we  have 
two  cylinders  workiii);  the  driving  wheels.  One  alone 
would  be  sure  to  slop  at  a  <ieud  centre  sometimes,  and 
stick  and  i^luna  to  tturt  thu  engine  ;  but,  by  having  two 
cvlindetB  M>  arranged  that  tlie  one  is  giving  its  miixiraum 
thrust  at  tbe  time  the  other  is  giving  no  tbtuM.  they  are 
alwaye,  when  they  are  at  rest,  in  a  position  lo  start  the 
engine.  That  is  ozaotly  analogous  to  the  method  I  have 
BOggSSted  i»  connection  with  the  Ferranti  alternator.  That 
Atnutcement  which  I  have  jii^t  now  described  is  really 
a  way  of  arriving  at  the  rolating-pba^e  m'tors  which  have 
erealed  such  interest  in  the  coui-se  of  the  last  year.  This 
n  not  tbe  exjict  arraogement  wbivb  has  been  uaed  generally 
in  tbe  rotating- phase  motors,  but  it  is  one  which  bad  betiu 
oted  by  some  makers  and  which  works  successfully.  In 
tbe  great  ulectiical  exhibition  which  was  held  at  Fi-ank- 
loft  lust  year  there  were  a  number  of  motors  shown  by 
different  conntructors,  notably  some  by  Mr.  Schuckurt,  in 
which  a  oontiimoiis-current  dynamo  was  used,  hut  from  tbe 
wirea  of  the  armature  of  this  conLinuous-current  machine 
wirea  were  led,  not  to  a  commutator,  but  to  rings  fixed 
on  tbe  shaft  of  the  motor.  Pour  wires  equidistant  round 
.ibp  armature  were  taken  to  four  rings,  and  from  these  be 


was  able  to  take  off  two  alternating  curreota  going  along 
two  separate  circuits  to  a  distance,  to  aootber  machine 
similarly  fitted  up.  Each  machine,  yoD  understand,  pos- 
sessed a  commutator  becauM  it  was  a  cootinuooa^urront 
machine;  and  it  also  possessed  those  four  riu^-s  Ircfa  which 
the  current  could  be  eoUeeted  in  the  form  ot  alternating 
currents.  One  of  these  machines  b^ng  used  as  a  motor 
and  tbe  other  at  a  geneiator,  we  had  all  the  advantages 
that  I  huvo  just  bean  speaking  of,  Wo  had  exactly  the 
same  effect  as  if  we  bad  had  two  Fenranti  dynamos  joined 
mocbanically  together  on  the  same  shaft  and  shifted 
through  a  distance  eorraaponding  to  a  quarter  of  a  period. 
These  machines  worked  extremely  well.  They  were  able 
to  start,  loo,  thoujch  not  at  full  loail.  The  method  of 
starting  them  was  not  to  exefte  the  motor  in  tbe  first 
place,  but  to  leave  the  motor  not  excited.  Tbe  current 
wbicb  was  created  in  the  armature  induced  currents  in 
the  field  magnets,  which  bended  to  assist  in  starting,  and 
very  soon  synchronism  was  obtained.  As  soon  as  tbe  motor 
was  going  at  iu  full  speed  the  brushes  were  switched  n>i  to 
the  com  mutator,  thereby  magnetising  the  field  magnets, 
and  the  mulur  then  ran  as  an  alternating-current  motor 
exciting  its  own  field  magneta. 

At  the  time  that  tlie  question  of  utilising  Niag'Ara  was 
very  prominently  before  the  worlil,  I  had  to  give  my 
opinion  as  to  whit  was  the  best  mctho<)  of  transmitting 
the  power.  Tb.tt  was  in  tbe  year  1890.  I  stated  then 
that,  nmply  adopting  machinery  which  we  had  thoroughly 
bested,  and  which  we  knew  would  not  fail  us.  the  bent 
method  we  could  (tosnihly  adopt  was  that  of  using  alternat- 
ing currents,  and  that  the  best  way  of  using  alternating 
ciitrenta  was  to  use  sy nob roni sing  motors,  such  as  tbe 
Monloy  maehine.  I  specially  mentioned  the  Mnrdov 
mnohtno  because  I  had  found  it  work  so  extremely  well 
under  all  circumstances.  I  confess  that  I  had  had,  pcrhagM, 
■ome  special  advantages  which  enabled  me  to  see  ibat  this 
vni  really  so  satisfactory  a  machine  for  tranamitiing  power 
over  this  distance.  I  had  not  only  had  special  opportunities 
of  testing  very  thoroughly  the  Mordey  rasebine,  and  iba 
Siemens  machine,  and  the  Ferranti  machine,  but  I  had  also 
an  oppoitunity  of  testing  theTesIa  machines,  which  were 
made  at  PittAburg  ;  and  I  felt  at  that  time  that  the  Mordey 
machine  was  the  one  which  was  most  suitsble  for  the 
piirfiose.  Our  object  at  that  lime  was  simply  to  transmit 
power.  The  distribution  of  the  power  through  the  town 
was  of  secondary  importance.  But  even  then  I  proposed 
to  distribute  the  power  through  the  town  to  large  factories, 
which  reijUire  to  have  their  machines  running  all  day 
simply  by  the  alternating  current,  transformed  down  from 
10,000  votu  to  2,000  volts,  because  you  cannot  safely 
carry — or,  at  all  events  then,  I  could  not  recommend  that 
you  coulil  safely  carry — 10,000  volts  through  the  streets 
underneath  tbe  ground.  You  would  have  ft  then  of  3,000 
volts  going  to  tbe  large  factories.  For  smaller  shops  and 
places,  the  proposition  was  to  convert  our  higb-tensiou 
alternating  current  into  continuous  current  outside  l^e 
town,  and  then  carry  it  into  the  town  for  use  with  small 
continuous-curreut  motors.  That  was  the  solution  at  that 
date. 

Seeing  that  the  rotating-pbase  motors  have  been  such  un 
enormous  success,  you  may  aKk  me  why  it  was  that  I  di<l 
not  then  consider  thai  the  rolating-phase  motors  were  the 
best.  I  am  not  sure  that  they  would  be  the  best  even  with 
the  ex]>enonco  which  has  come  since :  but  at  the  time  I 
felt  that  since  no  motors  had  been  at  work  on  this  prin- 
ciple of  larger  siire  than  a  very  few  horsepower,  it  would 
be  a  rash  ex;>eriment  to  go  immediately  up  to  machines  tbe 
smallest  of  which  would  be  1,000  h.p.  or  2,500  h.p,  ;  and 
although  tbere  wa.a  every  promise  in  the  Tesla  machine,  and 
although  1  ()roiJOsed  that  we  should  arrange  things  so  as  to 
be  able  to  introduce  the  Tesla  machine  as  soon  as  it  was 
made  on  a  larger  scale,  I  did  not  think  that  the  ortlinary 
transmission  over  tbe  distance  from  Niagara  to  Bu&lo  ought 
to  he  done  by  means  of  this  machine.  And  at  the  pieeent 
moment  I  still  think  that  the  synchronising  motor  is  tbe 
best  possible  for  that  purpose.  But  with  the  enormous  stride 
that  has  been  made  by  the  genius  of  Mr.  C.  E.  L.  Brown, 
of  Switzerland,  in  tbe  design  of  those  machines  that  were 
shown  at  Fnokforts  tJiere  is  every  reaaon  to  believe  that 
we  shall  have  a  xuwh  great«c  eflctene^. 
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Lat  m»  ezpbb  tk«  principle,  very  hntAy,  ot  Uimb  rout- 
ln(,iilwii  BMton.  H«r«  u  >  diamaoutie  iUucUmtion — > 
netiM  o(  one  of  tbeae  nuciunea,  Fie.  3 — in  «bicb  «c  tuva 
low  t>ol«  oppuKDfi  ewh  other,  &M  &n  uicatnTB  in  the 
middw.  Tm  ■nutore  h  nippo«ed  here  (imply  to  be 
wntad  Uke  %  dron  umftture,  and  to  be  aboft-eimuted 
rilhar  at  both  coda  or  at  the  cotamutator  end.  In  fact,  the 
acaatnn,  (or  all  metkal  purpoaea,  may  be  uppoMd  to 
te  nspijr  the  orainary  dniD  anaalara  oi  a  SJemcaa'a 
■■akiae^  with  the  eoomitator  wound  round  with  a  hare 
copper  wire,  to  u  to  be  ^ort-dmiited  at  that  end.  The 
nrawtvre  ooodacton  are  eloaed  npon  tfaemselres,  and  bare 
no  eomot  eoning  in  (ram  the  outaide.  There  are  two 
eamnu  eoming  to  the  motor  from  the  fenentioj;  »tatioD  in 
di&nitt  phaaaa.  One  cnireni  circulatea  round  the  two 
boviaontal  magneta,  their  polarity,  at  any  moment,  beinfn 
o(  opfwche  kind.  The  other  carrent  drcnlatea  rotind  tb« 
two  vertical  magneU  The  one  current  t>  at  the  maxi- 
atnn  when  the  other  ctUTent  i«  at  the  minimum,  and  one 
current  ia  alwaya  Juat  a  quarter  o(  a  phase  in  front  of 
Ike  other  eiuzent  The  eonaeqoence  of  this  is,  that 
the  MagweriiM  which  ii  induced  in  the  armature  will  at 
one  moment  bare  a  horiiORtal  direction;  a  liule  Uter  it 
wfH  hnre  a  rvtica]  direction ;  a  '|uatter  of  a  period  later 
afptin,  it  will  again  hsTc  a  horiMtital  direction, 
bat  oppodte  to  what  it  wu  before — that  ia  to  aay, 
the  polarity  will  be  reversed,  and  eo  on.  It  will  be  teen 
Uiat,  a*  tne  nairnetiam  o(  any  pole  ooDtinaally  cbingea 


gndmlly  (rom  eero  to  a  p«it4vc  maximuni,  again  thrott^fa 
uro  to  a  nefpitire  maziaom,  every  complcto  period  ;  and 
that  the  lucceaaive  polee  round  ue  machine  differ  irotc 
each  otbera  condition  by  an  amount  correHjioudiiig  to  a 
quarter  ol  a  [leriod  ;  there  will  be  what  ia  eauivatent  to  n 
oontiniul  rotation  gf  the  whole  magMtie  field  round  the 
alia  ol  the  machine. 

ff«  be  unHnueiLj 


TEST  OF  A  17.500-WATT  STANLEY  TRANSFORMER.* 

BV  BAKRIS  J.   RYAN. 

The  method  employed  for  tettinf;  your  17,600-watt 
1,000  y  60  volt  traiufonner  (or  a  frnquency  of  133  periods 
per  eeeood,  waa  ae  follows  : 

The  power  diaiipatad  through  hyat«res)e,  eddy  currents, 
ete.i  waa  detennined  by  the  use  o(  a  coDtact- maker, 
eondenaer,  and  electrometer,  a*  doKritied  in  the  pajier 
on  trandormera  in  the  }^nc€Min^  of  the  American 
InMitnte  of  Electrical  Engineer,  vol.  vii.,  ]k  1.  The 
Irantfonner  received  current  (rom  a  Wectinnbouio  alter- 
nator at  132  periods  per  leoond.  This  machine  was  driven 
by  a  high-speed  CO-h-p.  tandem  compound  automatic 
engine,  that  liad  a  fair  speed  r^uUtion.  It  was  found  at 
the  ftart,  however,  tbut  tlie  total  loet  of  power  in  the  trana- 
(onner  at  (uU  load  waa  in  the  neighbourhood  of  but  3  |ier 
oent.  of  the  load.  On  aooount  o(  the  natural  drift  of  the 
Bpead  of  the  engine  within  certain  limiu,  it  was  not  (ound 
practicable  to  measure  the  toul  jiowor  delivered  to  the 

*  Repeit  made  Iw  th«  f.otnti  Viiittrniy  lo  the  9lwil*7 
Maetrio  Manefartiirlng  OBwfny 


tmuformer  and  that  fciven  out  by  it  with  nich  a  degree  cl 
aecuracy  that  the  pn^ble  error  would  be  leaa  than  1  Mr  i 
cent^     This  would  mean  a  probable  error  in  the  detenaw-J 
tion  of  the  total  power  dimpated  by  the  traaaforoar  <  ~ 
per  cent 

Were  there  no  magnetic  tealtage  in  tnutsformere, 
would  get  a  measure  of  the  power  loet  thnugfa  haatfaf  ' 
of  the  primary  and  •ecoodaiy  eondnetors  by  th«  pmhA 
of  the  drop  in  volte  obeerved  on  the  aeconoary  into 
current  output  of  the  eime.  Urn  maaenre  would 
rigitlly  accurate  when  the  seeoodaiy  ta  at  wofk  on 
descent  lamps  and  the  primary  magnetiaii^  eorreot  Ii  m 
■mall  aa  it  is  for  this  tmitformer.  Actually,  however,  thm 
is  always  some  magnetic  leakage  that  inrrrasre  with  the 
oatput  of  each  trantformor,  and  lowen  the  E.M.K.  of  the 
secondary  by  Icesening  the  magnetiiatjon  throogh  tiie  same. 
Since  this  action  resulu  in  no  waste  of  power,  to  ^pioriog 
ita  preeence,  we  shall  make  an  error  that  eoooli  ^atnet  tht 
transformer.  It  ia  highly  probable  that  iaatnuefo 
with  a  drop  in  preaawe  due  to  )o*d  of  only  1  p« ' 
2^  per  <«ot.,  the  error  thus  made  ngainet  the  eOdencj  i 
full  load  will  not  amount  to  more  tfau  I(  per  eenU 


into  Ihi 
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CuKvn  Acco)lrA^n!<a  a  Tmt  or  a  Stamlkt  IT.OCtt-wafr 
TiuKoiMaiiuL 
Prinary,  1,000  vclta  ;  lacondacy,  SO  rolta ;  frei)u«ocT.  1X1 1'.P.B ; 
•eoondary  on  open  drentt ;  prloiaty  eSecUve   R.U.  F.,   I.iea 
roIUi  :  ■ecoodaiT  efbcUrv  £.M.F.,  M-0  voltii  i  o&oUw  mm 
notitiDK  cnmntt  'IKt  ainpera;  power  tost  tkrengb  hjtlm'^* 
and  cdak*,  180  waua.    Kegalatien  i  Drop  in  prwMt*  traa  a* 
kNul  to  rail  laMl,3'a  per  cenbi  affieiency  ai  f ult  load,  MVp* 
eeot.;  at battte>a,>7-l  percent.)  otquartK  load,  M-0|wrHai 
a*  en»«igbtli  load,  93i)  pv  cent. 

Tie  drop  of  secondary  pretaure  due  to  load  waa  obeBie^ 
by  taking  umuluiiootu  readings  o(  the  effiBetlve  iiiimuis 
at  the  terminals  of  the  primary  and  aoeondary  wmb  tht 
tranafonner  waa  loaded  with  lamps  to  on  output  of  17,MI> 
watta,  and  when  it  was  unloaded.  In  this  wmy  erron  d« 
to  the  drift  of  the  speed  of  the  engine  are  eliminated. 

The  accompanying  diagram  with  ite  earvot  giree  gnfihi- 
eally  the  obeervations  made  for  determining  tke  powv 
taken  up  by  the  transformer  with  the  eeoondary  on  omb 
circuit.  From  the  curves  of  jtrimory  impreeeod  E.U.F. 
and  primary  current  the  power  lost  thrmigh  byneiwsa 
and  eddies  in  the  iron  core  was  determined  to  he  IM 
wntts,  with  the  pressure  at  the  primary  termiuU  of  1,110 
volta.  It  is  desirable  to  know  the  newer  lost  at  the 
sUndard  preeeure  of  1,000  volts.  In  making  this  dedneliOM 
we  have  aaeumed  that  this  loea  rariea  as  th«  1-7  pow«r  of 
th«  mugutie  density  in  the  inm  core.    The  powar  taaA  b 
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the  Iniufonnor  on  open  circuit  ul  a  iwinury  pressure  of 
1,000  volts  ia  tbsroforo  157  watts. 

The  drop  io  the  soconilary  prcesiiro  due  to  load  was 
^determined    from  the    following   effective  primary    and 
conduy  preaeure  reftdinge  which  are  giTen  ax  tlio  mean 
of  a  numMr  o(  observations. 

-Fall  leoa. .     , No  bwl 


Seoond»tv.   Priiniry. 
53  90  1.1£2 


PriDiuy. 
I.W77 

Boduced  to  a  primary  |>rauure  of  1,000  volU : 

Full  kMKL .    . No  loMi 


8«coDitaty. 
57  ■03 


ary.  Beconitary.   rrimiinr,  Seoondarr. 

1,000  4«d;        1,000  soas 

Drop ,..    l-ISvolt«,or3'a2por««nt. 

l\)wetlortinlu»Uiif(UiaooDducitare.,,. M6KaW=«»  watM. 

Tbe  variation  of  the  eRiciency  with  the  load  is  given  by 
[the  followiiii;  crpucicin : 

W 
Efficiency  -  100  W~+'(r+ Kl?'' 

Wiiere  W  ^  tbe  output  of  the  trAnaformer  in  watts  ; 

H  ^  the  power  lost  through  hysteresis  and  eddies 

in  tbe  core, 
R      dapendi  ujxin  Ibc  elTeclivo  rfliiataiioo. 

Subttilutiog  the  numerical  v.ilues  of  11  and  K  we  have  : 
Efficiency  =  100  ^^_^^^.-;^-^_^., 

The  eRIciendea  at  full  1oa<1,  ball  load,  (juarter  loud,  and 
one-eijfhih  load  are  969  per  cent,  971  per  cent.,  96*0  per 
cent.,  and  93*0  percent,  respectively.  Foroiieli>-C.p.  lamp 
the  ellicieney  is  about  24  per  cent. 

For  a  deterntnalion  of  the  all-day  ethcietioy  when  the 

primary  preeauie  is  kepi  up  at  all  hours  of  tbo  d^y,  it  ia 

aLSSumed  that  this  transformer  would  have  a  working  out- 

Ljmt  MUtvalant  to  17,ft00  watt*  for  fire  hours  out  of  every 

}9i.    Uiidtf  these  conditions  the  all-day  efficiency  is  93*8 

per  ceiiL 


THE  PROBLEMS  OP  COMMERCIAL  ELECTROLYSIS. 

BY  J.  BWINBltRNK,  UKMRKIt. 
(Gmeltuitd  frmn  pngt  SGO.J 

I   PMiing  olectrioity   UirouKlt  thu  viita  without  a,{itallou   hat 
■1*0  beon  tried,  but  it,  ajfaiii.  u  uf  Uulr  ur  ii'i  uim  by  ittelf. 

If,  huwi-Tor,  the  kkiti«  nre  n^itatwl  uutt  electricity  ia  imumhI 
throuKli  the  halli  at  tho  miro  liiiio.  the  aviation  cimilatei  tlie 
lii|Uiii  ii>ti>  the  intonticcn,  and  tho  oloctric  current  Benilii  the 
tannin  thrvugli  the  walU  of  tho  colU,  mxlint  tbu  luatlipriaminle 
intiiiitcl}'  faster  than  by  the  urdiiiaiy  iDutlioda.  Dr.  Rid«d  auJ 
Mr,  T(-.itur  hai'O  made  uuuieruuB  and  dabunite  eKpetiiiienta  on 
wleotrical  lADtiinff.  The  roaulta  of  th«ir  nmrk  are  liivcii  in  the 
illiauitivv  inpcr  rand  bofort  the  Society  •'(  (.'liomical  [iidustry. 
brniiglit  funrard  this  aa  being  probably  tho  cxplnnniicm  durini; 
the  diacuiaionon  Ihedr  paper,  and  it  agreaa  entirety  with  the 
rexull*  tlioyobtHJnecl.  THe  best rMults.  apourdinff  to  tliis  theory, 
would  lie  accumd  b>'  suitaliiiij  the  hides  lirit  {•/  gvl  tho  lifjiior 
intij  nil  the  iiit«nitig«i  uiiifoniily,  niid  then  olectr<)ly»injf  tii  Ret 
tlie  taiiuiii  iiitu  the  akin  iuolf  ;  then  anlAtinK  to  rofroih  the 
solution  ill  the  ikitvo.  aod  then  <il«atrolyinnit,  and  aa  on.  MesMv. 
lUdca]  and  Trutt«r  ehuwed  thnt  this  tnethiid  does,  ill  practloe. 

S'vothe  best  naulcs.     Leather  luadu  m  this  way  also  bss  a 
itter  «hai>oe  of  being  uniforia,  because  the  outside  ia  not  acted 
I  iiiperoeplibly  (iiiickor  thnn  the  iiiside. 

Tanning  by  agitation  and  oluctvolyiin  cniubiucd  nootus  to  have 
been  inventnl  Iw  Heaan.  Wiimu  nnd  !Ial^,  a:id  their  pivcsas 
has  boon  workea  saooetstully  tor  euuie  time  put  in  France,  and 
In  Etifiland  by  th*  Briusli  Tanning  Oompaity.  Mr.  (irtith  ha* 
d»ve)iqied  a  modification,  and  is  also  makuift  lunther  by  thia 
DTooess.  Groth'*  n]>|ie»ni  nkthcr  bettor  than  ordinary  tonthor, 
DiuDg  morv  unifono  Ul  textura  and  giving  bettor  roialta  when 
t«*ted  for  tensile  atrungth.  It  is  shown  at  the  Ccyslal 
Pakoe  exhibition  Ibis  yunr. 

Now  that  induction  colls  in  the  shape  of  Uaiisformers  havo 
b^ooino  commorcial,  there  is  every  reason  to  eapeel  that  iizuiiu 
will  be  nude  industrially,  ftlr.  Fahng  has  already  been 
■oakiog  uzuiie  ooniinercially  in  this  country,  lie  enipluya  an 
alt«nisle  uurrent  wbboh  wurka  a  traiiafurmor  which  givos  a  high 
£.M.F.  Air  is  flrst  drami  through  an  apparutua  whioh  i< 
anppoeod  to  aepante  the  nitrogen  by  diffusion.  As  nitrogen 
ana  oxygen  have  nsarty  the  (ame  daiisitiee,  it  ia  hardly  likely 

*  IVpec  read  bifim  tha  inslitutloit  of  msctrlcal  EogiDeera. 


that  much  nitrogen  ia  eepanled.  The  atr  i«  tlien  led  through 
the  osouisera.  These  eoiiaiat  of  pUea  of  cormgatisd  metal 
plates  with  sheets  of  celluloid  between  tJiem.  They  are 
altomatively  poaitive  and  negative,  btting  connected  to  the 
high-pr«asure  aide  of  tbo  tranaformor.  There  ts  thus  an 
aliomating  diuhaigo  from  the  eomigalod  dectrndss  to  tbe 
cellulviit  Aeola,  so  tlutt  tho  air  ia  «Eoni*cd  on  paiuinx  through. 

ftlesars.  Slemena  and  Halake  employ  oxuiiinoni  of  tho  mare 
usual  form.  Two  coneeiilrio  eUts  tuoM  are  used.  One  elec- 
trode is  inside  the  inner,  ami  the  other  ia  outside  the  outer 
tube.  Ili^fa'pressure  transformetaareof  oourae  employed. and 
the  air,  or  oxygoa,  is  partly  coavert^d  into  coone  on  ito  way 
there.  Very  Uttlois  kaowii  about  the  olcctrolysia  of  oases,  if 
such  an  expsuMuoo  is  admiauble.  Tlie  «o.oallod  silent  duichargo 
soenia  to  work  beat,  but  the  whole  aubjoota  now  deinanda  quan- 
tative  investigation.  The  use  cfglaaa  must  involve  luwefficieiioy, 
aa  glasB  pMsessee  tho  pTi>perty  of  diclectrio  liysterresia  in  a 
high  deiEiW  We  a)ii«  want  to  kunw  tho  current  density  and 
frcqtieney  which  give  the  beat  results.  Tl)e  arc,  and,  in  face, 
many  forms  »f  oTectrio  diaebargc,  jiruduen  tsnoea  of  nitrogen 
eompuunda.  It  ia  worth  puiiuting  out  Uiat  if  under  any  oum- 
mcivtal  conditions  oitrogen  oumuouuds  can  be  ptMlueed  fruui 
sir,  thor«  would  be  an  unlimited  denund.  \  works  situated 
■m  a  M-atcrfnlt  woold  have  its  power  and  material  provided, 
and  the  i^nly  cost  of  jtroduetion  irould  bo  tho  intoresl  on  plant, 
and  the  wages  uf  a  nnui  or  twi>  to  look  after  the  dynamcn. 

It  hne  been  said  that  olilorine  act4xl  on  by  tho  nloctrie 
diHchaige  isaHecled  in  the  same  way  aa  oxygon.  lu  the  first 
l>lnoe,  chlorine  is  already  quite  a  atrong  enough  oxidntit  :  and  in 
tliu  looond,  it  ia  dilUcult  to  see  how  ehlorice  can  form  an 
nI!i>tropic  modiliontiou. 

AIllW-KU.AXKOt'M   PlUHItMSCH, 

lender  this  head  I  haru  clasaed  a  few  electrolytio  processes 
whose  theory  is  obscure,  and  about  whose  practical  nuoooss 
there  ma^  be  some  ilvubt. 

Mr.  ^^ebster  hss  brought  nut  an  eleotrolytic  aew^c  process. 
The  effluent  tuM  oluctricity  p(uac<l  through  it,  and  thin  i*  aaid  to 
sojumti!  the  wjlid  mntoria)  comnleiety.  and  to  kill  nil  germs.  Of 
L-ourse,  wliun  any  aewagv  containing  salt  is  electrolysed,  it  prn- 
duoc<8  thliiriiio  or  hypuchluritiM,  and  these  would  act  on  organic 
matter,  fli'ruiile,  (or  instance,  has  applied  bia  prvceas  to  the 
diainfrctioii  iJ  sbini.  This  does  not  seem  to  be  the  basis  of 
^^'L-b^tl1^'■  prticiT**,  hovevi^r.  and  there  aoums  uncertainty  as  to 
»']jnt  the  BCtiiin  is  suppnaud  to  be,  and  why  the  solid  particles 
should  be  inftutMicnl  by  the  itunent. 

The  next  pruceas  la  agviiig  wine  and  Spirits  by  moans  of  the 
tOeolric  current.  Whetncr  there  is  rcislly  anything  in  this  I  do 
not  kunw.     Various  invoutuia  have  brought  out  methods  of 

Soiiig  lii)Uonby«Icctr<Jysii.  Therotmuncortaintyus  to  whotlior 
e  rcault  ii  produced,  and  im  to  how  it  is  produced.  Various 
dele(«rioiis  alcobola  tniyht  be  iixuliaed  itito  othen.  but  It  ia 
strange  that  olei'tTiciiy  should  select  just  th<iee  that  give  n 
taste  which  is  unpk-nKiut  b<  tlio  human  nalate.  Mr.  Turall 
nies  a  direct,  while  M.  de  Moritens  employs  an  altoruatiiig 
current 

The  itcnliaation  of  mill;  by  electrolysis  is  another  process 
which  is  aomcwhat  ubaaure. 

Tub  Ki,B'7raif  PrsBAcit. 

The  iden  of  unog  tho  heat  of  tho  atv  for  produoing  high 
t('mi.<cn«tiin»  fur  ruoIi  purposes  as  melting  indium  in  about 
half  1  century  old,  llwenlly,  howoi'or,  no  havo  bad  the  Oowlea 
furnace,  used  eapocially  for  the  rmluetion  of  nluminn.  Properly 
■peaking,  this  does  not  cume  within  tho  *cope  u(  thiu  paper,  aa 
[|ier«  is  no  reason  to  auppueo  that  electrolysis  liaa  anything  to 
do  with  tho  ruduction  of  tlie  oxide.  Ity  pouring  the  power  from 
a  large  dynamo  into  a  carbon  reaiatanoe,  cinacd  in  so  Chat  tho 
heat  cannot  rmdily  eecapo,  a  very  high  temperature  is  pro- 
duced. .Mumina  i*  tlian  reduced  by  the  hut  cnrbun.  It  may 
be  taken  that  iit  lower  t*inpcral ores— such  as  those  produced 
by  ordinary  furnaoca—tJie  ntlinitv  of  aluminium  (or  oxygon  ts 
ynvitor  than  lliat  of  carbon,  and  Uial  at  the  higher  tomponi- 
ture  the  reveree  is  tlie  case-  It  is  not  imposaiblo,  however, 
thnt  the  carbon  In  nn  ordinary  fumaoo  is  inactive  merely 
because  It  cannot  got  into  good  contact  with  solid  aluuiiua, 
and  that  in  the  Cowles  fumaoe  the  alumina  melts.  In  any 
caac,  there  is  no  reason  to  sup|iose  diore  is  any  electrolytic 
a«tloii  going  on. 

The  Cowls*  furnace  is  applicablo  to  all  procesBOs  which  de- 
niaiid  ver^-  high  tompemtures,  such  aa  the  rvduotion  of  oxides 
of  aluminium,  magnesium,  calcium,  bariuui,  strontium,  silioou, 
chromium,  boron,  tungsten,  and  magauese.  Of  course  many  of 
thcw  metals  are  not  at  preiteut  lu  demand  ;  but  then,  It  must 
be  rGniemberod,  tlutt  may  be  because  there  has,  until  now,  boon 
no  way  of  makinf;  them  roasonablj  cheap.  Many,  if  not  all. 
of  these  wetala  have  been  already  obtained  by  tbo  Cowles 
process. 

It  is  a  quMtion  of  economy  whether  the  Cowlea  furnace 
diouhl  not  bo  employed  in  many  other  reduction  processes 
which  do  not  requins  audi  high  temperatures.  The  lumaoo  is 
etTiuient,  as  the  neat  ia  applied  where  It  Is  wanted,  and  little  ia 
waBt«d  by  ndiatioa  or  eonvectioa.     We  thus  liavo  to  compare 


I 


nil  ordin&tT  (urruca  in  which  the  hM>l  i«  appUvd  bAdJf,  and  ■ 
gmt  (Im)  w  wuMd  twuiue  the  gMx*  jpi  »fr  kt  A  vwry  hijih 
tamiMiMnM,  with  •  ayMcn  whiofa  boKitui  iritli  ui  «lfioi«n( 
ftmwM  vorking  *  verr  inriKdont  h«aL  engine  nnd  an  »llicicnt 
•leetrioftl  nMcJune.  The  Hl(>otnL-sl  funiuoc  will  duubtln*  B<H>n 
be  applied  in  aiaiiv  ouius,  eagiecially  tlioM  wliiuli  i>rJiii*ril)' 
inmlvo  iiMAci«al  lunutoM.  and  ratorte  wblch  bmk  down 
qnioUr  M  \mk. 

Tho  nMio/aieWm  <>f  phn«plw>nH  i>  a  fiuml  oi*mpIu.  On  paper 
th«  proMM  ia  aiinpU.  Btrtm  uh,  ur  tncaloir  ph<apbB(«,  in  not 
raduocd  bjr  carbon  at  ordinanr  (urwaco  tompenturaa,  lu  it  i> 
traMtcd  wtUi  Buljiharic  add.  Bud  oonvwtod  law  maufrttvlcio,  or 
mMfphuapbate.  Making  thia  invnlvw  nultiM  aulphurio  aojd, 
or  Dayiag  It.  Acul  phoaphate  i«  than  hvaUoT  in  retorU  with 
carboii,  and  two'thiroa  ol  ibo  |ihoi|>hi>ru«  in  obuinnbladMrncoti- 
calljr.  If  wtnd  in  used  it  acta  •■  a  altiinu  acid,  iir,  rallirr, 
Mihydtide.  at  hjgb  t«mpcmtur«a,  and  all  the  phoaphonu  ahuuld 
bo  otitainnblf.  Tbo  mtotta,  ol  couni»,  glru  risu  to  Crouble  mid 
eipeiue.  Moura.  Rmdatan,  Park«r.  and  R->biiia»ti,  by  «m- 
plojlng  Ibe  eloctric  fiiiaaca,  can  deal  with  riiini.-ral  ytum- 
phMM,  Mid  nqnira  on  aolpburic  odd.  I  dn  nut  know 
whalbar  eatbmi.  at  tlie  tumpetaturB  atlaiiiod  in  the  olouirio 
tUFiuieo  will  ndtico  oalciiuu  pbuavhaM  t<>  cnlcitini  .-ind  plioi- 
phnnia,  or  whethar  <nlciuni  plioaphide  it  tunneii.  With  antui,  »f 
oourae,  calulum  ftilica'«  is  formed.  Otie  iiii-,'ht  exiwct  Tb^l  tjiii) 
wuuld  be  reduced  tn  calcium  and  *Uic»R,  in  whicli  uue  it  would 
ba  roaaonable  to  lanpoao  that  tbo  npcmtlon  could  be  cnrriod  <>ii 
vitiwat  silicK.  It  naa  been  aaid  ibac  ■'>iiio  t>xiitea  which  can  bn 
r«diic«d  bf  Tonr  hot  carbon  when  d«.ilt  with  a»p)uiit«l}^,  nan 
form  oompoimaa  that  cannot  be  reduoeil  if  one  oxido  i«  itroiii;!* 
Mnd  in  oompariaon  «lth  the  nther.  If  tliat  ia  th«  mats  th'iugh 
the  Uni«  anJi  alliea  might  be  reducible  acparAteljr.  the  ci'inhiiiN- 
Uon  of  the  two,  catciiini  ailicate,  might  be  irroilucible.  Whothor 
ealeium  silicate  la  r«diuiblD  or  nut,  ailica  inuit  of  courM  bo 
omplfljod  if  t^o  pbiMphate  wuuld  utiierwiae  be  ounrurted  into 
pboaphide. 

Il  would  be  vrell  U>  aee  what  other  rtdtictioii  provvawa  ouuld 
bv  dualt  wiilt  eoonomicatly  br  the  Cuwhw  furnace.  Uuubtlaaa 
there  are  many,  and  Mowni.  I'nrker  and  Itobinatm  am  aure  tw 
eiplora  the  6M  protty  thorouxhlf. 

(JnjUt.i'Mos, 

A  very  few  of  the  puuiblo  npplioatiuna  uf  ulcctrulyai*  liavc 
boeo  dcaoribud  in  tbu  furcgoiiig  {.apiT,  and  tbo  lnhi-um  "f  inanf 
worker*  havv  bovn  pnsavd  willii.iiit  luiMitiua.  I'hin  wiw  unavoid- 
nblo.  There  ia  ala<>  >iii<.>thvr  dillk'ulCy  in  writing  auch  a  lAper 
aa  tliia  :  I  have  nnt  wi>rkod  nt  »I1  the  pruceaaca  inytcdl,  anil 
have  bn>1  t"  rely  (>D  pnbluihoil  occxunta  In  many  cmm.  Out  uf 
every  hiiikdmd  new  Invoiitiona  in  clcctm-iuctnllurjcy,  ninrty 
ar*  impoaaibla  ohomioillv  iff  doctncally.  If  I  bare  riithleaaly 
cat  out  a  poaaibtc  or  oilmitted  an  iinpoaaikli!  iirucuH,  I  mual 
aak  pudolt  Ml  MOount  of  ibe  inijiuaaibility  uf  trying  iilt  tliv 
tifMMaM  myaeU.  «T*ii  qxpenui«ii tally,  and  inuat  pluwl  that  1 
futva  b<a«B  aa  aoeptieaJ  aa  pnaaiblv. 

There  are  other  dirwtioaa  In  which  olcctmlytia  tiny  play  uii 
impnrlAnt  part.  The  tmprorement  of  tlio  nianiifiuJluiv  of  white 
laad  deacrTM  tho  iii'iai  oareful  attvniion.  The  Uutch  prucom 
ia  unhealtliy.  ouatly,  and  barbarout.  The  eUctmlytiu  iiinnti- 
bMure  o(  anlliiM  dyM  baa  racMrad  «aiiaid*ml>ln  atictition.  I>r. 
Ooppelarueder  baa  dnno  a  ipiod  d«*l  of  work  in  Ilii*  direction, 
■net  aamplaa  of  ailka  dyed  by  uleotruIytioMUy-prepBrod  «utai»« 
wan  abowii  both  in  tb(»  Pads  and  iho  Fraakfott  electriml 
vxhiUtiuna.  Th«  uxiravtivn  <if  ifotd  from  an  water,  ivhicli  ia 
wid  to  contain  miniicv  ijiiAntitM*,  immnI  hardly  \>v  treated 
•uiofialy.  Rren  if  it  w*rw  p-Maiblo,  aach  a  |ir(iouM  wnultl  be  uf 
BO  oM.  All  imprnved  prooMaoa  for  obtaiuuig  precioua  nwtal* 
nanty  eudch  ■ome  at  the  oxpoiuo  nf  uibon,  nitd  redtic*  the 
Tklne  of  tbu  tnelab.  Ubtainitig  guld  iui>re  muily  would  bo  no 
good  to  the  ouniiQuniiy  unluM  it  bM«no  clieap  enough  to  b« 
uaed  eomncrciaiUy. 


HEW  cohpanies  begisterbd. 


kH«r  St«««rM  Syadteat*,  tJmlt*d.  —  lUglatired  by  H.  H. 
B,  Juhii  utrcvl.  Aduli^il.  W.C,  villi  a  Oi^liUd  of  £1&,000.  In 
arva.  (Jbfect ;  to  carry  tntv  «ll«<t  an  agraomenl  aiada 
batwean  W.  U.  Akaater  of  the  one  pan  aad  I*.  R.  Low.  on  behkU 
of  tht*  Compaay.  of  the  other  put*  (or  Uie  aoquiMtion  of  oert«ia 
pMaNta  leLating  to  inpcavenenl*  in  electric  arc  UoaiM,  aad  to 
(teralou  aad  turn  to  acconat  the  aame  i  and  aa  doctrlcal  onginMr* 
Moarally.  Tbors  ahall  not  bo  lea*  than  ihroo  nor  nMre  tun  Mx 
3lr«olon;  the  finit  are  thofiiM  twoiignatorxalolhoaieaaotandani 
o(  aaaoolatioB  aad  on*  other,  not  named.  Qiaalifioatfoa,  £50. 
BawMiawaitlon.  iW  par  annum,  not  divlaible. 

Oarhaa  BMMry  Oaigany  LlMltad.— Regiatered  by  n.  C. 
B>ill.-.».Ht.Oeerg»'a-nMd,K.»'.,»iihacap«t«lofi:ili,OU0  In  £t 
aliaraa.  Ub)eol  i  ttt  earry  oa  duaiaeia  aa  pmjaoen  aad  auppltera 
of  eleeirielcy  la  all  ita  branoboa  j  a>  ilealar*  In  magnaMum, 
aluvlaium,  etci  to  acq«im  eertain  patenia  and  tnvaatioaa  relai'- 
faig  tharwto,  and  to  develop  and  work  the  Mine.  R^glaUred  with- 
o«  ipMtal  artioki  of  aaodatten. 


COMPANIES'  MEETINGS. 


CROMPTON  AND  CO.,  UNITED. 

An  uxtntordinary  icenand  meeting  o(  tha  aharaJinMaw  la 
Cram(it«o  and  Co..  Limited,  waa  heldlaat  Tharvdny  m  iha  a^a^ 
MannoD  Ilouiic-baijdiiip*,  Ur.  R.  E.  Crc«nptoli  preaMlae,  taaa- 
aider  a  rEaolution  for  tDereaMi^  the  capital  to  £:iaO,ClOI>  by  ibt 
inuo  of  'JS.UUJ  additional  ocdlaary  iharea  of  l^A  caMh,  to  raak  at 
regard"  dJTlilond*  and  In  all  otlior  rotpectJ*  /U'l'  /•o-u*  «I|t  the 
eiiVtliiff  ordinary  rliuriH. 

TiioClutlnBantMi.  K.  K.  Ctoai|>tan\inproi<CHiii^  tliennlaltM, 
atatod  thai  the  additional  oapital  waa  reqoired  in  ootMaqaaa^tl 
the  growtli  ol  tho  Comimiy  s  buauieva.     lie  poiiit«d  out  thai  iha 
tirm  of  (Tromplon  and  <'o^  originally  raniliited  ol  Mr.  Albdgbt  I 
hiniMlf.  and  that  tlioy  atill  haid  die  wbola  of  tiio  urdiuary  dhai 
At  tint  night  il  MMinied  that  tlio  new  lame  might  be  iiraJadWal 
to  the  oidiiiaiy  tLareholdere.  but  aftur  caret ul  conaldaraUan  thij 
had  come  to  the  oupoailo  c^uDctu»Iun.     During  the  laet  few  miawta 
llivy  hud  imidertiuten  very  iui)iorlaut  oaiiiraota.  and    there  war* 
athctn   in  audi  an  advancud  itate  thai   t hoy  Hero  ■onguiiM  thai 
they  would  be  able  to  koop  ihetr  work*  lully  oinployad.  aadk* 
juiw  no  rca*on  to  doubt  a  contliiuatloa  of  tho  incr^aaeto  tha  Om 
liany'a  huklneee,  aaeb  aa  they  had  «ii|>erien«ail  in  (ho  part.    IMv- 
eiiM  in  uiucb  the  aaine  tenua  ae  reported  in  oor  lut   Itrntm  ww 
iniide  to  the  aaoceMfulty  completed  electric  lighting  of  tbe  my  tt 
I'raloi-iu,  South  Africa. 

Mr,  A.  F.  Alhrigbt  MHwoded  the  uotfon,  which  waa  oarriad. 


BUSINESS  NOTES. 
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IhUMlee.  ^Tbc  tender  for  awiicbboarda  (or  iHitMlee  nnat  Im  ia* 
111  by  Saturday,  tlie  '^>nd  ioat. 

BnraUy.— Next  WodnMday  la  the  lout  day  for  toceufing  tha 
teiirlor*  (or  the  Itomloy  ekciife  plant. 

T«at«tk  Park.— The  Toxteth  Local  Board  have  been  d* 
tho  rfetalla  H«  to  the  pro[Kwed  etoetdc  lighting  of  tbe  (tiatrlri 

Vork.— Teudent  tor  lighting  plant  (or    York  are  rai)uh«d  l| 
Nov.  21.     rorticuiara  of  the  town  clerk,  Verk  ;  fse,  twogiato^ 


Blaokyoal  TeletAuBaa. — Sei-ioua  eomplaintu  bavo  beoi  Mad* 
iw  lo  ttie  B-orking  uf  tbo  telef)hone  awvioe  to  tho  BI»ckt>otil  |plb> 
Hill  c  ion. 

Latup  Columna.  — Mcfora.  .lukof,  Coulaon,  Stokers  and  Cu.  haw 
rcfotitly  riv^qwil  »  Uii;o  oider  for  lamp  coluumn  at  A'.V  14*  lt>i 
jicr  ton 

Waatora  aaU  XaiUlan  TaUsraph  Cooapaay.  -Tbo  tvoMat* 
the  poat  week,  after  dudiictlng  17  per  eenl,  payalile  w  A* 
lioiidnn  Plittino  BiBiiliiin  t'omjiaiiy,  noro  tS.S.'il. 

IMiaet  Oatted  Stataa  Cable. -Tbo  Directors  luvo  doclaiwlaa 
iulvriin  ilivldntiil  at  the  ntlc  of  3t  [icr  rent,  iicr  oonain  (ar  ih* 
i|nurter  coded  i^epttimber  an,  payable  on  lli*  2uh  Inal. 

WattrAird.— Tbe  atroeta  ol  thli  dty  era  olwo  >iKiro  UftMal  If 
t[at.  anil  nn  end  i«  ihua  madv,  at  leant  for  tho  iirDeont.  la  Ilia 
■iliifky  attempt  to  ouat  g*«  in  favour  of  electrio  liglii  for  t4a  MmM 
lighting. 

Soraaaf .  -The  llomaoy  Local  Boatd  baa  duclinol  to  oUoa  tha 
County  o(  I^idon  Kl«ctrfc  IJightlag  CoBponr  to  carrj-  uul  elattnr 
lighting  in  the  |aiUfa,  being  ol  opdalon  tliat  l(  wuuld  nut  t* 
■uccoHfui. 

Central  statleaa.—Soaide*  tbe  eealral  •utMn  forCeatfartfat 
lB,OIXI  lompa  caincily),  Jleaara.  J.  E.  U.  Gordoa  and  Cth.  UmM, 
hnve  occurod  tbo  oontract  for  the  *a]iAj  of  OMtral  atatfon  pint 
for  WliKlaor. 

SUhn  Tkemaea  Paionla.— Mr.  KUhu  Tboaiaait  ti  deairaoi  rf 
aolliog  at  etploitiug  ihu  t'lenoh  jpateala  (or  dyaamoa.  rognlaMik 
and  mcteta.  His  agent  ia  U.  Emile  Barrault,  W  fata,  OiiMiil 
D'Aattn,  I'aria. 

The  Trauiwaya  laallttite.— Thia  inaUtntO  has  rentoved  bmt  &. 
Colauau-alrcat  to  large  and  eoiivenient  pralNiaea  at  Braatl  ■■■* 
Slalioa  Bulldiaga,  tS,  GMon  ■treat,  £.0.,  with  oatraiwe  abaM 
19,  Finebury-olTGue, 

Uolaoey.-At  the  tart  ineetuig  of  tho  Lwal  Board  tr«b 
propa*al<— the  terma  of  which  hare  not  yet  baaa  lawte  pubUo-eM 
the  aubjeot  ol  eleetrk)  tigtiting,  wae  referred  to  thia  fV 
PHrpceee  Coannitteei, 


Bath.— A  meeliog  of  the  Datli  SoiniAry  Autbaniy  haa  h 
•umtnoood  (or  SSih  fau ,  atnoagit  other  iblng*,  to  reeeavu  and  ■a*' 
»id«r  A  r«|>st  (ram  the  tlUctrto  Ughting  Cammitlue  ade|)|«d  Igr 
tbe  Rurvofing  Committee. 

M— eheelar.  -Tim  increue  In  tho  uaoaaelt*  larbhtia|t  bailt- 
tka  la  ao  great  that  it  ia  prO|>aeed  to  apaud  CMIXOniB  eilandM 
of  tlie  gaa  works.  Tbo  electrte  light  iiatton,  when  It  gala  gatng, 
ahoaht  hate  plenty  of  acope  for  dertJoplng  damand. 

■eaa  Breakias.  -Tho  Ikiaiweinoulk  Kleotde   Ughl  OamfrnKl 
hare  mitten  to  tbo  Town  Council  to  aak  that  to  aiMe  aiw* — ^~ 
In  the  charge  (or  repaltimf  roada  brakon  for  tho  hwteg  id 
but  tbe  OooaoU  aca  not  prapar«d  la  laaks  a  redueUM. 


TfiE  ELEdTRiCAL  ^Mi 


»CT0BE4t  14.  18J 


CUy  of  Iioadm  Xl«oti1«  Ltttttinc  Conpaay.— LeU«r«  of 
aUotment  mil  regrot  in  rwiieol  of  thn  issue  of  €300,000  6  per 
cent.  camuUtiva  pnferam  sunrtH  wore  poeUd  on   October  B. 

Bl«atrla  B*Ua  U  Cksrok.—A  Mt  of  ol«>rtna  bells  to  ring  in  all 
part«  ol  tiie  Iioum  lioa  bmn  )!tt«d  U>  tijiurgeoa't  Tftbenmole.  All 
KtruiKoni  sro  kfliil  ■tamlloi:.  uaii  fii-e  mitiutaa  boioro  Mi-rica  the 
nigatl  is  KJron,  Eollowed  hy  >  rush  to  ch«  bo«t  MftU. 

Wktford.— The  \Fiil(ord  Bnft'd  of  'IiiAnllaiiit  Iwl  before  them 
tha  tornn  of  Iho  Wntfofd  K^ohmiKO  Tulephono  Compeny  for 
]i1acin^  tbo  irorkhouMi  Ml  iho  ciobBni^e.  bul  the  Giiuruiiknii  il'vl 
not  think  the  nilJitionAl  oonvetiioacD  trould  wftrronl  tha  eximniu. 

BMtrto  <Mla  aw  Pttole.  —At  the  ipeeaal  meeting  of  ti>e  Poolu 
Town  CouDOi)  lut  week  the  ftm  Kukido  Cemmiuee  reoammended, 
■»d  It  r««  Mgreed  to,  Ihkt  Iho  borough  cnrvejYir  vhonld  prepam 
•poeiftcktMoa  m  to  the  repair  and  tiiAmi«a>iic«  of  the  olectric  otll 

City  «b4  Wittk  Loadoa  Railway  Compkar.—Tbe  r»««ii>4i>  lor 
tiie  week  ending  Otohcr  9  <<rr«  £n.i9,  ogtilnM  £747  lor  th« 
Mmeperiod  ket  year,  or  an  iBorwM  ot  £1 V2.  The  total  reoeiji(« 
for  ISv2  ahow  an  laoreaae  o(  jQMS  m'er  IhoM  for  the  corteauondtnir 
t&riodoriSSI. 

Dmcv.— Aldonnan  Adcock,  at.  the  loot  loeetlnit  ol  tiM  Dover 
Toirn  Council,  fuJd  he  thoajcht  the  Cououll''  i>rovi«ional  onlar 
would  eaplr*  beforn  ttte^roeinenl  with  tli«  Kru'h  Comiinnjr  wa« 
Mi^detea.  The  Major  Mid  h«  buliurwl  Utal  there  hod  been  real 
oanalfar  tb«  delay,  but  perhaptil  would  be  beet  to  wnken  ihoniDp. 

Bleetrto  Fire  Alarau  fUr  Llv*rpo*l.— The  Liverpool  Watch 
('ommiitw,  lit  the  weekly  luMllii);  on  Monday,  decided  to  rocom- 
mcnd  cho  City  C^anoU  to  adopt,  at  the  monthly  taeelliifc  lO' 
morrow,  lh«  pnndplo  of  efaettie  Ura  aJarm<  lor  the  city,  a  tyftcm 
whli^h  bail  worked  eAolcnlly  In  London.  iilii>i;ow,  and  other  Ur^ 
cell  I  ten, 

TaoaMa. — Tha  following  t^^iref  are  Kiiren  by  Mr.  Wtlllam 
f'ortor.  in  aoawer  lo  reuuent,  with  reference  to  the  lorn  at  'Dinnton 
clecCrie  (work*  dutinii  1891 1  \Vorkiti;{  oipeniraa,  £l,Sfl7  :  income 
from  root,  JGI.SSI  ;  bat  oa  yoar'a  worktna.  £37fl.  Tha  IlKura* 
have  beea  already  pubtUied,^o  oayi,  io  the  rejiori  of  the  Joint 
Camfnttw 

lalla. — Tie  /mlimi  Ktt^trr  'w  inlociding  to  imuo  a  thlnpaper 
copy  ot  their  inper  at  a  cheaper  rato.  inclodin^  poatofte.  Sob- 
■cribare  havo  ihs  ardvantwe  of  btang  able  to  obtain  frco  of  rJioigo 


any  apocial  informalioB  Uiey  may  rct^uiro  liooi  the  Calcatta  or 
LinidoB  olBcca. 
mnrndOM,  8.  W. 


London  olBcca.     Tha  addreH  of  tbc  Inclor  la  I  and  %  Victoria' 


Atierdeea.— The  (iae  Coiriinitt<M  mporlod  ibal  the  total  aren  of 
tbo  ground  pnrcha««d  by  Iba  Connci)  for  the  bQildlBA  for  |[a*  and 
oleclric  UKhtiag  waa  I.QiU^  H|iiiira  yatda,  of  which  tJicy  iiropoaed 
to  allocata  361}  iqaare  yard*  for  ga*  purpooea,  and  1,043  *quaro 
yantu  foe  electric  lixlitlnir  purpoeee,  the  total  (ru'duty  being 
£10.  4«.  2d.    Tbe  report  wae  adopted.    . 


I  Traawaya,  lionio  time  muot  yet  olatiac  before  the  ne^* 
tialiona  lor  iKircha>«  by  the  LeoiU  CorporalEoii  of  the  tramvayi 
cun  beeettJea.  awaiting  ibe  deoteion  o(  (he  Hi){h  Court*  on  tbe 
prioa  to  be  (laid.  A*  it  is  kaowii  tlio  authoriiiee  look  wull  on 
electrin  traction,  their  ptirohaae.  when  it  ooours,  may  influonco  the 
adoption  of  thin  ni<thod  fur  thtm  lin«L 

■Camay,  UmlMd.— A  oompany  baa  been  formed  with  tbo 
fonaidable  title  of  "  Soci^tJ  l^vnoaiae  de  Caoutchouc.  Amtantaa  el 
Cable  (Uartiny.  Limited)."  Tbie  conibbiatiMi  ooinpriMa  throe 
oompaatM,  vhoao  name*  npiicar  in  the  oompound  title.  Tbo 
capital  1*  live  million  frano*,  anil  the  Ixindon  olBoe  ia  ItTi  lioinbard- 
atreet,  with  work*  and  i>liowroom*  is  France. 

CUaoa  "a*"-t  —  *  apeciality  haa  lately  been  made  by  Mea*r«. 
Blakey,  Emmoit,  and  Co.,  the  well-known  electrical  enirlneere  in 
Halifax,  ol  oircua  llKbiiiig.  One  circun  having  been  llttod  with 
enalbe  nad  dytwmo  fur  ansa  anil  in«iindef«etit«,  the  net  bav« 
lalwwied  euit,  and  quite  a  number  of  "  Original  WombwelU  "  hove 
been  fitted  np,  witii  much  aatiifaclion  to  the  proprietom  and  the 
pablio. 

Wlcaa.— Tbo  inbabltaDte  ol  Wlgan  have  not  taken  up  the  Oa« 
CoBumlttee'e  electrle  tlghtlntf  oohaaie  very  entbueiantlcally,  the 
obaiiman  reportlnf  laab  weeK  tbal  only  eight  or  nine  had  aa  yet 
tilluil  in  the  circular  BiSrmatively.  Thu  committee  <lo  nut  oee  th«ir 
way  to  rpend  £30,000  in  a  ceetnil  elation  xith  >uch  (moll 
«n«ouraf{eoient.  Peth>|a  priiato  ondoivoan  would  remit  in  a 
tmttcr  mult. 

Bortett.— At  the  monthly  naetinft  of  the  Burton  Town  Coiinoit, 
Alderman  Lowe,  la  novluK  theadopilon  of  tbe  Ha*  unit  Kleotrio 
CoramUtee'a  repoft,  eaid  Uiat  llie  Board  of  IVailu  had  Bii|n«iivd 
the  wibaiB*  for  Ushtla^  a  iMrtion  of  tite  town  by  eleotrioity,  and 
tbe  maiuffer  bacTreoeii'ed  !n«truc4ion>  VO  prepare  theneceHary 
plane.  The  oowiniittee  would  now  push  en  the  work  a*  fa«t  aa 
poeeiUe.    The  motim  won  agreed  to. 

SDttea  ;8nrTey]. — Tenden  ate  in>ited  for  lighting  (at  per 
lamp)  lot  kinps  of  Ode  InirncT  and  for  lnm|»  of  two  or  more 
ban>et«  fat  tbo  public  ligblia«  of  their  ditcrtct,  by  n*  or  other 
tUomlaaat,  for  one  year  from  Kot.  I  up  to  Nov.  I,  lrl&3,  for  the 
ButlOD  Local  Board.  TonderK  nhouUI  be  *ont  to  Mr.  Tlia«.  H. 
fetUver,  ckrk,  Sutton,  marked  outaido  "Tender  lor  Public 
Ughtlnic,"  by  13  noon  on  IMi  inet. 

CUawlak.— Tbe  Board  of  Trade  linvo  written  to  tlio  Chiawirk 
I.ocbI  Board   wltti  toferonoo  t«  the  contranl  for  tha  nupply  of 


eleetrte  Hghtv  etating  that  the  Board  would  loee  no  lime  In  con- 
lidering  the  draft  wcreemeat  with  reepeet  to  thi>  manor  which 
hatl  been  *ubmltt«cf  by  tha  local  anthoritr.  8oine  delay  would, 
however,  ariae  through  thaaheeeoe  of  their  conneel  In  8ootlaud. 
The  clerk  woe  inotruoted  to  Write  prot«*llng  agalnat  t&e  delay. 

Metal  CWMn.— The  beadaaw  maehliwe  of  Moaini.  Greenwood 
and  Batley,  Leedt,  ara  exoeadlngtv  aeefal  lor  the  ntiieh  trimming 
of  motal  foTsin^  for  dynamoe  and  anginee.  laeteiul  ot  leboriaiMly 
boring  or  puniBg  out  a  craakshaft  or  other  large  alot,  tbe  new 
mctbod  conaiata  of  drilling  a  hole,  running  round  a  metal  band. 
■Tiw.  .ind  in  a  wondcrfally  (faort  lime  a  ooliil  lump  i*  cut  out,  and 
Ibc[«  only  roiaainn  to  trim  up  the  cdgoi  in  tbo  planing  machtoo. 

Vandevllte  Theam.  —  Mumiv.  Mather  and  I'lalt.  Limited,  of 
IS.  Victoria  direct,  have  carried  out  tbe  lighting  o(  the  Vaudeville 
Theatre,  tbe  number  of  lights  to  the  baiidtng  beiag  2M)  lam|a  ol 
10  c.p.  in  ibe  ■tooM,  laO  light*  in  the  anditoriura  and  drcMtog- 
roonia.  and  10  lOO-cp.  lani(a  in  tbo  eentrnl  dome  ligbt'  The 
wbolo  of  tbo  contract,  including  the  euiifily  ol  duiaga,  rauatancoa 
for  atago  llghta,  eUw,  hae  been  ooraplotad  la  the  abort  linio  o(  Vi 
da)".. 

■amaiaTamltk.— A  lively  diocuMioB  took  plaea  at  tha  Hammer- 
nnitb  V«try  meeting  lait  week  on  the  mbjeatol  olectric  lighting. 
The  Blectfio  Lighting  Committoe  reported  thnt  having  narofally 
coaMdorod  tho  area  tUrougliout  whicb  the  Voatry  la  to  lay  tbo  di*- 
tributing  mama  within  a  period  of  tvio  year*,  rooommooded  that 
the  Veetry  *bould  ac-Jiedule  certain  ttreeia.  The  localitlei  named 
were  the  cau*o  of  the  dieuuMion,  and  In  the  end  two  otbor  roada 
■ntn  addeil  to  iba  Ibt. 

Kangeea.— At  a  Muoleipal  8ub-Coatmlttoe  meeUng  held  at 
Kangooii,  India,  on  tbe  ISta  September,  an  oirer  wot  read  from 
the  EdiaunSwnD  Company  Co  light  up  the  town  for  tbe  auue  price 
aa  now  paid  for  oil  lighiiag.  The  mno  ouiabor  of  electric  lampe 
aa  there  aro  now  oil  lamp*  would  be  uaod  with  three  limta  the 
illumloatinfr  powef.  A  cononuioa  of  .Vlyoam  la  oikoil.  witJi  a 
guarantee  M  li  per  cent,  ol  tbe  nee  |irollta  to  the  town.  Tbe  engi- 
neer t«  to  report  upon  the  ivojeeb 

Waekbara— At  the  monthly  meeting  of  tlw  Blackbtirn  Ttown 
Council,  Alilemuui  EaatwoodMid  henotioed  tlnre  waanreMluUon 
for  tbe  purchoM  of  a  plot  of  land  in  JnUlee-rtreet  aa  a  aite  for  an 
olectrie  Ugbt  gonf rating  atation.  Whibt  be  bad  no  objecttoo  to 
oHIir,  he  nioaUl  like  tbo  chairman  of  the  (ini  Committoe  to  promiao 
that  BO  chimney  ■hould  be  erected  on  that  alte.  Ho  thought  tho 
dlfTioulty  could  be  met  by  erecting  the  chimney  In  tbe  ga«  com- 
|iaiiy'f  yard  on  tho  other  aide  of  the  street. 

ComDanlea  ef  the  Ifaatli.— Tbo  following  electrieal  oompanlaa 
were  rcgiitored  during  tho  \>aiA  month  \ 

Cnrbon  Bat  lory  Com)  >any.  Limitixl.  CI  abaroa £10,IXK> 

Electro  Alkali  Comfiaoy,  Umiied,  £10  abnrm lOOiXIO 

London  Ilttilth  Bloclricn)  laMitule,  Umiifd.  £1  ■haKB,.  10,000 

Nov  KIwdo-MoUllutgtoal  Syndicate,  Limited,  £t  aharea  10.000 
New  KI«ctrioity  8«p(Ty  Company  tA  Croydon,  Lfnuted. 

fn  aharee «WIOI> 

Derby.  —The  Electrle  Lighting  C'Ommlllee  of  tbe  Tlerby  Corpo- 
mtion  liiLve  reeolred  to  recommend  to  the  Council  tlie  acceptance 
ol  tho  folluitiiiK  Ivnilera  in  connection  with  tba  aoheme  fer  tba 
BUpply  of  olectric  light  in  the  borough,  raeeutiy  eanotioned  by  the 
Council:  For  tho  baildinga,  Movra.  Walkenluie and  Co.,  £3,870. 
4a.  3d.,  and  for  tbe  enginee  and  dynaoMa  Mww.  aiemena  Broa., 
Ij>ndoo,  £|ti,7N).  Tbe englneen  ar«  Sir  Fnderlok  Bramwell  and 
.Mr.  Uarria.  bi4(I  their  eetimata*  were  for  the  buUdinga  £3,006,  and 
for  tbo  enginua,  etc  ,  £l(l,jOO. 

MIU  Llcktlna,— Thereita  largeeommillHltiialoin  the  Waterloo 
Brldgeroad.  known  an  Setb  Taytor'a,  wbtoh  is  a  striking  building, 
one  peculiarly  fitted,  it  would  aeem,  to  bo  lighted  by  oleotrio  light. 
Some  four  or  Hvo  ymra  ago  it  waa  burnt  down,  if  we  remomber 
rightly,  and  aiaco  then  it  tina  been  tho  Block  target  for  oloctrioal 
eetlmatofL  Many  good  Anna  have  made  orortuiea,  but  it  baa 
fallen  to  the  lot  of  Meaaro.  Raaton  and  Andenion  at  laet  to  aecuro 
the  contract.  A  Urge  notice  ii  now  aflliod,  atatlng  that  a  com- 
plelo  plant  ie  being  put  In  by  the  Erlth  Arm. 

KelTtDolda— A  eorreeiMndcDt  oaya  that  in*t«nd  of  tbo  Kelvin- 
ai'lv  Corn|iany  having  ehoecui  an  ornamental  deaign  ol  obiranev- 
aha/t  fitting  to  the  |<oaltlon.  It  aeema  that  ibey  bad  dellberalaly 
chcoen  the  moet  ugly  and  oSon«i*e  |iattern— ooaraeand  aquore. 
Tho  chimney  <iueetioii  ia.  indeed,  a  raging  one,  it  wouhl  leom,  for 
tbia  correipoodent  iinyr  it  will  have  the  eAcct  of  preventing  him 
taking  tbo  olectric  light.  The  ■e«rotary  baa  written  to  say  that 
the  beat  odvlco  hM  bean  laknu,  and  that  tbe  diToatora,noogninng 
tbe  weight  of  tbe  objection,  have  glmn  onlora  that  40ft.  oball  bo 
takon  off  the  beiglit,  tbe  saTing  in  coat  l«  be  applied  to  making 
the  alialt  more  ornamental. 

City  OoBunlaalon  of  Sawera  —A  meeting  of  tbe  City  Commls- 
aion  of  Scwcn  wns  bold  on  T^oidny  at  tbe  Guildhall,  Mr.  Atd«r< 
man  Troloar  pre>i<ling.  A  report  wa>  brought  up  by  tbe  8tt«et« 
Commtttoo  relative  to  occounta  from  tbo  City  of  London  ESeotrie 
Lighting  Company,  amounting  to  £I,'J1I.  fa-  'A.,  for  lighting  cer- 
tain of  the  public  wa>«  of  the  City  up  to  Midiammer  Day,  and 
reco  in  mending  that  the  aooounf  abonld  lie  imid,  wttbontprqadlee 
to  tha  oontraoie  and  prot  inional  ordore.  Tela  woa  agreed  to.  An 
application  by  tbe  Cily  ol  London  Eloctric  Lighting  Company  for 
pormiiHiion  to  una  somu  of  their  pipen  tor  telophonia  purpoaua  woa 
roicrroil  to  tho  Strrrta  Committee  for  oonaideration  anil  report. 

Slieradllah.— The  annual  report  of  tho  Shoreditcb  Vegtry, 
wliirli  Ik  jiiHt  laaued,  montlona  aa  one  ol  the  moat  Important  itoma 
thu  udiuiBition  of  the  monojwly  ol  the  aleotrlc  Itpiting  of  the 


I 
I 


I 


-N-V^RR,  OOTtiUBR  14,  189S. 


r*""N>"i ' 


■i^4j  ol  «toc' 

,,vM<>>i-»i<i>  ■in^to  that  of 

.  .1  M  llw  liuarv  of  tlio  rich, 

...,l..,^.  (iwr«M4ij'fortn«|)aorowlni! 

<  iiiaw  »<■*"'■  ■fat***"  lw''t  iK/mtutt  wnT 

'I  MM.'' 

n.K  Kl.t.trlP  l.ijilil  ('■MiimltWe  of  tbo CnoWrbiiry 

ii|»rlnl   m^    lliutr   nicoUlw   liu-l  Week  Ibal  n  letter 

t  liii'in  Umm«.  MowII  nMltiK  Ihtt  variou*  altorn- 

,    .  iL^lntn  Uinilaeil  of  i<f;r««iiiotic  on'l   Lhn  dawl  of 

,1       J  iiv  rMiiifilltM  «cni  iinMU«  MiwrM  («  owMlo  of  tko 

.     .  .         -11x1  >Jt«mUDM,  aittl  l^n  toon  clurk  hftd  bcm  dlrM(*t  lo 

•    •iiiii'x)    Muors.    Mimll  liiHl   ilia  driifin  m  Ihev  (xiwaUnil  «rart< 

A^lilirDvnl    by    Mr,   Uoiiltoii,  Q^'"  ■<>  wliom    lliey   ware  wait  at 

TSl  miv.  Mowir*  iiu((V«*lloM.     iTfac  Mnyor  lutd  hs  hiul  only  lo  rtate 

V.tiBi'  Ui«y  wo>u  fur  inirn  uiinnimoiw  !□  Ibsir  tetiarl.     No  TC|>ly  had 

y  cA  Imwii  NiieianI  froiu  lltB  Ktusb  <'iiaiinii)'.    Tlio  iNatMr  bod  nal 

«:Jr«|i|ir>l      Tlie  i>iiiiiit«M  u-oro  oolitiriusd. 

Mt<ldlaa%TOii||b.     The  vuli'OOniBiItteo'o  nltiiuda  od  tho  electric 

I  i        •sljiin   In  il'ikl  II  I irni'i'lnnal  onter  oaBlit  to  bo  nbtoinod 

u  III  muble  lb';  ('iirji ■melon  to  mnlnlAln  Ih^  ground  for 

I  u.  .  ,  L  ,...t'  yuan,  tlorini;  «m<;h  lime  thny  could  eiUivr  onrty  out 
ilii-  wirli  in  ixH*  tiicir  fiowciii  <■>  >i  (iiivitto  n>[ii{ui[iy.  Tliu  su;;^*'' 
lion  l>y  Mr.  t'oitini  iJint  it  wouli]  bo  b^tl^r  to  sITovr  d  coitipnny  to 
■iiiilmtiiVp  itin  >uj>|ily  nil  ooiidilUmn  of  r«i>iirchnt>o  nflor  n  cctUiin 
nuinbtr  "f  y**!",  "n"  "Ol  IhouKht  rfctiriiblo  Mr.  Tnvlor  in  of 
■»|finian  tli«l  itio  Tof pamtion  fliould  undoctake  the  uork  ot  ddcd, 
but  (he  owiiun>lil|>  by  Itio  torn  of  tho  km  work*,  and  th«  eon- 
■idarabln  rcrtnuD  d«ri<'»d  tbaref mm  (which  mlfrbl  iiilTor)  la  Ui« 
I      nal  otmtaok  in  *ha  way  of  ImmndlnUi  iut<^>tlon  of  a  •ehemo. 

aa*««MJMrp«.— At  the  luootitiir  of  Uio  Rai-onathorpe  (Yorka.) 
IaubI  Kani  Ur.  J.  H.  TntLcraJiald  road  a  rcaolnUon  |jiiiuad  at  the 
raM|Hiyc**'  oiMtliif;.  urv("K  upou  tho  l^iooal  Board  tha  dolrabllity 
ti  iinjiiiioiiii);  the  iiiiiMBCtlaii  of  Ibn  Dl«otru  hxht  on  ai.-<Yiuiil  of 
tlia  bcnry  ih-iiv  jntd  for  eu.  ami  lluil  all  ullurta  u|i  lii  iiow  Uinnrdu 
obtalnliiir  a  rcliKdMii  had  |irove<l  fulilu  He  unKd  iha  iiitTOcluO' 
lion  of  lIm  qlorlrtc  lisbl.  Mid  wnn  iiol  in  favour  of  hiiyin);  llio  )(■>* 
|iaU.  ilr.  TowbmckI  Mnimd  tiis  itopntalioii  that  tllo  Bonnl  had 
■iuiloM*wliio(  l^tiwtdw  toiriiiibip  wilh  cloctridti-.  Tho  mntler 
kwl  Lam  TicQU  brioro  tii*  Board  Kiiao  1H  loonltk*.  They  huti  been 
to  MM)  ail  lnU*IUUno.  aitd  be  lalifht  aay  thn  mniubor*  bod  it  In 
their  raiiid*  to  Ihtbt  Rarwiiilhorfm  ulth  tJiiclriclty,  but  a»  oloculv 
Hilhltiix  In  their  inlmle  wa«  vet  only  n  muter  of  evitorimsnti  and 
wwt  Ulbely  to  dei-«|i>|i,  Ibey  thought  it  wi'Mt  lo  wait. 

GrawploB  maA  Co.,  Llmtted.— Cromplon  and  Co.,  tjniited. 
■rtrtouDoe  Ibe  iMue  of  'iT.'.iHKi  ordinary  abartH  of  £ft  each,  of  which 
It  la  Mit  |iro|aMil  at  |<[UH:nt  to  oaU  UP  more  than  £1  per  share, 
"nia  C«ia|iany  waa  foduad  in  July.  ISm,  to  acniiire  and  catry  on 
t^  busiMtM  i>f  akctrlc  liuht  eriirmoor*,  foMndad  by  R.  K.  i'roniploD 
and  Co.,  ol  CMiDffonl  arid  [Andan.  The  ca|iltaJ  of  tho  Comimny 
WM  OiooffXt  Im  SO.OUU  7  |)or  oent.  fraforenoe  nlianMi  of  ££  mcii,  of 
mkyk  VifiW  hav«  boon  aulMorlbod  tor  and  aJloltod,  and  W».<NNt 
ordtMtT  alMrw  ol  tf  Mcb.  dS  which  H.IMW  have  been  allotted  a* 
fully  patil  ap.     Tho  biulnOB,  aiaoa  It  wa*  taken  o«*r  by  the  Con- 

Cny,  haa  i«iy  taritely  iimreaaed,  and  tlie  ubject  of  tbo  proMcit 
ue  of  ahataa  1«  to  jirovido  the  farllter  «u<klnK  oapit«l  roi|Uircd 
lo  uaMllnuo  tbo  devotopment  tA  Uie  boMaoaa,  aad  to  facilllaio  tbo 
ourjU*g  uwtnf  uvrtalo  larjia  ooMiOiCta  whiuh  have  recently  baea 
•ecu tad.  ami  nf  other*  which  ara  in  mricolUlUin. 

Braatllaa  tnboMrlBO  Talacrapb  Company.  ^Tbo  report  tor 
tlio  lull  jrar  vnded  Juae  ID  itAtoii  thai  the  it<vunue  amounlod  lu 
£lll,K7)i.  and  the  oxpenaoa  lo  £3I>,'>*>7.  ,\F(vr  ]ircividia|[  for 
deiwiiluio  iniwwt.  ainliiav  taml*,  anil  inconic  tni,  there  r«nliuna 
a  bakiUtt  ol  .eWt.<IM> :  IoiIiUIk  niMiid  £lli.H1i.1  bmujihl  forwanl, 
UMhInjr  (TM.STS,  A  iiuartetly  IntrTlin  dlvtilcod,  aiiwunllnK  t<i 
£lti.MK>.  ho*  been  |wl'l,  aiKl  £4(1.010  traiwlonml  to  Dm)  roi«rvo 
Iniid,  tneraulnif  tlini  futxl  lo  <5'1>.TI4.  Tlia  DIroolor*  now  recom 
in«nil  a  lltial  dividend  (it  JIf.  per  *haf«,  making  a  touil  diviitcnd  ol 
8  par  cent,  for  the  ynu-,  and  ■  boniia  ol  la.  par  *tuir«.  Iratlt  Inx 
frav,  which  lotjether  will  nmaiiat  to  <M,Oro,  teaviiw  n  balnnoe  of 
£.1,0T!I  lo  be  oaiTled  forward.  The  dividend  and  bonus  will  be 
jMyaUa  on  the  'JOtb  Ittit.  On  July  31  laot  £16,81)0  was  iraiuferrcd 
to  |My  off  tho  IW  bonds  ol  the  IHm  Imwc,  draun  for  rodomption 
In  Aptil  Uft.    Tbi*  raduoe*  the  doUiiinrc  debt  to  £1 1  I,«n). 

IWllllliiM  ll  tlie  AMTin|{ion  Town  (.'ouitnll  meeting  laM 
watk  (omeilolitlkd  Inloimatloa  a*  lo  tlie  proponed  olaciric  lit[litjnii 
■tatioM  oaiBo  oat  lit  Ihe  dlwnsfioa.  Thacominillaa  Inleeiilad  to 
UM  Ibe  land  on  which  at  jirewnl  wore  Hiitham'a  hatha,  tb«  ania 
balM  8  0(10  yanla  atid  Ibe  jwka  'ii/i.  a  ya«t.  Tbe  towa  otark  mIiI 
IbMhad  not  yet  outerad  inW  an  aKiMBiacit  whb  Ur.  Ulgban, 
•M  lb*  Umot  Mud  Ibe  matter  waa  not  oempUtod  in  any  way. 
QooaeiUor  Bpraka  aaki  tlieir  detotmi  notion  waa  sUniily  to  net 
•PMUoUIobs  Iroin  Hi.  tlhoolbred,  hot  th«y  were  nut  |ited|C«d  Lo 
■Ki  on  wllfa  tbo  Mbenwi.  Tbe  OmibcU  havo  raitolTad  tba»  Mr. 
BbnolbfMl  h*  lB«lni«M<l  to  impve  plana,  oalJmaUa.  and  apaaWea- 
UoM  (or  Iho  oBiwtnuMon  on  tbo  above  alte  oi  a  ocnUal  electric 
llfWoK  NUtlun,  with  twooncin«Bol40h.p.«o«b  torooomiMMw- 
MionlM  and  tbo  naoe— ry  ilalkio  tnatrunianU  and  dixrlbuting 
■iant.|>nfvioiial«a|i|4lcatiun  betnt;  mado  to  tlie  Local llovcmBienl 
boarii  for  llieir  muiuiMa  lo  Um  botrawiiifi  ol  the  neceMa/y  anunint. 
Tlib  stuoviii.  iIm  rlmk  alalml,  w»*  r«tber  under  £l<l,0(KI. 

Ooo«  •(  Btaonle  TrMUan.— Tha  tollowiiii(  drcular  Ultor  U 
Uimtf  Miied  by  Urn  BloeUW  Vo-mt  Slomico  Comtwov  to  tho  eblef 
Uanwny  oowpontw  In  groat  HrlUln,  and  la  (bo  MM  poaifblo 


aiMWoc  lo  (be  oriticuBi  lliat  has  iatety  h*v»  «->-uiob  tha  i  _ 
(or  nainteoanoe  of  batterie*  and  eMclfiui  j|Mr  ol  tmuatE. 
•'  Dear  SU,— We  beg  to  oell  your  aUontioii  LO  iSe  fu*  (Jut  wa  aie 
DOW  projiered  to  negotiate  for  Iho  working  aiKl  rnatataiianoe  4 
npproioa  tram  lltMa  oqiilppod  with  Bclf-cootrinad  or  Wowai  olaa- 
trie  can.  The  tsrma  nooor  iriiich  auoh  workLnf;  Mkd  fowitiiiiee 
can  be  contraocwd  for  Dooaaaartly  vary  wUb  lc«al  BonJWtiH,  btt 


the  inaxiinura  chatn  wonld  bo  M  por  cent,  of  llie  mm  \ 
receiiite.  You  willtoodily  nolo  that  xich  an  andorlahliut  aboahl 
nnrl  doea  omdtituto  iba  nod  otrectaal  |[uar«iH«0  of  pnrlMiUBn  g| 
sorvioe.  and  we  shall  be  uleaood  lo  d  iwnn*  tlia  tomUm  iiinhi  wtfft 
yciu  nt  any  time."  We  dealt  wilh  thiit  oJTor  In  a  raaMi  tmi1m,amd 
iru<t  till*  offer  front  a  r«spaaiiiblo  oowpany  liko  tbe  B.P.S.CiMi- 
luxny  Hill  havo  n  practioal  and  ironaediato  reepofiae. 

Saraat.  -  The  Ciimnco  C'oniniitU.>a  loportod  at  iIm  kal  tHMtm 
of  tliL'  tinrnot  Local  Boanl  that  llic  iluni  tor  Uio  wolbabb  ovt  el  » 
provisional  ordti  for  electric  liRlitiii^  viu  olimUwUid.  ^Vjlb 
rt^-Aid  lo  t)ic  clerk'*  bill  in  coniifctJin  vith  tlio  nM!«Ut  arbllrallon. 
il  uAtreaalvnl  thai  Mr.  I'oolo'ii  a)conls  bo  aakoil  la  retom  iW 
nrlitiiial  liK  of  Mr.  MoiiUoii's  feoa,  auil  alw  tlut  tlio  bill  of  oak 
bo  Uxed  III  tho  Court  ol  (juoen's  Ifeiidi,  bimI  tluM  Mr.  bjlril 
H(i(Mnr  oil  behalf  of  tW  Board.  The  ciork  rwwl  tbo  folhrali^ 
Ivllcr  [rum  llie  vecrotary  of  Ihu  IjocbI  (ioverninesit  Board  i  "  Kr. 
1  am  diructvd  by  the  Looal  Uovurnmunt  Kuord  to  nrknowlarfn 
the  iecei[it  of  your  lolloc  of  tlio  lOth  ullimo,  rolAlive  M  lb 
Djiplication  of  the  Doioot  Local  Board  lor  aanctkin  to  burtaa 
luoncy  to  dotmy  oorUiiu  legal  expcnw*  iDcurrod  by  tbon,  and  I 
am  lo  I'liaL  out  tJiat  the  hian  of  tMU  [or  l«itnl  vtiimamm  *oa 
Ktiiijiioiiol  in  Ik7H  becauM  tbone  exjionMo  wcro  incnrred  In 
>i«ctioii  with  llio  oivculion  of  pArmaitOnt  wnrka.  lo  tbo  p 
inilance  tho  expeiue*  were  n^l  m)  incarred.  and  nwUr 
cirvuinftancM  no  Icon  can  bo  aanctioncd  by  the  BoanI  In  rasped 
uf  ilM-m  nnder  the  t'ublic  HcBllb  Act,  IB7i." 


Bowneaa.  -Al  the  monthly  moalintcof  tbo  Bdwiiom  Local 
tha  dark  read  a  letior  roooii'ed  Iroin  Mr.  Fowkoa  rvpwdlaia 
pro(io*«J  lo  Inlroduoo  tha  electric  li|j;hi.  into  tba  tliatrlMi  ai4 
vlaud  Ui*t  be  hn'l  prviiared  the  dmtt  of  an  metooidbdI  b#a«« 
the  Board  luid  I{,  II.  Cell  and  iioiu.  Limited,  whliA  hofl  be^Nfr 
milted  lo  the  latter'*  solicitors  in  lAindun,  who,  U>  rank*  It 
fnccory  to  ihomsetw.  hod  i>iit  in  two  or  ihme  •Uicht 
ifa\injt  i<u<l  thodr^fl,  Mr.  <Utoy>t«t«l  that  Mr.  Polrkaa  lUal  dn 
inndo  a  commnnLcatlon  roiipocUnc  a  provlao  wblcb  on*h4ad  tho 
Kounl,  it  lb«y  tliouifht  profMr,  lo  l*>k«  nror  tba  olaotrlo  ~ 
iir-  a  Hiipiilated  rst4  at  the  oikI  of  U  year*,  which  ho  ooi 
too  nhurt  a  limo,  anil  sujiKeaieil  thai  it  should  not  be  Imb 
yuan).  Aflcc  nome  divcuariou,  Mr.  HnUioil  propoaed  bhat  ** 
to  the  lurms  ontbodiod  in  tbodraft  ntfreemuot  bel»ee«t  tho  BoVMa 
Locnl  Hoard  and  R.  H.  FoU  and  Sunn  whicfa  then  lay  on  the  Mh. 
llic  Tlownea*  Ijiiatl  llu«nl  AppTO>«  of  tba  aamo  and  rooa«D«nand  lfc*l 
tlio  Main  Rood*  Coianiltte*  aooeda  to  tbo  reqneat  dmiIo  lor  |i** 
•ion  to  toy  a  taalii  ateotrio  oablo  down  booeeilh  Uio  m«ln  loaferf 
the  dlftriot."  Mr.  Westlako  tooonded  tha  ntotion,  mmI  k  «m 
oarriod, 

roriamontb.— At  the  ItM-temooth  Town  Counoll  n»oetla(  bet 
ttoek  the  Electric  t^vhling  Conunitlee  aubtnlttod  tonilnrw  »rtt> 
ereclton  ol  the  buihlini;  [or  tbe  eleolrie  lirhtini;  ■lattea.  <mtk 
reeommended  that  the  tender  ol  Mr.  T.  W.  Quiok  bo  occafMi. 
The  iwiooswere:  Mr.  W.  W.  Bvani.  £10.3711:  Mr.  T.  P.  ML 
£U,4'i5:  Mr.  H  W  Ix«rmooth.  £N.:W7.  fia  fxl.  :  Mowro.  K.  ^ 
A.  HprltH»K*.  £9,3W:  Mr.  T.  n'.  Quick,  £8.400.  T1i«  town  etet 
rend  two  ToUora  Iroin  Mr.  W.  W.  I<Mtrmoatb,  ono  of  tbo  mb 
tractor*,  aomplaiiiinK  of  the  unliUr  manner  in  which  bo  hast  h« 
troatod  by  bia  leiider~tbo  louMt— being  paaaad  omr  IhiWagh  • 
»lit{ht  informalitv.  The  amounts  ol  tho  bonds,  be  awnnd,  wananM 
on  the  tender,  but  th«y  could  have  been  Maily  aonortalned  fejr 
roferriiiK  to  tbo  bill  of  quantiiiea  otUutbad.  A  aaoond  bHir 
jHunlnl  out  that  in  Mr,  ^tck'*  tcndeu-  lb*  anirollea'  nantoa  "Wf 
not,  « iiilan  by  the  sarotlo*  tbeinaelveB.  bmI  ha  nbmlUad  thai  Ub 
wiL*  a  inoro  fatal  iiilomudity  Iban  hia.  Aldorwaa  £IUi^  change 
of  the  oomnilttoe,  poliitad  out  Ihnt  Ibe  namea  ef  the  amauat 
apiwarine  on  Ur.  (Juicb'a  under  were  )Mt  fai  wHh  anlhorlty.  lb* 
reaaon  the  work  wok  not  (tarted  beiorv,  ha  «aid,  wna  l&M  tiM 
I«(*1  4>overnmMic  Bonn!  had  been  ao  tardy  in  ■nellonlf  lio 
borrowing  of  the  money.     Mr.  Quick's  tender  WM  *ooo|i(ad. 

ArdroaasB  Kaibonr.— The  iiiatallalion  of  the  electric  Hahtlt 
Ardiouan  Harbour  has  been  cotniilelnl  It  ooneisU  ol  T7  uv 
U\B\-  ol  :l,««0  c.p.  each,  d>stribat<d  aiatuxl  tho  harbour  and  ta 
tho  coal  eloratora  and  Caledonian  Itollway  Button.  Tbe  dj 
luid  entine  an  fixed  In  the  hj-draaUc  enttino-lioiiiti.  lie  .^ 
U  siiooially  ailaptod  tor  oleclrle  Iwhtlnft  work,  and  U  of'thi 
rerllcal  blgbanesd  type,  with  cloaod  crank  chaaDber,  with  * 
cylinder  Dlui.  dlatDeloroy  tin.  elroko  Tlio  dytMmo  ta  a  aart*- 
wound  nMohlne.  i;ivin^  an  o«t|rut  ol  IS  BBijierea,  at  an  oleatital 
preaiste  ol  I.UXI  voIl«,  which  is  eiiuivaleni  (i»>u|inlTtiwX> 
of  3,VlJ0  c.|k  OBcb,  or  a  total  of  WtWO  c.j>.  Tbe  d;  . 
niouoied  onadin*tJngr*llikandl*(tTi*on  by  onaol  Heady'i) 
bolt*  from  Iba  Rywheal  of  iao  Moaia  enicUia-  Tho  oondwctors  mI 
varion*  Un*p*  aro  canted  oveibnul,  and  Ibo  incUnHl  nJopiwI  U 
an  excejitlonaUy  aecim  one.  In  %iow  of  Um>  com jnwati inly  hick 
(ileclric  jiroMuio,  Ihv  txinductore  are  hkt-hly  iDinktiol  ihroajp- 
out  will!  I  ulcanined  iiHllarubbor,  and  tlioeo  oomlactara  aiO 
sn>|ieiMl«d  by  loatbw  tbonfcs  Irom  aloel  Muaptnding  wtras  «rain«d 
batweeii  tneulator*  from  |iMe  lo  Mia,  thi*  trrani[einent  iH^'inK  p* 
feel  aarely  from  accident  tbronEii  aWt  circuit.  Ilia  Utniw  I 
tbo  doablO'Carbon  ty|ie.  and  are  cafiablo  of  borttliy  for  14  1 
without  ad  J  octmenl.  I-^b  hunp  i«  provided  wUh  a  dank* 
onulnc-out  twitch.  The  tlgbUiut  haa  been  found  •  (roat  I  . . 
pnmmgn  aloamcn  notiiiti  ■BBdiwibaikliig  pnwwigm,  and  I*  , 
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taoUiutiair  ibe  rttpid  lowlbg  and  dlMhArgioir  CMfrao*  durins  Iho 
DJffht.  ife  •rorti  hiM  been  cnrriwl  nvt,  *■  irn  nUtlM  Uul  week,  bv 
Moasr*.  Mavdt  niii)  (.'aulMD.of  GlMgcow,  under  (be  ■ap<ii{>iE«nif* 
aiMw  of  Mtmrtt.  Strain,  Roberuon,  Biid  Tbomtoin,  Iho  Tliirbour 
Coinpanj''a  eoxineers. 

M«n«lMn«r.-'At  the  monlhty  iumUdv  of  iho  UutAMer  City 
C-uiiiir.'il  lrt<l<<  t;u<t  week  <|M*tli>ii»i  irereoekecl  bjHr.Bktty  and  Ur. 
Srnnlhii^Mi,  who  wiMieil  to  biicw,  oil  behalf  of  rairiMH-m  irhobvl 

oaiii[jlotc<libDiriii«tiillatiun>,  wh<<ii  Uie'oloeUiiiili^-l  -  avnll- 

Ablo,  but  to  far,  ^ir  JuliD  Ilflru-uud  Kkid  ho  »«■  ...       -  >iw«r 

tbnl  there  were  diificulUos  in  die  way  liiot  tlie  Uu  C<H»n>ilt*M)  diii 
not  at  fint  noticiiiAU:.  Oiw  od  Uie  dlflc«IUMi  warn  the  arectiun  of 
a  Utko  cfalmney,  tlioci>iii(4i)ttan  of  whlol)  conkl  not  be  tiuiriod 
wltbout  riak  to  tho  «lHl>itiiy  of  the  rtniotute,  Aiiutlicr  u*d.i  iliut 
ft  iMfie  roen  «m  Ijeing  lined  wilb  itUwl  brick*,  nod  Utcro  viw 
debkjF  !■  ilie  eapply  of  mnterUI,  becnuM  Iboy  w«ee  bouml  la  liaMt 
tbe  brioka  Iroin  one  nuikiT  in  onlM  Ui  hikvn  ibem  all  of  Ibo  Mine 
colour  and  uu^lKy.  Kc  mi|;lit  ndd,  ,i1ib>,  Ibat  oiotjthine  wmi 
beitifi  done  teat  could  be  done,  and  there  wm  no  unneMMiiry  delay. 
The  HMJM  woro  beinc  kid  bi  eh*  •trooM  In  every  efficient  maimer, 
and  ilie  wjree  vodM  be  neuly  1^  the  tloio  at  t&e  ooinpletinn  of  tho 
otliCT  wwkH.  PoMlbly  that  woulil  be  toon  attvr  (lirwlmM :  ho 
mtf  bicHned  lo  tbink  U  would  be  in  March  or  A|aiJ.  In  «d<IIUno 
to  tlie  nialt«r«  he  bud  merilionuil  tliere  irero  ooaSlctintr  lntore«(a 
bAwe«a  oonlrMtonr  whkh  kept  buck  tho  work  M  tin  elocuic  llvht 
■UUeo,  but  no  body  oi  men  coald  give  mere  &tt«Dtton  lo  the 
opentlona  tkkn  wno  being  jfivon  by  the  Cin«  CotnmLttee. 

HlMdveeL—Mr.  Councillor  PeerM*,  el  die  Rlaohpool  Town 
ContioH  iMMinK  Isel  week.  In  tnorlag  ihait  the  tender  o(  Mewrs. 
Hammond  amTCo.  ehoulil  be  a«oe]i^,  aaiil  the  nnuMiRl  of  tbo 
te&dor  ori^niilly  Hue  £IIt.UT>^  The  i;OiininiUeo  hod,  hoaoi-or,  at 
eome  ol  tbeir  meelinip  (oimidered  Jl  udviiuiblc  lo  include  coitdlti 
eKt.raa  (or  oil  intnpe,  water  ftau^'n,  nod  lIa|ikiiiH>n'ii  ralvoi,  wi 
Ihnl  tho  total  ainoani  of  tbc  tender  would  bo  1*111, lUi.  1^,  T!i«tn 
were  doductioiH  froni  thia  amount  In  acoordonce  with  en  nriiuiKu- 
ntODt  by  the  oomMlllco.  For  Innlnnrn.  IhfaointnitteeliMl  rwoli-ed 
that  they  voikid  be  orotected  by  l>fiviii(,'s  wellkiiom  type  of  boiler, 
and  it  wan  ananeea  that  one  of  Menarik  Oelluiray'a  inaniifnptuic 
•hoiUd  be  >0|>(ineil  to  tlium,  inetend  of  a  nuittilubulnr  boiler  m 
«>t  lint  «iig|^ted.  Thla  redticol  tho  troiloi  to  £IM.;i)9.  ISa 
Hile  amount  did  not  include  the  bnildiTij;  nor  ihc  juii^tlDnboxe*. 
el«.,aU  of  which  nxtuld  have  t«  boooin|>klcd  at  the  eXfioiiiHtoI 
Uie  Coryoration,  bot  theynniicdpatod  that  the  total  «jion*o  tvoulil 
CMDM  arell  within  the  amount  whloh  It  wan  Intended  to  borrow 
upon  Uio  aanctlOD  of  the  Hoard  of  Trado  belnc  obtainoJ  -vk, 
£iM,O0O.  II  they  ■iioeeeded  In  uarryint;  out  the«r  ecliemc  for  tlie 
aBMOatof  BiODoy  named,  theoommittee  would  eoneider  thut  ihoy 
hMi  cot  exeeodbiely  (PMkI  value  for  their  money  and  a  latitriuMory 
reeolt  of  their  labourv.  The  station  would  bo  tijiiat  to  jtoiieratiiiic 
oitrreat  to  liffht  at  ono  time  A.&M  inaindnKsnClampeof  Ar.[i. 
Mtcb.  bwMoa  linhtiQtt  lli>  arc  lam;*  of  2.1)1)0  g.|x  enoh  for 
tUumlnatInK  tho  rromcnado.  Tho  Eaj>do|)artinont  were  iiropKred  to 
m«««tf«  the  old  part  of  tho  elootrlo  liiehtln^  until  tlie  oummiltee 
hikd  oarriod  oatt  ihalr  aclieme,  and  thoy  weio,  uioreovor,  prepared 
to  aeeiet  the  Wt  eobeme  to  their  fulleet  extent  in  the  luturo.  Ho 
addc*)  tlial  arranKeaieote  bail  boon  tiiiulo  whcroby  tho  aaluo 
dynacnoR  «-ould  drTvo  the  cmmwayii  during  tbe  ilny  and  geoemto 
the  cumol  for  tho  illumination  of  tho  town  at  night.  Tie  mloal«a 
were  corrkil. 

WUtahaMB.— A(  thtfmonthlymeotingofUie  Whitehaven  Town 
luid  Harbour  Tmeteca  tho  minuiot  of  tfau  Klet'trio  Lighting  t'om- 
mitloo  wore  reaJd.  Tbo  minutoa  •howcd  that  on  Soptoiubor  li  Mr. 
HotdtinaonV  opinion  had  been  aakod  on  tbo  tondora  ol  Monro. 
OaQoway,  Limited,  and  tho  Lowcn  Eaginoerinx  ('ompnny  (or 
bolIOT^  and  a  eeoond  lander  waa  invited  from  Mawm.  i^nlJouay 
for  Iwo  Laoeaabire  beilere  of  eqaal  capacity  to  the  two  (ialloH-ay 
bo41«r«  «(ieoliIed  by  l>r.  Bopkinaon.  On  Septeinbor  14  the  o«iU' 
milt«e  further  euisldered  lender*  for  the  aup^ly  uf  txtilerv, 
ami  recoDimended  ihat  Ihe  tunder  of  the  Lowca  EnipoeerinK 
Company  for  llie  aopply  of  (wo  Uincnahite  boilers  be  aooepted  ; 
Ibat  tM  dcik  write  to  Moiare.  Raieaay  Broa  ,  and 
call  their  attention  to  the  letter  to  ihein  from  tho  town 
aarvoyor  of  tho  lOlh  inaU,  and  niire  tliom  notico  to  deaUt 
(ram  any  intcrfciencc  with  tho  iiowor*  granted  to  the  trualou* 
under  thr  Wliit«I>uvrn  Elcctrlo  Ushtlng  Order,  ISfll.  On  2i»h 
Sapcember,  Mr-  llopklaaon  att«ndcd  the  moollnK.  The  aoliultor 
wa«  inetruoted  to  |>r«ii«ro  ilmft  Hgreemeute  to  lie  ontenxl  into 
between  the  truelow  and  the  viirioua  oonlraotors  for  the  electric 
t)|[ht4nK  plant,  and  on  'JSth  }!uptember  the  ooinmitlee  recaiii< 
nieiKied  that  tho  oSer  of  the  Itoiler  Iniornnoe  and  Steam  Power 
ComiHUiy,  Umied,  ot  tho  ^th  irist,,  to  inspeet  tho  two  boilen 
during  connliuction  nt  the  I.owca  EngmoerinK  Work*,  bo 
aoeoptad.  After  roading  thoao  minutee,  the  chair  man,  Me. 
J.  Cw.  I>ee«,  J. P.,  propoatd  na  a  apcciflc  roaolutlon  that  the  foU 
tovinf;  tender*  In  connection  with  the  proiioaod  aoheme  for 
eJectrlo  lighting  be  accepted,  auhleot  to  the  aanctlon  of  tho  Local 
(iarentnient  IkMnI  belnft  oblalned  for  tho  loan  apptted  tor— v1k.i 
Tlw  tender  ot  M«Mr«.  Ramiay  Brof.,  Whitehaven,  for  Iron  and 
BteeJ  work  (or  (onndotionc  o(  irn^'itKi-  ;t'id  rlyuiimoe  in  »ewerain< 
oogine'boute  :  Ihe  lender  of  Mu^tf<,  Willniif  niid  Kobinxoo,  for 
four  oeta  of  Willonn  en^^riet  iitid  CrumptoD  dynamOB  ;  tho 
teodcr  of  tbo  Internationul  Okunitc  Tomi-any,  Munchoator, 
tor  eoodoctoni  i  and  the  tender  of  tho  I^wco  Enginooriog 
Cotnoany  for  two  LAnooahire  boHom,  Tho  motion  wai  aocondod 
by  air.  Patllnaon.  The  Chairman  aald  tliere  had  boon  a 
I  uratty  htrge  oompntltion.  The  tondera  ware  tnvliod  from  certain 
I  nma  that  wore  letoctod  a*  the  beet  poeslble  tirms  to  do  tho  work 
I     that  ma  r«(|utr«d.     Most  of  theee  thingn  wen)  epoolaltle«,  nnd 


only  nMdo  by  oertoiit  firmi :  ao  that  il  mw  im  ndraaboge  t« 
admti*c  gonerally.  Tho  rceolntion  wan  put  and  carried.  Tho 
mlnntea  of  the  electric  yghtins  Coramitteo  wore  then  put  and 
carried.  Mr.  Jtowmnn  objccto'l  to  a  further  auiu  than  tho  I'U.UCKI 
being  aakeil  (or  j^  wati  int«nile<l,  and  *UHt  he  woilM  ralw  the 
qiMHtiun  apiin  at  another  nieutiof;. 

Aaerincten  Co  eperatlro  Soeloty.  ^Thln  aocloty  have  hiu) 
before  them  thu  rv(>ort  o(  Uunt  cmnniittee  on  the  advleablllty  of 
the  inlroduotion  of  eltctriiT  Vtf-hl.  The  chairman  of  the  eoeiaty 
aaid  thoy  wero  aware  that  iIh  AccriiiKton  Car|)oration  had  ob- 
tainol  power  to  >up|jy  tho  eloclric  light,  and  tbo  society  bad  been 
oaked  II  thoy  would  become  cuatomora  if  tho  (.'orporataon  laiil  down 
(itanl.  Tho  oonuikiltoe  were  given  to  undenitanil  tho  price  from 
the  Coriioration  would  bi  from  6d.  to  fld,  per  nslt.  At  that  price 
it  woe  goiibtJal  if  any  aavine  could  be  effecied  a«  oonijiiued  witli 
gaeatli.  7^.  per  l,O00tt.,  and  the  committee  daddad  notloreoom- 
nwnd  the  Rociely  to  become  ooneumen-  Thmr  then  determined  to 
make  a  full  en<iuiry,  acd  a  eub  committee  of^  four,  aloni*  with  the 
moJaogor,  a-as  appointed  to  viait  placoa  wlioro  tlie  light  uu  in  uec. 
The  roaoit  wa*  that  thoy  had  decided  to  aak  tho  mombora'iicrmi»ioa 
to  prooofd  with  the  work.  They  vtewod  tho  tiueition  Irnm  tliroo 
>tand |>Qili)l#  :  (I)  ll*  odvantagraier  i(na  aa  on  itiuinlnnnl.  |2)  from  a 
aaiiit«ry  |>oini,  iind  13)  itti  ooH.  Kor  the  flint,  it  hiid  n  decided 
lulvitntaeo  over  gsF  cuunmied  in  thu  uniin^vr}  vay  ;  for  thcuecond, 
lliure  wae  hardly  any  camuiuiBoii,  the  advarUdge  being  ao  much 
b>  favour  of  the  electric  light  :  In  one  ciu>c  the  top  n>oai  of  a  large 
building  wan  almost a«  cool  aa  tho  buttom  room,  and  the  maiin|jer 
told  Ibom  the  ol««tric  light  bad  *u>  ul  them  icora  of  poundi  in 
dopioclatioo  :  and  with  regard  to  tho  third. the  lociety  visited 
MfipUed  them  with  full  dotntli'  of  tho  con.  Tboao  ahowod 
that  (he  llifht  wna  produraul  ut  leu  coat  than  gaa~na  oati- 
ibiitcl  by  the  nnmbor  ot  1iiiiii>«  in  um  against  the  number 
ct  gac  buriieni.  With  audi  a  (nvourable  ie|M>rt  tbo  coiii' 
mittee  felt  warrasted  in  n-kini;  (or  eethnalMa,  unit  aeven  Hrnw 
Ull  laore  or  lew  looali  liad  n'>|>ondBd.  There  wa«  ooBoidpntbU 
dUferonco  in  the  amount*,  but  the  flgiiree  for  laying  the  plant 
rend y  f<ir  work  wore  about  I'l.'JUi.  The  estitnutod  dupiouiution 
00  the  buUdlngB  uaol  wan  Clu.  and  on  pLoni  >i  Iti  per  cent. )  £1'2U, 
while  on  ooal.  oil.  eundrite.  ronawal*.  and  wogoa.  about  £\Xi,  or  a 
total  aiponditore  yearly  of  £^61.  The  goa  bill  for  1-J  month'  at 
Sg..  7^1,  waa  £-IVi ;  at  St.  Old.  it  would  be  lOHi.  and  nothing  woa 
credit«il  in  thoee  Heuree  for  ttweiieil  dopreolation  In  stock,  belter 
light,  nor  <iaa  Gltiam.  The  conunittee  thought  Uiey  would  be 
jiiolilieil  in  making  tho  i-enture.  The  motion  to  do  eo  waa  oanied 
unanimously, 

Leadenderry.  -A  apoclal  meeting  of  the  Londonderry  CofM' 
ration  wn*  hold  on  Tuemlay,  tho  Mayor  |1>r.  MaeOallagh,  J.P.) 
pnwidJag,  to  consider  u  rejiort  nt  the  Lighting  Commitlooin  favour 
of  prooovding  with  the  intrixliintLon  uf  oleclcic  lighting  into  the 
atroota  o(  the  city.  Councillor  Uagee,  ohaimiaii  of  tho  LiiEhtliiK 
Commit t«e.  moved  the  recommenilation  ihnl  the  puMlc  lighilni^  of 
the  oity  by  olectrioity  under  the  proviaioiial  order  of  IttUI  be  pro- 
ceeded witli,  and  iliat  a  sum  not  eioeeding;  £13,5(10,  already  voted 
by  tho  (.'oiineii  oo  iJocetnbcr  18,  I8W,  be  apfriied  lowarda 
utablUhiog  and  completing  the  public  installation.  Councillor 
Mogoo  romlodcd  tho  Corporation  that  they  hnd  been  Gml 
driven  lato  action  In  tho  matter  by  tho  oppeamnco  of  the 
HouM-to-SouM   Coin|iiiny   mlth    a    roi|uaat    that    they    should 

r  power*  which  the  Corporation  thought  ahould  be  lotolned 
the  handa  of  tbo  citieraa'  ivprveentAl.ivo^  The  CarporMlon 
had  irot  a  proviaional  order,  but,  in  coae  thoy  faltou  to  put 
It  inlo  force,  tho  Hoard  of  Trndc  might  tramfor  tLo  powere  which 
It  gave  them  to  any  public  company  oo  applying.  Tho  poMing 
away  of  those  powoni  Irom  tho  t'orporation  to  a  oempuny  would 
bo  dlaostroua,  and  leave  tho  city  al  the  morcy  of  such  elccirio 
coni|iiLnyand  the  Kaa  comiatny,  who  might  combine  to  give  the  city 
a  ataived  light.  The  uv»  light  could  be  Introduced  without  any 
a<ldltlonal  taiation,  ThoHuhomo  wa*  to eHlMttllutoolectrJo  lighting; 
forgasthroughontthedty.  ThegoahuuuaoMttlieCoi'pnriiilon  ovor 
£2,500  a  year,  ami  tliia  nuni  ulono  would  be  mora  th'in  >iilli<.iient  to 
□over  the  Initial  oost  ol  the  pro|HUicd  inalallation.  Kot  only  would 
that  £3,000  coter  intoteat  on  uapitnl,  but  it  would  pruiido  a 
sinking  fund  to  itayoff  thoir  loan  in  3i  yoaia,  in  addition  loleniing 
a  niai'gm  ol  pront  calcuUtod  at  £2110  a  year.  The  arc  luni|>i  would 
havo  3.U0U  cp.  Tho  public  lighllng  woulil  bo  by  arc  Unipa  worked 
bycontinuoua  cuirwnta  at  hi«h  jiioMiurc  |>lai^  00  pasta  at  on 
•ievatlou  of  SSft.,  nnd  arrangttl  on  two  Mparatn  clrcuita  In  each 
atroet,  eo  tlmt  half  tho  light  couid  be  eitlngiilahod  at  n  time,  end 
that  failure  woa  pracuoally  Imponlble.  Where  any  alreel 
was  too  email  tor  arc  lampe,  amati  incnndo*aont  light*  would 
be  substitutod.  They  propoaed  to  follow  the  Kyittem  wliicli 
hod  pmved  soaucceasful  in  St^  I'ancraa  and  Dublin.  Councillor 
Turner  seeondod  the  motion  for  the  adoption  of  the  reeomtnotida. 
tlon,  and  aaid  tlio  citiwna  were  anilonaly  looking  for  tho  introduc- 
tion of  tho  electric  light.  Alderman  M'Learn,  ■1.1'.,  npprovod 
generally  ot  the  aohemo,  but  waa  diapoaed  lo  more  oa  an  amend- 
ment   tMt  the  queellon  of  the  eminent  onginoor  to  whom  the 

Silane  would  be  aubmittad  tbould  bo  left  open  to  the  (k>unoII 
n  committee  to  diaouw.  The  report  bound  Iheiu  to  Ur. 
John  Uopkineon.  He  alio  thought  they  ahould  not  be 
bound  to  accept  the  particular  site  recommended  by  the  oom- 
mittee  for  the  geDemling  atation.  Couooillor  I^llock,  J. P., 
naked  woa  it  neoeeMry  tho  site  ahould  be  near  tbo  quay.  Mr 
Blolce.  the  aloctrieal  engineer  under  whom  the  (ton^oration  have 
proeocdod.  waa  In  attondanco.  Ho  replied  It  wae  cortointy  nooee- 
mry.  II  tJioy  had  not  tho  beneflt  ot  tlie  rUer  water  for  condaite* 
Ing  purpoeee  there  would  bo  audi  a  largo  quantity  rc<iuln>d  that 
the  water  aupply  wauld  be  iDterterod  witli.  Sorend  members 
ui^^  Dome  delay,  with  the  object  ol  getting  the  lateet  adiico. 


THE  ELECTRICAL  ENGINEER,  OCTOBER  14.  1892. 


took  phoe  Bt   B«ua 

'    niwoa,   m  labovr 

who    UOam    th* 


or 

rttb 

IM»d«*m,  faMUllMiM    I 

'  Bad  Mtdvr).  bUUry  aMcl  aaMMvkUr  ntkatt, 

,  or  ■liMffc  light  va^UmAlmi  bm  lOMiMciMnoe.  About 
MO  mt  don  Itf  (M,  and  •  riwrt  nMUnc.  wbt«h  wm  aftcrawrda 
Mil,  «M  pniMad  «*«-br  ComeUkir  fJTD.  KMU;.  iwenunr  of 

-    *-     I'     -         *-.■>■        ,.     A  Miatwr«( bu«n 

3<*»piip  la*  um  ■MMdiina  bwk  rfd  tw  ■—haw  of  hrilft- 
•dtar  gaallaiaa.  »fco  eaprowd  tiialr  aympadijr  vftb 
» «f  iW  ■■laB.  TIm  ehairniBn  Mid  ba  knew  of  an  trade 
1*  wfeU  •  maiam  wm  ncjalrad  ■««  Uwn  in  tbeir  |iarlWBlM'  mdc 
Hia  tSm  of  b  mdw'  aaia«  aiid  Um  bamfiU  lliBt  aboold  coioa  u>  Um 
■M»  BBW|»Bd»|f  b  saa  advaMMd  wacaa.  radocad  lio«ia,  and  baU«r 
iBMilllaoi  of  ihamt  aboMlfaar.  Sena  of  Um  man  «fco  caMiMaad 
■ogaidad  B  Indaa'  antMi  K»ply  at  a  flcktlnK 
That  «■•  bM  hit  *tnr.  Hi*  trnpraaaiPB  «>■  UMt  l! 
Ihajr  wBBlad  la  f*la  bb«  Urtiaf  bamfit  U  would  Bot  be  bjr  palluiK 
aSiMrcoMaoMt  AKhua|cilMefaplo)'«r«,  but  bj'yaiBK^i'**''^*'" 
waalMBHiitBl  Umb,  and  with  the  froatcH  reapeet  and  coatteiy 
■mmcUm*  UMlr  aiMploMn  U  brteit  Bbout  Ihoaa  ebaoKo*  *luch 
*hwf  dwifdto  aa«  afcci^d.  TbaymiiaiaatboladasaTbjtilaiuiiUe 
talk  bio  laklaf  (Wpa  llMt  Ihay  war*  aMi)r*|iara(l  to  lake,  bnt  bafora 
advoadoff  tha^BwA  alw*^  haisr*  of  Uictr  Kroaad  aad  bain  a 
pMttkm  W  itaii  baroli  >i;*ui  i'  it  ww  neoBMBrjr.  Anothtr  Inaotioti 
of  mda*  wuhmimii  «m  that  of  eiMxnraKinic  each  other,  m>  that 
I  JiomU  n 


no*  lira  Ml&dily  (or  hiin>el(.  He  noticed  with 
ptoawrr*.  aiad  a«  o*w  irf  the  alg**  o4  il»  liroca.  that  a  gaatlenMU) 
who  waa  a»  eSaU  of  the  ootntMMjr  which  aaiplo7*d  laaay  of  thotn 
bo  waa  »Jrtf  ilaii  waa  pnaaM.  B«  orKad  the  mati  to  0<i1U<rMe 
B  food  laallnK  batwaon  tJialr  ofBoara  and  ihaHualraa,  aad  ao  ooiV' 
d*el  thaiMolvaa  thai  Iho  otteon  woaM  raapaot  thair  unloa.  Ho 
«■•  gUd  to  aao  tha  «Dlarta  wUnh  warn  bainf  uat  forwant  for  the 
or||aiiliatJo«i  of  faanala  lahonr.  8«oh  an  or^nitation  mw  miaired. 
Ha  know  of  one  place  iii  the  cHr  whcfc  if  a  wom&n  Hirnel  6a  a 
wM>h  Ihora  wera  deduMlona  tma  An«a  lo  •■ch  aa  e((«*t  that  It 
WW  iHifly  that  (he  eonkl  itel  out  of  Uie  plae*  with  ataro  than 
4a.  Ikl,  Aixt  liialiBntniaant  Id  or  12  hoaia  woskaday  lor  alidaya 
a  week.  How  oould  a  woman  Uva  raapooUibljr  on  imcb  a  plttaneo 
••  that!  Whan  a  woman'*  kbour  oaiM  Into  ooMpotittan  with 
UUt  of  a  man  Iho  lallar'a  wi^^oo  alwaya  wont  down,  but  thtjr 
ought  to  aee  to  It  that  wbeta  auoh  i)oni|ietllion  waa  unavoidaUe 
the  woflMM  got  M  niuoli  w  the  imui.  Toay  were  tryisg  to  ihul  a 
weaiaM'i  tntd*  untoM,  a*d  he  Invitod  oil  women  mirifen,  no 
wottw  what  thalf  oooonulMt  waa,  to  Inin  It.  On  the  motion  o( 
Mr.  n.  Oanraai,  aerontlod  by  Mr.  V.  H.  Orin«by.  a  revolution  won 
Bdoplod  oalUag  opon  all  atoMrioal  Uade  wotknra  to  Jola  tlia  union. 
A  Toto  of  iJianKi  to  Uw  ohslnaan  t^rtniiinui'l  tlio  |iraaeocUnga. 
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Octomlr  X 
\^itX  Am    InprovMl   jaMrtabli    alMitrto    tanp    )alBth>i    (Or 
reoHvaM*  laiape  tn  tfwp  itonta  bmI  almllar  aiiUB- 
ItoM.   William  Klrlutrd  Wy»no.8.8t.  KlrholMbuilillnic. 
Kowoaatto  iKi 'T]i  lie.     {riMn|4ete  tjieoUlciuioti. ) 
IfOOA.  A  saw  or  laprorod  antoaiaUe  alaotrlo  awltah.     frniicU 
lUrrWii,  M,  Klocl  tlroijl,  l/)iiiliin, 
OiT^nKM  ^. 
Ivprovamaala  In  alootrla  awltobea.     Henry   BdmuniU, 
47.  Llnuolri'a  liinHolili,  tj>'iiioti, 

ImvrovaaoBia  In  nugnaio^aetrla  Bwlhweaa.     Horry 

(Com)>lolc 


I7(it.-l. 
I7M7. 


■vravaooBia  In  nun*i< 

Hylton'Vootor,   76,  CTiotioory'luio,    London. 


■IwoUloBtMn  > 

I7U8.  An  Inpiriivad  protm  far  tr«aUn|[  enpa,  aeparattaK 
pnrtlUaDa  or  •lia|>brjiKai*,  uacil  lu  alootrte  batlarloa 
or   atOOtfOtJ'tta    appitrataa.        AuIiMi     Juofjiii     Ijolinuui, 

Uuuumant-ohMDUr*.  Kin^  WllUan-atroet.  London. 
170111.  A*p»r*«M  Mr  tha  outuog  of  glaM  by  olootrUUr.    Uon 

UaiBui.  JUS,  tlitrh  llotbem,  Lowton. 
OciokMM  Ol 
ITMH.  A   Haw    or    baprovod    twUr1aa«    alaotrtaal    ladlanter. 

Hanry  frnlorlck  Lowla  aud    H&irli  1Ie'ir]r  Kley,  'i,  John- 

Mreot,  llriiUil 
177UU.  Ab  iBproTamoBt  In  olootrU  are  Unpa.     1-^win   Cltarlea 

itunMill.  .Ibltro}'*  H[it>to,  LoihIuii. 
t7'li.  t«pr***Monta  IB  aaBBeotton  with  aleeuloa)   m^oblnaa 

•■g  aota>(ra*d  ■•ehnnlem  ihoToler.      Umiij  JohMon 

Avatv   aioJ    KugMM   Uotand,   IS.   Ttoiide  atroet.    Sir- 

Bbighan. 
Itgriiyownnto  hi  «v  rotaUBx  to  •lootrleal  anit  Ba*«basl- 
talapknaa  rooetTora.     Homy  Ku««,  tU.  t.ii>(vlB'a  tun- 


miL 

17143. 


fluldi,  Loudon. 

lijre*weBio  In  are  elaotrlo  iMapn.  KrwoM  do  I'aoi. 
78,  rtoM-alraat,  Lomlon.  il<eul*  Haolou.  FrMiea.) 
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NOTES. 


Atnerioiis  Kleotrlo  Railroads. — The  number  of 
eletlric  niilrouii  bu  iocroasod  tiiia  year  from  385  U>  469. 

Elcin. — On  Tiieeday,  ovingto  an  «ci(l«Dt  a%  tho  giu 
work*,  the  whols  town  of  Elgin  wai  [ilungod  io  dinrknew. 

Eleotrio  Oooklii^. — Mei«n.  Crompton  are  briugtiif; 
out  &  new  electric  oven  to  ^iiiiplemeiit  tbe  other  electric 
cookint;  applunoea  shown  by  them. 

Bristol. — The  Corpontion  of  Brivtol  have  appointed 
Air.  H,  FoTiuJay  Proctor,  of  Newcaalle-ori-Tyiie,  to  be  clerk 
of  the  works  for  their  electric  liKhting  iniullatioD. 

Carioiu  Strike.— It  is  Mated  that  the  workmen  of 
tte  P«|^>  CompreKied  Air  Company,  of  Paris,  are  intending 
to  strike  id  order  to  obtain  the  rotnsutement  of  M.  Victor 
Pow>. 

Eleotrlo  OrsranA. — The  Hope-Jonea  eleetno  action  is 
being  applied  by  Measrs.  Norman  Bros,  and  Beard  to  the 
following  organd  :  Hustings,  All  Souls'  Church  ;  London, 
St.  Frideswide'a  Oharab ;  Liverpool,  Preebjrterian  Church, 
Sefton  Park  ;  EUckhiwth,  Christ  Church. 

Domostio  Lighting. — We  have  received  a  copy  of 
"Bomtwtic  Electric  Lighting  Treated  from  tbe  Consumer's 
Point  of  Vkw,"  by  Ed.  C.  de  Segundo,  A.M.I.C.K.  ;  a 
p«p«r-eovi!fed  book  of  110  pagw.  prwa  la  ;  published  by 
Alabaster,  Gatehouse,  and  Co.,  23,  Patenioster.row,  E.C. 

iBduRtriiU  Zloctrioit7. — A  work  has  recently  been 
|iu)ilii>bc<l  by  V.  KiHi^e,  Lausanne,  entitled  "Couro 
d'ElectricitA  Industriell*:,"  15  lectures  given  to  tbe  eugi- 
UBcrs  of  the  Jun-Simplon  Railway  by  A.  P<iUx.  professor 
of  electricity  at  tho  Lausanne  University  ;  416  page*,  with 
350  illuairatioiis. 

Albert  Polaoo.— The  anonymous  donorof  over  .£10,000 
to  the  Albert  Palace  Polytechnic  is  understood  to  be  Mr, 
3.  PMmore  Edwards,  the  wealthy  and  philanthropic  pro- 
prietor of  the  Eciio  and  other  papers.  Several  public 
buildiii]^  in  Cornwall  hare  recently  boon  btiilt  and  endowed 
by  the  tame  generous  benefactor. 

Association  Francotse. — At  the  meeting  of  the 
French  Association  for  the  Advancement  of  Science  at  Pati 
a  new  aocumulator  was  broiij^ht  forward  by  Edouard 
Peynttson.  Dra.  Oautier  and  Larat  gave  a  japer  on  alter- 
nate currents  and  their  therapeutic  application,  and  Dr. 
Oauticr  another  on  "  instcrsticiitl  electrolysis." 

Inatitnte  Dinner. — It  bu  been  decided  by  those  in 
authority  that  at  tbe  dinner  of  the  Institation  of  Electrical 
Engjnem,  which  is  to  take  place  on  the  18th  of  November, 
the  s]M)e«hoe  will  be  kept  *hort,  and  at  a  eomparattvely 
early  hour  those  present  will  adjourn  to  a  amoking-room 
to  listen  to  music  and  to  talk  with  their  friends. 

Teolinioal  Index, — An  index  to  all  the  srtidet  in  the 
English  and  Amedcao  technical  press  has  been  oompiled, 
to  be  iMued  monthly,  price  Idol,  a  year,  by  the  "  Engi- 
neering Maganne  "  Comfiany,  New  Vork.  Any  inventor 
who  is  working  out  a  special  problem  can  see  in  this  index 
what  current  articles  are  being  given  on  his  topic. 

Chicago  World'*  Fair, — Tbe  Siemens  and  Ualake 
Coni|uny  of  Auieiica  have  prepared  plana  for  an  otoctri- 
oally  lighted  theatre,  in  which  "Columbus  bills,"  in  old. 
fashioned  costumes  with  electrical  effects,  will  be  held  in 
Chiasgo,  A  iMvel  idea  is  a  spiral  tower,  5G0ft.  high, 
which  will  bare  sn  electric  railway  running  around  it  10 
the  toi>,  and  a  {>laliofm  300ft  diameter  will  give  plenty 
of  space  for  promenade  and  a  good  view. 

Resistance  and  Self-Indnotion.  —A  paper  has 
been    rcpriiitcl  and    sent  to    us    from     the    Phtiotaphktii 


MayaHnt  for  September  on  "  Equivalent  Resistance,  Self. 
Induction,  and  Capacity  of  Parallel  Circuits  with  Har- 
monic Impressed  E.M.K,"  by  Frederick  Bedoll  and  Albert 
C.  Crohore.  PbD.'s.  of  Cornell  University.  The  equations 
give  equivalent  reeistance  and  capacity  of  |iarallel  circuits 
containing  redatsaee  and  capacity  only. 

Old  Stndontfl. — The  annual  dinner  of  tbe  City  Guilds 
Old  Students'  AMOcfation  will  In  held  on  Friday,  October 
28th,  at  7.30  pm.,  at  the  Holborn  Restaurant.  It  is  ex- 
pected that  this  will  be  the  most  represont.ative  gathering 
of  Old  Students  tbnt  has  yet  taken  place.  Ticket*,  5*.  oacb, 
can  be  obtained  of  the  hon.  sec,  Mr.  E.  B.  Vignolea,  38, 
Lanfaill-road,  Elgin-aveuue,  W.  Music  will  be  given  by 
Meesn.  FttxGerald,  Emerson,  and  Jscoby. 

Otaainbor  of  Oommeroe.— A  meeting  of  the  Elee. 
trical  Trades  Section  of  the  London  Chamber  of  Commerce 
will  bo  hold  on  Friday,  the  3Iet  inet,  at  3  p^m,,  at  the 
otficea,  Botfllph  Hou^e,  Eastcheap.  The  following  points 
will  be  considered  :  Chicago  Exhibition ;  County  Council 
Overhead  Wires  :  jVrbitration;  Standardising  of  Machinery  ; 
Uniformity  of  Piices ;  and  Foreign  Competition.  With 
such  ati  interesting  agenda,  the  attendanee  ehould  be  good 
and  the  discussion  lively. 

Tramvray  Startor. — An  invention  which  might  con- 
ceivAl>1y  l>u  of  tteo  aUci  in  mcchanioally  pro|)u1]ed  cars,  has 
been  dwigned  by  Mr.  J.  F.  Fide,  of  the  Bombay  Mint,  for 
doing  away  with  the  strain  on  tramcar  horses  at  starting. 
The  invention  consists  of  a  ratchet  wheel  fixed  to  the  axla 
of  the  car,  worked  in  connection  with  a  lever,  and  it  is 
iitat«d  .eflecls  nearly  !>0  per  cent,  reduction  in  tbe  strain  of 
starting.  Tbe  appliance  aatomAtically  throws  itself  out  of 
gear  as  soon  as  the  car  has  gone  a  distance  of  ISin.,  and 
can  be  adapted  to  other  vehicles. 

Employment  Register— The  London  Chamber  of 
Commerce  employment  register  has  proved  very  successful, 
we  learn  from  the  secretary's  report.  Anyone  who 
wishes  to  engage  a  clerk,  linguist,  secretary,  or  traveller 
can  obtain  good  men  by  consulting  this  register.  A  list  of 
persons  open  to  undertake  agencies  in  different  parts  of 
the  world  is  also  kept.  It  has  been  suggostod  that  the 
Chamber  Hhould  organise  a  labour  bureau  for  the  kingdom, 
and  this  desirable  proposal  is  under  discussion,  and  suggos- 
tioDB  will  be  rocoivc<l  by  the  secretary. 

Infanoy  or  Uauhood. — Tbe  meeting  of  tbe  London- 
derry Corporation  last  week  was  memoroblo  in  tbe  history' 
of  electric  lighting,  as  being  tbe  first  recorded  instance 
where  a  member  of  a  town  council — Councillor  Mageo, 
chairman  of  the  Electric  Lighting  Committee— MrtuallyuMd 
the  words  "  The  electric  light  is  not  in  its  infancy."  We 
have  been  so  often  told,  and  are  even  now  told  from  time 
to  lime,  of  the  "  infancy  "  of  the  electric  light,  that  it  is 
worth  recording  that  at  laat  the  definite  idea  of  the  vigorous 
manhood  of  the  new  illuminanl  is  acknowledged  by  the 
men  who  used  to  carp  against  its  iniroiiuctton, 

London  Association  of  Engineers  and  Drangbta- 
men. — A  paper  was  read  by  Mr.  R.  J.  Butl,  before  the 
society,  on  "  Electricity  from  tbe  Supply  Company  to 
Consumer.'"  Mr.  Bott  divided  the  types  of  central  sutions 
into  three  categories — slow-speed  miobinee  and  very  Urge 
dynaniiM,  thuL'oiilinunlal  practice;  hi);h-apeed  machines  aitd 
very  highspeed  d]namoa,  the  American  common  jirActice; 
and  high-apoed  engines  conpled  direct  to  dynamos,  the  usual 
Kngliih  practice,  of  which  the  Uttei  was,  be  thought,  the 
preferable.  He  de^uibad  tow-leusion  foedor  and  hi^h 
ccnsion  transformer  systems,  and  was  swarded  a  cordial 
vote  of  thanks  iur  his  interesting  paper. 

Cabstand  Telepliones.— Asubscriberto  tbe  telei>hone 
system  writes  U)  the  Z^^-''  .\f'jrnrif  to  xa)tk.t  t.  wv.'isjss'oRfix 
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wbicli  would  be  of  great  (ervice  to  alt  entwcribora  to  tfao 
telephone,  and  «  good  aonrco  of  [>rofit  to  cab  proprietor* — 
that  the  |>ublio  cHbttunda  should  he  attached  to  the  tele- 
phono  ;  ibis  woald  enable  aubscriben  at  once  to  call  a  cab 
iroro  the  nearest  stand.  There  are  about  IS  private  stands 
«lre(M)y  in  eonnectlon  In  LAoda,  H  appears,  but  not  a  single 
OM  of  the  public  atoixla.  Hie  value  of  telephone  connec- 
tion fa  a  matter  that  should  at  once  have  the  attention  of 
oab  projxSetora,  and,  indeed,  it  nicht  be  quite  worth  while 
to  hikve  a  public  call  box  as  well  at  each  tabatand. 

CannM,— The  direction  of  the  electric  lighting  station 
at  Cannes  has  been  taken  by  M.  OrivoUs,  of  Paris,  wlio«c 
lumo  la  well  known  with  reference  to  electric  appUanceK. 
The  large  number  of  Tisiiors  who  pass  thoir  winters  in 
Cennw,  and  are  not  afmld  of  their  jxiclcut*.  mikke>i  thin  a 
Buitahle  place  for  a  splendid  installation.  Up  to  the 
present  there  are  6,000  lamps  lightod.  and  it  is  expected 
over  8,000  will  bo  rojtiired  this  seisun.  There  are  two 
Ferrainii  alternators  of  120,000  watts  oacb,  and  three 
continuous-current  machines,  with  lai'ge  batteries  of  accumii- 
hton.  Two  stoum  enginu  of  200  b.p.  and  one  turbine  of 
180  b.p.  supply  power,  and  no  failure  of  the  light  has 
occurred. 

Cntbedral  Ughtlng  In  Vienna. — Sl  Stephen's,  the 
famous  cathedral  of  Viciinii,  and  one  of  the  finest  and 
lorgMt  Gothic  structures  in  the  world,  was  for  the  first 
time  lif;ht«d  by  electricity  at  Sunday's  service.  A  trial  of 
the  new  light  waa  made  on  Saturday  in  the  pretence  of 
Cardinal-Archbishop  Gnuaba,  and  proved  very  successful. 
Twdve  an  lampe  are  uted,  each  of  1,000  c  p.,  being  dis. 
tribut«d  over  the  cbuirh,  four  in  each  of  three  naves. 
The  'effect  was  quite  ^daizling,  the  smallest  architectural 
and  decorative  details  being  viiible.  In  some  resiiecu,  of 
CQUree,  this  was  not  wholly  an  advantage,  the  brilliancy  of 
the  light  being  certainly  less  impreuive  thiti  the  "dim 
religious  light "  of  the  former  method  of  illumination. 

TelepbotOKTikpliy.— It  baa  been  the  dream  o(  e1ectric;il 
men  that  photographic  scenes  could  be  sent  by  electrical 
DHOnB  to  a  distane*.  According  to  recent  advices  the 
method  of  <!oing  this  has  been  perfected,  and  H.  £. 
de  Ville,  a  Pari*  gentleman,  is  now  in  Chicago  In  the 
interest  of  a  syndicate  which  propoa«t  to  6ath  accurate 
photographs  of  the  World's  Pair  over  the  wiroi.  and  have 
tliem  repiixluced  on  a  large  tale  on  a  canvas  htckgrouml 
in  the  various  cities,  by  means  of  a  system  of  telepho- 
tography. M.  de  Ville  refers  enijuirers  into  the  system  to 
an  article  that  appeared  in  the  Paris  Figaro  some  three 
yt»n  ago,  commenting  on  tbe  experiments  of  M.  Henri 
CoHrtonne,  a  Preiub  chemist.     It  aounds  ratherchimerical. 

Hew  Books,— Messrs.  Whittaker  aiul  Go.  will  issue 
next  week  a  new  work  by  Mr.  Altsop,  entitled  "  Practical 
Ebctric  Light  Fitting,"  a  treatise  on  the  wiring  and  GttJng 
np  of  buddings  deriving  current  from  central  station 
mains,  and  the  laying  down  of  private  instalUUom, 
including  the  latest  edition  of  tbe  Pha-nix  Fiie  Offiee 
rulsi.  The  work  will  bo  fully  illuatrateij.  They 
expect  to  have  ready  also  Part  1.  of  Mr.  Msycock's  new 
"  KlcmcHtary  Manual  of  Electric  Lighting  and  Power 
Distribution,"  tor  atudenta  )>reparing  for  tbe  ordinary 
gnule  examination  of  the  City  and  Guilds  of  Loudon 
iiutilute  and  general  toaden;  oopiously  illustrated  with 
odginal  diagrwBs,  ami  with  qawtJona  and  ruled  {Ages  for 
Dotee. 

SUotrle  SoBlptor's  Tool —The  scaljttor's  eleetne 
rteiprucaling  tool,  invcntod  by  Mr.  W.  P.  OanUr|>han,  of 
Dmver,  ii  coming  into  practical  nse.  It  would  conatitnta 
a  valuable  application  of  |Mrubl«  storage  batteries,  for  il 
only  requires  two  or  three  calla  giving  four  to  six  volts  and 
^'  I  MD/wTM  of  ounvnL     A  stooeeorver  oan  do  aa 
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much  with  this  tool  in  a  day  oa  four  or  Bve  nen  witb 
chisels  and  mallets.  It  weighs  shout  61b.,  hu  reciproenting 
coii*.  Nwitch  on  and  off  by  the  motion  of  tbe  chisel  itaeU, 
and  the  stroke  can  l>e  regulated  by  a  button  from  J^in.  lo 
lin.,  while  the  rapidity  can  be  varied  from  300  toQOO 
strokes  imjt  minute.  A  com|>asy  is  befog  formed  at  Denver 
to  manufacture  this  invention,  which  is  likely  to  be  of 
usofulncM  to  sculptors  and  matoos. 

Eleotrlo  Ligbt  Staff.— The  work  at  tbe 
square  station  ie  divided  into  three  watches  of  eight  Imhu^ 
each  on  weekdays,  and  two  watches  of  13  hours  on  Sunday. 
This  plan,  which  was  originally  deaignecl  by  Mr.  Gordon  a 
for  the  Pflddington  installation,  has  since  lieen  ndoptad  ta  I 
a  number  of  other  |>lace<.     The  weekday  wutcbee  ara  Irvn 
7  a.m.  to  3  p.m.,  from  3  p.m.  to  1 1,  and  from  II  mittl  J 
KXn.     As  there  are  only  two  watches  on  Sunday,  tfat 
are  shifted  in  their  watchc*  every  week,  eo  that  a 
employed  on  the  first  watch  one  week   is  on  the 
watch  the  following  week,  and  on  the  third  ibe  week  ahcr 
tliat.     K«ch  nun  works  on  an  average  66  hours  a  we^— 
first  week  60,  second  week  60,  tbinl   weuk  48  boon,  and 
ho  gets  completely  off  every  third  Sunday. 

Nepaol  (India)  —The  grand  electric  ligbt  inatallatiM 
tbiLt  has  been  in  course  of  execution  since  last  year,  in  Ike 
now  summer  palace  of  U.U.  the  Maharaja  Beer  Sbumahvi^j 
Prime  Minister  of  Ncpau),  at  a  cost  of  about  a  lakh 
rupee*,  has  just  been  brought  to  a  succeaaful   coaipM» 
There  are  350  16-c.p.,  and   10  300-c,p,  incandeaoeat  la^i^ 
and  one  40.000-c.p.  search-light  in   the  eircuii.     On  tfci 
first  experiment  in  lighting  being  made,  ibe  nnriih  lifhl 
threw  out  such  a  Hash  of  light  that  the  whole  vaUay  wm 
more  or  less  illumined.  The  worit  baa  been  very  crwditBhly 
carried  out,  says  the  Indian  KnfinffT,  by  Mr.  Leatw  BsHa 
electrician  to  tbe  great  Silvertown  firm  of  electrical  of^ 
necrs — tbe  India  Rubber,  Gutta  Porcba,  and    Teh^iffc 
Works  Company — whose  branch  bouse  in  Calcutta 
took  the  work  of  installation. 

New  York  and  Cbicago  Tolepbna*. —  Tbi 
telephone  li'te  between  Nuw  York  and  Chicago,  whieb 
tested  on  Tuesday,  is  tbe  longest  in  use  up  to  tbe  inaat 
A  wire  giving  direct  talking  communication  wlU)  Bafilt 
haa  been  used  for  aome  time,  but  that  eity  it  only  abaM 
half  the  distance  of  Obloago  from  New  York.  The  nc* 
line  is  990  miles,  lest  a  furlong,  in  length.  It  nioa  tbrMgk 
Harrlsbitrg,  Allona,  Pittaburg,  Younpstown,  Toledo  (OUiJ, 
and  Southbeiid  (Indiana).  The  wire  weighs  4351k  lu  tt* 
mile,  and  is  |in.  in  diameter.  If  the  line  betwsea  N«« 
York  and  Chicago  is  found  [irofiuble,  it  will  be  extemUd  t» 
San  Fiaiicisco.  Prof.  BctI  is  very  sanguine  as  to  lbs 
financial  result  of  the  enter^irise.  He  declared  on  tbs 
occasion  of  this  test  that  in  his  ofHuioo  the  whole  dvfBHl 
worKl  will  be  eventually  connected  hy  talaphone. 

Lootnro  at  Hanobeeter. — Prof.  Silvanna  Tboap- 
son  delivered  a  highly  intervstiiig  teebnical  luetiiw  m 
"  Magnetic  and  Klectric  Fields,"  in  the  Maneheatar  Tm 
HaU  on  Monday,  by  amngemeot  with  tbe  T^cfensoJ 
Instruction  Committee.  The  large  hall  was  erowdvd.  Tfcs 
Mayor  of  Matiebesier  preaided,  and  In  fntrodneing  the 
lecturer  spoke  of  the  high  position  electricity  now  ooa^M 
I'hey.  in  Manchester,  had  spool  a  large  sum  of  noswy  la 
fitting  up  a  school  for  the  study  of  electricity.  Qootridtf 
bad  been  applied  to  the  telephone,  the  telBgr«|ih,  aad  tht 
tight,  and  they  were  all  glad  to  receive  informauon  aa  bitb* 
development  of  the  leienee.  Prof.  Tbompaon,  In  Um  mmrm 
of  bis  lecture,  dmit  largely  with  tbe  ipaea  muroiu4b4 
magnetised  bodies,  and  illustrated  hii  ramarka  by  iMay 
fnterestiug  experimenu.  The  lecture  waa  foUoMd  wtak 
deep  interaat,  and  at  iu  cloae  Pro(.  Tbonpaoo 
a  bearty  vote  o(  tfaauks. 
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Electric  Light  Cnrrant  ta  »  Clock. — In  Borlin  the 
other  day,  recounts  the  Daiiy  iVntu,  »  woTkmaii  wm  boring 
a  hole  in  a  woodtm  wall  in  order  to  put  ta  «  screw,  when 
be  roceived  a  strong  Bbook,  and,  ifciionnt  of  tb«  cause,  he 
lo(t  the  gimlet  in  the  bote  and  9ed.  At  the  same  time  the 
clootric  clock  of  the  "  Urtnia  "  opposite  the  house  suddenlj- 
Btopi^ed,  and  tbe  electricuuie  who  manage  the  clock  tor 
a  long  time  could  aot  iinagiiM  what  wu8  the  matter. 
The  workman  while  boring  had  piorcod  the  tbio  wooden 
wall  and  the  lead  oOTeriog  ot  the  electric  cable  which 
rognlatos  the  Urania  clock,  and  at  the  same  time  atightly 
touched  an  electric  light  cable  with  his  gimlet.  In  this 
waj  B  communication  was  established  between  the  two 
oablet,  and  the  strong  current  from  the  lif^t  cable  was  lod 
into  the  clock  cable,  when  proving  far  too  strong  for  the 
clock,  it  stopped  the  works. 

The  Telephone  ia  Friuice.— The  A-i ministration  of 
Posts  and  Telegraphs,  which  a  short  time  at;o  took  over 
tbo  telephones  in  France,  has  just  published  a  very 
intereating  report,  according  to  which  thera  are  now  112 
towns  in  France  provided  with  telephone  commmiication. 
Those  towns  represent  a  jtopulation  of  over  six  millions, 
this  being  nearly  a  uxth  of  the  total  |>oj)uhition  of  Franco. 
When  the  Sute  took  over  the  telepboues,  there  wore  only 
11,'140  subacribers,  whereas  there  are  now  1S,191,  rather 
more  than  half  of  whom  are  in  Paris.  But  while  tbis  gives 
a  proportiou  of  only  one  subscriber  to  253  iuhubitanU, 
there  are  several  other  towns  in  which  the  proportion  of 
■ubsvribera  is  much  higher,  being  1  in  215  at  Mcntoiie 
and  1  in  130  at  Cannes,  while  iu  several  of  the  lar^O 
industrial  towns  o(  the  North  there  are  also  relatively 
nore  subacribers  than  in  Paris.  The  total  received  from 
abacnbers  for  the  put  year  was  £210,960,  of  which  nearly 
two  thirds  WM  derived  from  Paris. 

Olratid  Thermopile. — Each  of  the  elements  ot  the 
Oiraud  tbennopile  is  formed  of  an  alloy,  whose  exact 
oompoeition  is  made  to  vary  with  the  si^e  of  the  element. 
■0  that  tbo  E.M.F.  may  remain  constant  without  the 
internal  resistance  incrcMing.  The  following  are  the  three 
types  of  electrodee  which  are  found  to  be  the  most  advati' 
tageotu:  A  (small  type),  length  70  mm.,  width  20  mm., 
Inigbt  20  mm.  (2J  x  ^  x  ^-in.) ;  composition  in  parte  by 
weight:  antimony  I.IAO,  uno  900,  cadmium  30,  pure 
copper  80,  tin  40,  ailicium  3.  B  (ordinary  type),  dtmen- 
aions  70  X  20  K  30  mm.  ;  composition  :  antimony  440, 
nne  780,  oailmiun  60,  pure  copper  30,  tin  13,  silicium  2. 
C  (targe  type),  70x30x50  mm.;  composition  :  antimony 
1,830,  ainc  SflO,  cadmium  GS,  silicium  2.  The  other  elec- 
trodee are  composed  preferably  of  plates  of  tinned  iron  or 
of  pure  nickel  -,  but  these  eloctrodoe,  it  is  stated,  may  also 
be  of  iron,  |iUtcd  on  the  surface  with  either  iridium,  plali- 
Dum,  or  nickel,  or  may  be  of  forro-aluminium.  The  two 
eloctxodes  are  solderei  together  at  the  moment  of  the 
fanon  of  the  alloy. 

Hoaao  of  Lords. — Hitherto  the  House  of  Lords  has 
^  Jagged  behind  the  House  of  Commons  in  the  matter  of 
^B  electric  lighting.  Now,  however,  the  hereditary  legislators 
^^  will  be  better  provided  for  in  tbis  respect  than  the  memhsrs 
I  of  the  Representative  Chamber,  Ten  electroliers,  each  con- 
I  talning  36  16-c.p.  lamps  have  been  made,  and  when  these 
^H  ue  Id  position  it  is  believed  that  the  House  of  Lords  will 
^^pbe  one  of  the  host  lighted  buildings  in  London.  The  can- 
delabra on  each  side  of  the  Throne  will  be  allowed  to  remain, 
but  tlie  old  gas  pendants  ikre  being  taken  down,  and 
electricity  will  be  the  illumtnant  for  all  practjcal  purposes. 
The  spittrent  baokwardnese  of  the  House  of  Commons  in 
this  connectioQ  is  not  due  to  any  want  of  enterprise  on  the 
|Mrt  of  the  OI!ic«  of  Works.  The  central  hall,  the  members' 
lobby,  the  dining-room,  smoking-rooms,  library,  and  read- 
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ing-room,  and  most  of  the  corridors  and  private  apartments 
have  been  lighted  by  electricity  for  some  dme,  as  well  as 
the  reitorters'  gallery.  But  En  the  House  of  Commons 
iuelf  Uie  system  of  gas  itlaminadon  and  ventiUtion  are  so 
interdependent  that  the  supprossioa  of  the  gas  would 
seriously  impair  the  efficiency  of  the  ventilation. 

EdiAoa  Pateat. — The  trial  in  the  great  Amerioan 
inoaodeacent  lamp  esse,  which  has  extended  from  court  to 
court  for  over  12  years,  has  now  been  suddenly  decided 
fully  in  favour  of  Edison,  who  thus  obtains  control  over 
the  lamp  manufacture,  with  a  right  of  exacting  royalties 
for  p^t  manufactures.  It  ia  loo  early  to  learn  how  the 
QoDoral  Eloctiic  Company  (which  owns  tbe  Edison  patent) 
is  going  to  act,  but  the  back  royydtios  are  stated  by  their 
attorneys  to  amount  to  over  15  million  dollars.  There  are 
about  20  ineandeecent  lamp  makers  in  the  States  besides 
the  Edison  factory,  though  the  latter  produces  10  per  cent, 
of  the  whole.  The  questions  now  being  asked  are  whether 
licenses  will  be  granted  or  whether  tbe  Oeneral  Electric 
factories  will  bo  increased  to  copo  with  the  monopolised 
dumaud.  The  Thomson- Houston  aliriue  have  benefited  tbo 
most  by  this  decision,  for  they  have  by  their  amalgamation 
with  the  Edison  Company  avoided  the  neceisity  of  lighting, 
and  now  possess  a  more  valuable  property  than  was 
bargained  for.  Possibly  if  the  decision  hat  come  a  year 
a^o,  no  amalgamation  would  have  takeit  place.  It  is  not 
thought  that  drastic  measures  will  bo  taken,  though  no 
declaration  of  policy  is  yet  announced. 

Another  Swindle.  —  We  have  hoard  of  "  bottled 
lightning,"  but  tlie  Hungarians  have  got  hold  of  the 
bottler.  Tbe  Pesth  correspondent  of  the  Sfoiilagi-IUwe 
says  that  "  a  professor  "  from  America  has  been  tnrelling 
through  the  provinces  to  interest  the  peasant  farmers  In 
hia  new  invention,  which  he  calb  lite  "lightning  trap," 
and  to  get  orders  for  his  electrical  "  traps."  The  ijro- 
feasor  erects  tall  polos,  which  attract  the  lightning, 
and  by  means  of  a  system  of  wires  be  collects  the 
electric  sparks  in  small  caskets,  the  walls  of  which  are 
so  conitructod  that  the  bottled  lightning  is  isolated  and  ■ 
preserved  in  a  fresh  and  lively  condition.  It  can  be  carried  * 
ibout  from  place  to  place,  and  so  utilisctl  for  agricultural 
purposes  that  any  farmer  can  have  what  he  so  often  wants, 
a  shower  of  rain  upon  some  particular  tiold,  while  all  the 
fields  around  continue  dry.  "  The  professor  "  caught  and 
impHHoned  no  fewer  than  14  tlashn  of  ]i);ht.niog  during  the 
storms  of  AugusU  I'nfortunately,  the  Uungirian  police  au- 
thorities are  less  accessible  to  new  scientific  ideas  than  the 
country  jraasaiits.  The  American  professor  has  boon  treated 
by  them  as  he  propo&ed  to  treat  tbo  lightning — "caught 
and  imprisoned  for  the  profit  of  the  agricultural  [)Opulation.'* 
He  is  now  in  jail  as  a  swindler. 

BelfMt. — The  special  correspondent  of  the  BH/ast 
Hvcninrj  Trlegrayh,  who  has  been  writing  a  careful  sot  of 
articles  on  the  various  London  electric  light  stations,  has 
interviewed  Mr.  .J,  E,  H.  Gordon.  Mr,  Gordon,  as  is 
known,  has  done  a  gro-tt  deal  of  work  in  Ireland  already. 
He  has  a  «{)ecial  desire,  says  the  correspondent,  to  spread 
tbe  light  in  darkest  Ireland,  and  has  suggested  that  in 
Belfast  the  Corporation  ought  to  drive  an  electric  light 
station  by  means  ot  gas  engines.  It  would  be  expensive  to 
use  the  purified  gas,  but  tbe  "  rubbishy  gas  "  which  is  not 
at  present  sent  out  to  customers  might  bo  useil.  As  tbe 
Corporation  own  the  gaa  works,  it  would  bo  to  their  advan- 
tage to  proceed  on  this  baais.  Ho  favours  the  ilirect- 
cuirent  system  for  this  town,  and  considers  the  cost  should 
bo  about  £30,000  for  an  installation.  The  commiMioner 
of  the  Ifd/a^l  Evening  T'UgrapK  in  the  issue  of  October  17, 
gives  a  long  and  full  <lescription  of  tlie  Kensington  and 
Knightabridge     central    stalioiu,     erected    by     Mi 
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Crompton  mnd  Co.  Th«r«  will  bfl  in  all  33  •rtkles,  we  ara 
told,  appMrinf;  day  by  day,  on  electric  light  in  London  and 
tbe  prorinoen,  and  wo  ibouM  fancy  ibe  readers  of  this 
paper  will  be  amongM  tbe  beet  iDformed  o«  the  present 
•tatna  of  electrical  en^oecring  of  any,  ontaido  technical 
readera,  at  tbU  preaent  dnr- 

Eleotro- Hormoolo  Society. —  Tba  next  amoking 
eoiuert  ol  tbe  Electro-Hannonic  Society  will  be  bold  on 
Friday,  October  2S,  at  tbe  St.  Jamea'a  Hall  Reatanrant 
(Banqoet-room),  Ragent-atraet,  W.,  at  8  o'clock.  Artittea  : 
Maatar  Frank  Barno.,  Mr.  Waller  Coward,  Mr.  Harper 
Kearton,  Mr.  It.  E.  Milet ;  violin,  Mr.  T.  E.  Gatehouse  ; 
piano,  Mr.  Alfred  E.  iKard  -,  hiiinoroux  ■olccdonji,  Mr.  Robert 
(3anthony  ;  mimical  directora,  Mr.  T.  E.  GjiMbuate  and  Mr. 
AUred  E.  Inrd.  Programme:  Part  I.— Glee,  "Hark! 
hark  >  the  lark  "  (Cooke),  Master  Prank  Barnes  and  Mewra. 
U.  Ke*rU»i,  W.  Coward,  aiid  K  E.  Miles ;  Spanish  uena, 
"Tho  Night  Wauh"  (Pinauti),  Mr.  R.  E.  Milea ;  piaiio 
forto  lolo,  "ScbeiM,  Op.  20"  (Chopin),  Mr.  Alfred  E.  Isard; 
aonc  "  Two  Measengera  of  Lore  "  (Forrester)  Master  Frank 
Barnes ;  violin  aolo,  (a)  "  Romance  "  (Srenaden)  (6)  "  Piui- 
cnti "  (Deliboa),  tnnaoribed  by  Mardck,  Mr.  T.  E.  Oat« 
house ;  aceita,  "Adelaida"  (Beethoven)  Mr.  Harper  Kearton ; 
burleaquo  laeture,  "The  Funnygraph,"  Mr.  Robert  Gan- 
thony.  Pwtll:  Part  aong.  "In  this  Hour  "(Pinauti);  ballad, 
"SomeliBea"  (S.  Forbes).  Mr.  fi.  E.  Milet;  violin  solo, 
"Bapaodia  IrUndaiae"  (Hauser),  Mr.  T.  E.  Gatehouse  ;  duet, 
'■£xeeUior''(BaUe),  Mr.  Uuper  Kearton  and  Mr.  R  F. 
Htlee;  song,  "Sweet  Nightingale"  (Boecovitch),  Master 
Fnak  Barnes  ;  aong,  "  Zaiiiu  "  (H.  Trot-re),  Mr.  Harjwr 
Kearton  ;  musical  sketch,  "  Recollections,"  Mr.  Robert 
Ganthony. 

Oronodod  Low-Proasnre  Wirvs,— The  moat  recent 
advices  from  America  show  that  there  ia  a  conflict  botvreon 
the  electrie  light  companiea  and  the  Board  of  Utider- 
writati.  It  aoams  that  the  Bosnl  of  Underwriters  notify 
that  on  and  after  October  lit  no  more  grounded  wires 
would  ba  approved  of  by  the  Board.  It  ia  aaid  tbat  all 
the  eonpaniss  have  complied  with  thia  order  except 
the  Ediaon  Company.  Many  of  the  firms  who  are 
being  supplied  by  Edison  incandeacent  cireuiu  are 
doolaiming  aftainst  what  th«y  term  the  arbitrary  proceed- 
ing! of  tbe  Board  of  Undenrriler*.  They  are  not  quite 
cure  whether  their  policies  will  bold  good  or  nott  and  aay 
that  if  tbe  FJiaon  system  was  not  dangerous  before  OcL  1, 
why  is  it  held  to  be  dangerous  now  !  There  is  a  good  deal 
in  thia  contention,  but  it  most  be  roooltectitrl  that  liro 
insurance  oorapaniea  have  to  take  care  oi  themselves,  and 
if  they  Und  the  risks  increase  they  are  bound  to  show 
■ome  aigna  of  tbia  and  to  make  new  rules.  We,  however, 
ar»  itrongly  of  opinion  that  in  this  case  the  Boanl  o( 
Underwriten  are  in  u  fnlio  position.  Still,  our  nadera 
ara  more  concomed  with  English  practice  than  wiih 
American  practice,  and  we  think  it  ts  admitted,  even  on 
that  aide  of  the  Atlantic,  that  we  have  paid  greater  atten- 
tion to  ercrytliing  that  concerns  safety,  and  are  more 
oaraful  in  carrying  out  our  work  with  due  precaution,  than 
they  are  on  the  other  side. 

Tho  Central  Inetltstton. — Of  the  109  candidates 
who  reeaotiy  anlvrcd  fur  tbe  matriculation  examination  at 
Iba  Oanlral  Institution,  Exhibition-road,  73  paned,  and 
•ix  did  suSeiently  wall  to  be  allowed  to  join  the  collego 
aa  uniBairkolated  regular  studenta.  In  addition  to  these 
79  thus  admitted,  each  lo  attend  ooursea  in  all  the  four 
deparimenla  of  matheuatios  and  mechanica,  engineering, 
pbyaics,  aiwl  ebemUtry,  and  those  who,  having  been 
admitted  in  pravioua  ytara,  hare  not  yet  oompletecl  their 
•omw,  aoiM  40  special  etodanu  have  jouied  tba  advuoed 
eoittwa  in  one  or  more  of  these  dspaitmot*,  tinu  bringiBg 


tbe  total  number  of  studenta  at  '.ha  Central  InxUtotioa  i^  \ 
to  tbe  maximum  for  which  it  was  intended.  On  tbe  i 
ol  this  entrance  examinatioo  the  Clotbworkera'  ScbolBiab|i ' 
of  £60  a  year,  with  free  education  for  two  yeera,  and 
ronevrable  for  a  third,  was  gained  by  W.  O.  BeoncU,  IrtB 
the  Bancroft  School ;  tbe  Mitebell  Scholarship  of  X30  s 
year  for  two  yea^^  with  free  edncatioD,  by  £.  W.  HunuMl 
from  the  Finsbury  Technical  College ;  the  Clotbworkm' 
Technical  Scholarahip  of  .£35  a  year  for  two  years  el  tbs 
Finsbury  College,  and  £30  a  year  for  tbre«  yaws  at  the 
Cantral  Institution,  both  with  (re«  education,  by  W.  C 
Maen  ;  and  (our  Institute's  Scholarabips  of  sufEcioni  vsles 
lo  cover  the  fees  for  three  yeais,  by  M.  J.  P.  O'Oonsaa, 
from  tho  Royal  University,  Dublin ;  W.  T.  GiddM. 
Bancroft  School  ;  and  A.  0.  Constable  and  W.  A.  Davit. 
both  from  St.  Duostan'a  College,  Catford.  At  the  sad  al 
the  last  seasion  the  John  Samuel  Scbolanhip  ol  £S0  aal  I 
free  edtMaUon  for  a  third  year's  student,  was  awarded  ti  | 
H.  C.  Leake ;  and  tbe  Siemens  Medsl  to  C.  V.  Dryadala. 

CommanioatiOD  with  Ughtsblpa. — Mr.  Hobb^  d 

Itamsgate,  the  promoter  of  the  sebome  for  triagn^  I 
communication  between  lightships  and  the  shore,  wrUf  I 
lo  a  Dover  correspondent,  states  that  be  ia  officially  ia- 
formed  that  the  report  of  the  Royal  Commission,  wUd  ^ 
will  be  presented  after  tbe  meeting  on  the  19th  tiML,  adT 
recommend  that  the  Goodwin  lightships  bo  telegnpUaOy 
and  telepbonically  oonneeted  with  the  ahore,  ft*  Eatt 
Goodwin  lightship  being  connected  with  Dover.  Ihewwk 
will  be  carried  out  on  Lucas's  patent  aystooL  A  v/tum 
of  telegraphic  oommunication  on  shore  is  sleo  being  npidljr 
pushed  forward  on  the  south-east  eo&st.  At  Rnmigits  saJ 
Margate  some  of  the  wires  are  already  laid  in  eooneetias 
with  coastguard  stations,  and  arrangements  are  being  Bah 
to  connect  various  points  with  the  North  Poreland  «  tht 
one  side  and  Deal  on  the  other,  while  similar  amuigesMMi 
are  beinj;  made  at  Hytbe  and  New  Romney,  so  that  tk 
dangorotu  ooa^t  lino  between  tbe  North  FortUod  mi 
Dungeiiesa  will  soon  be  provided  with  ready  mewM  of  iatm- 
communication.  It  is  understood  that  the  ayat«ni  will,  si 
soon  aa  poasible,  bo  oxt«nded  roood  the  entire  eoaal.  Ihs 
Royal  Commission  upon  electrical  communication  batwaai 
lighthouses,  tightshi|)s,  and  the  shore  met  again  od  WedMs 
ilay,  the  Eu"!  of  Mount  Edgcumbe  presiding.  AU  thi 
membera  were  ti^^Mnt  except  Mr.  Munro  PeqcosBft 
Evidence  was  received  from  tbe  maatera  of  the  lollowias 
lightsfaipe :  North  Lubor,  near  Cromor ;  Woold,  Crea 
Sand,  Ship  Wash,  Kentish  Knock,  North  and  EaH  Oood- 
wins,  and  from  Mr,  Williams,  district  ofioer  of  eotMlfpm^ 
at  Aldborough.  The  Commissioners  are  nestaag  api* 
to  receive  further  evidence,  and  it  is  their  intaotloa  to  WM 
shortly  an  interim  report. 

Eleotrio  RailWAyi.— To  reside  some  dO  to  100  nil* 
away  from  one's  place  of  husineas  wouM  aeea  to  ha  sa 
easy  probability  for  the  future  citiieo,  if  the  aUetrie  U^ 
speed  railways  do  all  they  «r9  eiyaOed  to  aiiinaniliifc 
Iiiatoad  of  a  town  being  a  eentraliaed  aggregalioa  of  hamm, 
we  may  return  to  the  old  long,  straggling  bigb-«treet  «l  a 
century  ago,  but  on  an  extended  scale.  Bonlevarda  an  U 
stretch  away  from  the  aocalled  towns,  lined  with  trees  ami 
secluded  houMs.  Tliey  will  be  lighted  by  alecthoity,  aid 
fitted  with  motors  aixt  heaters.  Botween  tbe  Unea  of  booMs 
will  sueub  a  long  straight  road  of  double  or  triple  Unea  el 
railway,  tho  centre  rails  for  high-speed  express  trains,  lbs 
outer  for  sloppiiij;  trains,  while  ouieide  will  be  a  flacrii^ 
road  fitted  with  electric  tratoa.  The  reeidsnt  will  taki  bis 
tiam,  run  to  the  nearest  station,  go  by  tnin  to  ihl 
express  itopping  place,  and  from  there  bo  wbisksd  to  Ua 
deatioation,  the  whole  diiUnoo  up  lo  60  or  100  bbUh  hna$ 
done  within  the  hour.    Uur  towns  will  approiiakto  to 


Mto^l^^ 
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geometrical  DOtion  of  a  line — length  without  breadth. 
Every  man  can  live  in  hia  own  domain  with  plenty  of  fresh 
air.  The  entire  line  will  be  enclosed,  the  carriage  cross- 
ings going  over  and  the  railway  lines  under.  The  New 
York  Elfdrical  Engineff  gives  a  bird's-eye  view  of  such  a 
echeme,  which  is  to  be  carried  out  in  practice  at  once  for  the 
St.  Louts  and  Chicago  Railway,  Thecrdur  has  been  placed  for 
the  electrical  equipment  of  the  hrat  car  to  the  specification  of 
Dr.  Wellington  Adams,  the  builders  guaranteeing  a  pair  of 
motors  to  develop  the  required  power  to  run  the  cura  at 
the  specified  speed  of  100  miles  an  hour.  The  best  electrical 
engiueers  and  the  beet  establiahed  financial  bouses  in 
America  and  Europe  are  understood  to  have  promised 
their  assistance,  with  a  view  of  completing  within  the 
specified  time  this  bold  enterprise,  which,  when  carried 
out,  cannot  but  give  an  immense  impetus  to  electric  traction 
enterprises  throughout  the  world. 

The   Telephone    System   in   Switxerland. — The 

Geneva  correspondent  of  the  Economiste  Fran^ais  states 
that  the  increase  in  the  number  of  telephone  lines  since 
the  new  tariff  came  into  operation,  about  two  years  ago, 
taa  been  very  remarkable.  Previous  to  that,  there  were 
61  telephone  lines,  with  C,044  speaking  stations  and  a 
revenue  of  abont  £14,000,  the  annual  subscription  being 
•£6,  with  no  limit  to  the  number  of  conversations.  The 
new  tariff  lowered  the  subscription  to  X3.  4a.  (80f.),  and 
the  result  is  that  at  the  beginning  of  the  present 
year  there  were  101  telephone  lines,  with  12,595 
Bjwaking  stations,  this  being  equivalent  to  an  increase  of 
81  per  cent.  The  length  of  lines  is  3,225  miles,  while 
there  are  13,340  miles  of  wires,  the  principal  lines  being 
those  of  Geneva  (2,176  stations),  Zurich  (1,712),  Basle 
(1,522),  Lausanne  (806),  Berne  (753),  and  St.  Gal! 
(59S).  The  total  number  of  messages  between 
residents  in  the  same  town  was  6j  millions,  while  there 
wore  687,000  conversations  exchanged  between  different 
places.  The  new  law  stipulates  that  each  subscriber  shall 
be  entitled  to  only  800  conversations  in  the  course  of  the 
jear,  and  pay  id.  for  each  one  over  that  number,  but  over 
7S  per  cent,  of  the  subscribers  kept  within  the  prescribed 
limits.  Although  the  total  receipts  amounted  to  £65,400, 
the  expenses  incurred  in  putting  down  new  lines  and 
increasing  the  staff  were  so  great  that  the  net  receipts 
were  about  4  per  cent,  less  than  in  the  year  previous  to 
the  passing  of  the  new  law,  but  for  all  that  the  profit 
derived  by  the  State  is  so  large  that  these  expenses  will 
soon  be  paid  off,  and  a  surplus  will  soon  be  available.  The 
development  of  telephone  communication  has,  says  the 
Timcf,  as  might  be  expected,  checked  the  increase  in  tele- 
graphic communication,  the  number  of  telegrams  showing 
only  a  fractional  increase  upon  those  of  the  previous  year, 
while  it  is  anticipated  that  there  will  this  year  be  an  actual 
decrease. 

Electric  Spark  Photography. — Mr.  C.  V.  Boys, 
F.R.S.,  assistant  professor  at  the  Koyal  College  of  Science, 
delivered  the  second  Gilchrist  lecture  in  connection  with 
the  university  extension  at  Reading  last  week,  on  the 
subject  of  "  Electric  Spark  Photography,''  the  Mayor  being 
in  the  chair.  The  lecturer  first  explained  the  speed  of  the 
electric  spark.  He  then  showed  photographs  taken  by 
Lord  Rayleigh,  by  means  of  the  electric  spark,  of  various 
eoap  bubbles  in  the  act  of  bursting,  and  explained  the  pro- 
cess, the  photographs  showing  that  various  bubbles  did  not 
"break  at  exactly  the  same  rate  (about  30  miles  a  minute). 
Another  photograph  showed  the  issue  of  liquid  from  a  very 
email  pipe,  which  to  the  naked  eye  appeared  a  perfect 
stream,  but  which  on  an  electric  photograph  being  taken, 
was  resolved  into  a  beautiful  and  regular  series  of  drops ; 
end    in    this    connection     the     lecturer    remarked    that 


the  Ecionca  of  liquid  volumes  and  of  the  forces 
which  had  to  do  with  the  surface  of  liquids  was 
one  of  the  most  interesting  branches  of  physical 
science.  As  they  probably  knew,  playing  or  singing  to 
a  fountain  suddenly  changed  its  appearance  from  drops 
into  one,  two,  or  throe  apparently  separate  clear  streamB 
of  liquid,  but  a  photograph  shown,  taken  as  a  tuning- 
fork  was  struck,  demonstrated  that  the  water  was  dis- 
posed, in  drops,  in  a  beautifully  regular  fashion.  Mr. 
Boys  went  on  to  deal  with  photographs  of  buUeta  in 
motion,  showing  first  a  picture  of  a  rifie  bullet  going  at 
the  rate  of  2,000tt.  a  second,  and  this,  being  taken  by 
the  ordinary  electric  spark,  was  considerably  blurred.  If 
it  were  wished  to  investigate  what  was  really  happening 
when  a  rifle  bullet  was  passing  through  the  air,  it  was  neces- 
sary to  illuminate  with  something  oven  more  instantaneous 
than  the  electric  spark.  For  the  purpose  of  investi- 
gating the  duration  of  the  electric  spark,  he  had  caused 
to  be  made  a  mirror  of  steel  about  the  size  of  a  shilling,  so 
mounted  as  to  revolve  with  ease,  without  getting  hot,  at 
the  enormous  speed  of  about  1 ,000  turns  per  second,  and  the 
end  of  the  beam  of  light  given  off  from  the  mirror  passed 
across  the  screen  at  a  rate  he  hardly  liked  to  mention; 
but  practically  the  photographs  he  was  about  to  show 
were  taken  by  that  apparatus  (which  was  not  his  in- 
vention, but  was  devised  by  Germans)  in  about  one 
tren-millionth  part  of  a  second.  Special  attention  was 
directed  to  the  varying  formation  of  the  air  waves 
created  by  the  progress  of  bullets  from  a  pistol,  a 
Martini  -  Henri,  and  a  Winchester  rifle,  respectively, 
which  were  compared  with  the  vibrations  in  the  air  caused 
by  sound.  These  experiments,  which  were  all  fixed  by 
photography,  were  clearly  shown  on  the  screen,  and  excited 
much  interest.  Some  50  years  ago  Mr.  Russell  Scott 
prepared  a  series  of  most  important  diagrams  relating 
to  water  waves,  and  by  pictures  the  lecturer  showed 
that  air  waves  precisely  corresponded.  Photographs 
wore  next  shown  exhibiting  the  appearance  of  charges 
of  shot  from  cylinder  and  choke  boro  barrels  of  a 
gun ;  and,  in  conclusion,  half-a-dozen  pictures  taken  aa 
a  bullet  was  passing  through  a  sheet  of  plate  glass, 
showing  in  the  most  marvellous  manner  the  wholo 
phenomenon  from  beginning  to  end,  the  pictures  and 
their  explanation  being  loudly  applauded.  Mr,  Boys 
said  tboy  might  ask  why  he  had  chosen  such  an  extra- 
ordinary subject  to  lecture  on  as  the  photographing  of 
bullets.  He  knew  nothing  of  bullets  himself — and  prob- 
ably they  did  not — and  he  did  not  care  much  for  photo- 
graphy. All  that  was  of  interest  in  the  present  subject, 
from  bis  point  of  view,  was  this — that  there  was  a 
certain  difiicult  thing  which  was  of  interest  to  a  certain 
class  of  people,  and  it  was  interesting  to  try  by  some 
means  or  other  to  solve  that  problem.  By  the  use 
of  means  which  were  by  no  means  complicated,  but 
which  were,  aa  he  had  shown,  almost  ridiculous  in  their 
sinplicity,  a  problem  which  some  would  say  was 
altogether  beyond  the  reach  of  experiment  had  been 
solved  with  absolute  ease  and  certainty.  One  could  find 
out  by  scientific  method  things  which  would  be  said  at 
first  to  be  absolutely  impossible  of  discovery ;  and  when 
one  began  to  find  out  those  secrets  one  was  always  rewarded 
by  coming  across  curious  and  unexpected  phenomena, 
which  formed  the  bases  of  scientific  discovery.  The  know- 
ledge that  very  often  their  preconceived  ideas  would  get 
knocked  on  the  head  by  coming  across  the  unexpected, 
formed  the  fascination  and  delight  of  the  scientific  experi- 
mentalist ;  and  therefore  he  had  chosen  that  subject  as  a 
simple  and  fairly  intelligible  example  of  the  experimental 
art.     Tho  lecture  was  received  with  the  greatest  interest. 
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nMCnCAL  llfftlKUMIiNrS   FOR   THE  HEASHilE- 
HENT    OF    ELECTBICITY. 

BT  J.  T.  SIBLXTT  AKU  J.  T.   KWIW.  tJiC. 

>3    '4      *id 

f a»iiM«i  fivm  pofc  trj.j 

Mri  Arw  «r  WhtOakmit  ifm^— TLvre  U  auo4hU  cUm 
n«,   VImuMh^  BrUc*^  ^iBav  in  ranMrocUun  to  Uu  POM 
OAm  Vmm,  btrt  very  ^ootl  in  tb«  arrang«in«iit  ud  nbe 


Fig^.   18,  19,  21,  and  W.  the  eoOs  fomiirtMag  lU  >"««« 
wiftbic  ntbrtanee  an  ■*  follow*  . 

Dtoe  eoLb  of  1  obn  cadi, 
„      „       lOohiM    ., 

»         at      lOO      ■•  •■ 

„      ,.1,000    „       ,. 
and  to  the  enniide  <A  »  dial  iDMnunoat  i4town  in  Fif.  I 
tbcn  are  in  addition  to  Uieae 

nitkc  coils  of  1^  ohm  «k1i, 

and  „      „     10,000  ohms  „ 

Tlie  tittnn«r  in  wUeh  tha  ootb  an  unngod,    uhI  dm 

method  of   oonnaoting  up  the  anknown   wlnlMWO  B.  thi 


Flo.   IS.— WheatiWno'x  Brh1>:«,  DuJ  PalU 


^^S^' 

.^^. 


^'     ^  t 


■v.        -V< 


^..^^,,^ 


1^ 


Z-7'!J7^  T5C?i77   ^FK^!Jl  "wO^ 
^    i^^    ^^^    >^#^- 


ftf         'Cf.    ».   -..^ 


tz^cimzSd:^ 


p. 


;s 


M 


V^ 


c» 


v^ d"'  hr 

1%  ul    I     I     I    n 

Fm,  1A— IKimraiii  fA  Wheateumo'i  Bridt[e,  Uiftl  I'AUctit. 


tiu.  ^j.— Wlicautone*  Bridge,  l>ul  Pittton),  with  ItHaphshfa  RatitM. 


Mb*  ooU*  tn  tho  keown  variable  nsMtUM.  IiutmniHla 
ot  thb  daw  ara  l«raed  dial  iiurm  ot  redaagalar  (onni  of 
WkaatatoH'a  Bridge,  aecotdin^  aa  iIm  leaislanoea  or* 
uiueBd  in  drelM,  wt  in  PigiL  18.  19,  and  30,  or  in  pun 
of  patallal  Haw,  w  in  Figs.  21  and  :!3.  In  both  of  tbew 
forma  Um  known  vtriabla  nwljitanM  in  arranged  in  aeta  of 
idiwooUaall  of  iho  tamo  value,  UisMUthemselveaincteaaing 
I  of  ten.    Tbit^  In  the  diflerant  exui|)loe  shown  in 


Ralnnometw,  the  batten-,  and  tli«ir  Vera.  Is  Ulnstmiad  b ' 
Fig.    19,   which  in   a   (lin({rainnutic    repreMBtataoD   «f    ihs 
ioatnuuent  shown  id  Fig.  IN.     From  Fig.  10  it  will  be  ewa 
that  each  dial  oovwista  of  10  massive  tnotallM-  juDcUon-pbsww.^ 
nnmbend  eonseaotively  from  0  np  to  9,  and 
circular  fonn  round  a  u«tAl  centre-pieN  whwh  ia  < 
by  ■  tliicic  underboard  uopper  strip  or    wire  to  Um 
Ji)nclioti-|>i4)o«  of  the  next  diaL 
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The  tiro  ratios,  B,  ftnd  Bg,  each  coiuifttins  in  this  exatniile 
of  four  coiU  of  10,  100,  1,000  and  10,000  OhiUN  an  nm^<:(l 
along  onoaido  of  th«  iiwtruinent,  aiiO  Inmi  tlivir  <»kU  M  iinti 
X  project  two  arnu  U  Nbown,  each  provided  nitli  an 
mfinity  plug  for  brooking  the  circuit,  llie  z«ro  juiiction- 
pieco  of  the  uaits  dial  aod  the  central  piece  of  the  tLousanda 
dial  ore  counected  t«  the  extremitied  of  tbeae  armii  by  thick 
underlKionl  cojtpftr  strips  or  wir>.-H,  m  iodicaled  hjr  Uie  ilotttsl 
lines  in  Kig,  IV. 

The  aclvitntn|;«a  ol  tltin  metbotl  of  grouping  tho  coiln,  over 
the  earlier  modos  irill  hm  nt  ones  evident.  Only  one  {ihig  in 
neeeaaary  fi>r  each  dial,  and  the  readings  are  direcl,  the 
number  of  cculs  through  wbkh  tJie  current  must  pasa  iu  eodi 
dial  bcinu  tEultvftted  by  thu  ntimlwr  on  Ibe  junction' piece 
against  which  th»  plug  in  iuMTlai.  Tliui^  tht:  rmulitm;  of  the 
dials  in  the  in^truiueot  Nbown  in  Fig.  1^  ia  -,ti^O  Ohais, 
vhilo  that  in  Fig.  lit  i«  (l,f>0'i  Ohnin.  With  tbo  amn^nniont 
represented  in  Fig.  19,  if  the  galvanometer  diowK  no 
deflection  wheo  the  ke>B  are  cloeed,  then  the  value  of  tlic 
unknown  reaiatanoe  R  will  be  foiiad  ua  toDowa : 


of  thermoraeten  to  aKcertaia  tlw  temperature  of  the  coils 
during  a  mMumteinenl.  Tli«  exact  temjiomture  for  vhich 
the  iioiIh  hnvo  bfM^  adjottAd  IB  osually  marked  on  the  tniilrii- 
mcQt,  »o  that  a  correction  for  temperature  may  be  reatiily 
tnitde  when  denire^l. 


....,,«;;>. 


-  IJ,«>2  X 


I. OOP 
100 


=  69,020  ohok^ 

Another  example  of  the  dial  forai  of  WhMlMoneV  I^ridgo 
is  nlion-n  in  Mg.  -0,  which  ilhi)>trati»«  an  inRtroment  in  which 
the  ratioa  it^  and  It^  and  the  known  variable  resistance  11, 


Kill.  'Jl.— WhtMMone's  HrldK*.  KecUngiilnr  Pntlera 


Fig^."  21  and  2'J  sri:  two  example!!  of  Uhe  rectangular 
iwtiurn  of  \Vhvat»tonc  !•  Bridge,  an  arrangoincnt  due  to 
W.  Miiiriicad.  Thix  im  simj^y  «  variation  of  the  dial 
pattern  of  bridge ;  tbu  juoction-pieoee  of  tho  coils  being 
diepoaed  five  on  either  nde  of  a  loog  biwe  block,  instead 
of  the  whole  t«D  being  arranged  in  a  ciide.  The  internal 
arronjcemcnta  and  conneotloaK  are  the  aame  for  inHtninientu 
of  both  |<ntt(^r^^.  Be.-'idiM  being  a  neater  and  more  ccjiupat^t 
elMa  of  inntruinent  than  the  dial  jattern,  the  rectangular 
imttom  alw  aflbrdN  much  grMter  facilities  for  cleaning  tliii 
contact*  and  H|iacw  hctneen  tiM  jnnction-piocos.  In  the 
eiample  ^own  in  Fig.  '21,  tfae  known  vaviable  resistance 
stuA  the  ratios  are  all  contained  in  one  box,  whilst  in  the 


riD.  22.— Wbeatatone'fl  Bridge,  ReotanituI'^  Paiiem.  oitli  DeiAOhable  Ratioa. 


pp^jpBtained  in  wparate  boxes,  connection  Iwing  made,  when 
by  stODt  oo]iper  wlrea  or  slripB  as  shown  in  the  illus- 
tration. In  thia  COM),  each  of  the  two  ration  oonai&t  of  live 
eoiU  of  I.  10,  100,  1,000.  and  10,000  Ohmi ;  and  the  known 
variable  resistance  comimsOK  nix  dials  ranging  from  tentlia  of 
on  Ohm  to  ten  thousands  of  Ohms,  tbe  tnasimum  reading 
being  !>!>,999'9  Ohms,  or  practically  100,000  Uhnu.  Theru 
is  an  inl^nity  plug  situated  about  the  oentre  of  the  ax 
dials  antl  aa  both  of  the  bras!>  piecen  for  this  plug  are 
provided  with  scnw  terminals  aa  shown  in  the  illaatratioD, 
Uiix  plug  can  aUo  bo  utied  for  dividing  the  cmia  into  two 
separate  groiipn  of  three  diola  each. 

This  ini^trumeat,  as  well  ax  tho  one  Ulostrated  in  Fig.  22, 
ia  provided  with  what  is  known  a.»  a  Hnckin  and  Taylor's 
tliermOKioil,  of  which  the  ctonip  lerminalx  arc  hhown  in  the 
Ulastrationt^  projecting  from  the  end  of  tho  known  rariahle- 
lealstaiuie  box.  This  device  consists  of  a  coil  of  insulated 
copper  wire  wound  round  aliout  the  ooila  of  the  known 
mruble  resistance  «>  that  it  may  readily  aequire  the  ^me 
tttmperatnre,  and  it  in  so  a^ljunled  that  tta  resistance  is 
exactly  100  Ohms  for  the  temgieralure  at  which  the  coils 
in  the  box  ore  right  (17-0*  C,  in  the  co«e  of  the  inatrumeni 
shown  in  Fig.  30).  Then  as  this  thonnoKioit  is  of  pure 
copper,  its  reflistanoe  when  the  temperature  change*  will 
vary  diflitreotly  from  that  of  the  other  coils,  so  that  if  a 
■Denaurement  of  this  reidstaoce  be  made,  using  the  bridge 
in  the  ordinary  way,  the  correction  for  tem{ieratur6  can  he 
got  from  the  result  obtained,  by  means  of  a  table  of  constants. 
The  instrument  is  also  pronded  with  holes  for  the  insertion 


ca.Ke  of  Fig.  'iO  the  mlio'i  arc  <lotaGbob1e  as  En  the  six-dial 
in-<tniiricnt.  Fig.  20.  and  a  Uockin  and  Taylor's  100-Ohm 
pure  copper  thermo-ccul  ia  aUo  added. 


File*.  "*  <u><^  A  sre  axainplcB  of  dial  inntiamontK.  tliL>  forntor 
niadeat  Sihertnwn  Work- nnd  the  latter  b/ Mew™.  NalderBros.; 
aiiil  FigH.  H  nn'l  'A'  iltu^tiute  two  instruieenw  of  I>r.  Muirbead'e 
reouagular  |iaiiern,  tlio  fornter  mads  by  Messr*.  Nalder  Broa., 
uid  tho  latter  at  Dr.  Muirhond's  worka. 

'  7V'  bt  amtini-'d. ) 


ELECTRIC  UOHT  AND  POWER. 

»V  AXTHCX    r.  isry,  ASM>C.)tBM.tKeT.  KLltCTllH,AL  KNUICtESSa. 

r^m  tifU*  nxrvoL) 

m.— WORK  ANU  HORSEPOWER. 

(Conlinued  from  i»tgi  Siil.) 

Since  tbo  cylinder  encloses  the  piston,  the  diameter  of  Et 
(internally)  is  that  of  the  piston. 

i 

at 

.■.  Area  =  "'""" — —  =  6361  snuare  inches. 


Area  =  ~ ,   where  d  «  diameter. 


and*-  =  3-HlC. 
3-1-116  X  81 
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L«t  tlw  \tagti\  of  Iko  Ktroke  Iw  llin.,  then  for  the  forwnnl 
aod  backmrd  slrok>-  Ihn  total  kngth  trill  1m  1 1  x  2  -  VHa. 
—  I'SSft, ;  speed  is  30O  rcvolutioiu  |ior  tnbutv  ;  pronRUO  ifl 
601b.  per  aquM«  inch.     Thus  wo  havg 


P  -  80,  L  -  1-83,  A  -  63-61,  N  =  200, 


or, 


aO  X  1-83  X  63-61  X  200 
33.000 


=  I.H.P.  -  36-4. 


R«Dce  tbo  ODgtiM  win  jMA  56'4  I.H.P. 

When  the  engiue  is  eoii)[>onndod  the  titc»m  is  MlmitlTid  iulo 
tbe  uoall  hi^b  premuie  cyiindcf  Rnt.  and  tho  oxhniixT  (it«nm, 
wbich  now  hu  a  very  muob  lower  pn«*urc,  say  onc-sixtli  of 
tbe  initial,  tbeni  f[oes  into  the  lnw-pieH«ur»,  or  larg«  ojlin<k'i ,  m 
that  t«ro  cnlailnttrnin  mn^t  1y^  tnaili^  and  aiidnl  together — rme 
for  tbe  work  dono  in  the  higb-prtMure  eytittder,  and  thi^ 
otbar  (or  th«  work  done  in  tbe  low-pnamn)  cylimlvr. 

Exatnj>le. — lu  a  compoimd  engine  tbe  diametcru  of  the 
hi^  and  low  j>r«iiiifi;  cylinders  are  reapectivcly  lOin,  and 
99ia.  Slaam  bi  admitted  to  the  IiIkIi  &t  1001b.  pr«iMurB  [jer 
•qnare  inch,  and  to  thu  low  at  161b.  [ir<»sure  per  miuare  indi. 
Spaed  i«  160  revotutionK  (irr  minuto,  and  length  of  stroke  i.i 
liin.     Find  the  indicated  horae-power. 

The  power  dereloped  in  the  higb-prmsure  cylind«r  will  bo 
caJcubOed  fint. 

Ai«ft  of  plrton  -  ^'**'*  ^  ^^  ~  19-M  »qu»i«  inchw. 

V  '^  too,  t  »  2ft.  4iiL,  A  -  T8-M,  N  -  160j 
tharefore 


looxsaxTS'Mxieo 


-  8«-86  I.H.P. 


33,000  X  19 
P'or  tite  low-prcMure  cylinder  we  have 

Am  of  IMStOD  m  ^•'•*^C   >«   «25  ^  ^^Q.g.  ^^^^    j^^^ 


thATcifore 


16  X  28  y  <90-8T  x  160 
33,060  X  12 


-  86'80  I.U.P. 


Tha  power  in  each  cylinder  Ia  thtu  the  same,  which  it  niUKt 
be ;  ao  chat  adding  tbe  two  toffetber  nl**^  the  total  jiowor  of 
the  tmifino,  or 

88-6&  +  88-8B  .  177-7  I.H.P. 

For  tn'|4e-expUirion  flocitiea,  whare  three  cylinder*  itfo  tued, 
tbe  tato"  jirocMt  m^  b«  adopted. 

iftchauifal  E/jvimlml  of  Jltal. — Heat  in  a  form  of  energy, 
and  no  work  can  bo  done  withont  the  )irodnctioo  of  beat. 
A  revohiDg  wlieel  eontoUM  kinetic  or  stored  up  energy, 
uu)  if  aoddenly  atopiicd  by  applying  a  brake,  heat  la  at 
once  prodiMed,  due  t<i  tbe  tremendous  fricliun  thnt  vxittM. 
It  was  of  the  utmoBt  importance  to  know  the  rvlalion  that 
sxiBtH  between  the  unit  of  hAt  and  th«<  unit  of  incx-lianii'Al 
energy.  Tbi.i  want  waa  Hupplied  by  Joule,  wbo  con- 
ducted iituHt  elaliurate  exiwrimonUi  for  »tx  years  in  order  to 
obtain  acctu«t«  rcaolti.  The  ehief  method  uaed  by  Joule 
waa  conoominE  the  fri<1ion  of  Huida.  aod  he  obtMoed  hia 
data  in  the  r<>1li>win)j:  way :  A  number  of  p«ddles  wer« 
delicately  siu|>«uded  in  a  vessel  of  water,  a  length  of  Mring 
wu  woand  round  the  spindle  of  the  paddles,  |ia.>u«id  over 
a  pulley,  and  then  attached  to  n  weiKhl.  Vpnn  allowing 
this  weight  to  (all,  npjd  motion  ww  given  to  the  |«ddte)i, 
and  tbe  great  agitation  of  the  water  rai«.-d  ibi  tem|x<raturv. 
The  mechanical  power  was  obtained  by  mnlliplyirig  the 
known  weight  by  the  distance  It  fell,  and  the  c>|uivalei)t 
amount  of  boat  created  was  rooatnrod  by  the  riw<  of  tetu- 
peraMre  of  tlie  known  majoi  of  water. 

Tb«M  expeiimenta  eaUbliakod  witliout  doubt  the  foltnwinfc 
law  co«in«cltng  best  and  wot^ :  Thf  immnl  of  rttftfj/ pnJufni 
at  htat  if  on  MOtf  iHMnr' «/ or  unjiuiU-  Ikf  anumut  <^  mfri/y 
txptndeJ  ittttianiMllf. 

Joole  found  ibat  the  worh  expended  liy  allowing  a  mass 
of  IV'I  gratnmea  U}  fall  by  gravity  a  dlrtanoe  of  one  metre 
would  prodtice  fftlBcient  bnnt  to  raiiie  the  iomp«rat>u«<  of  obu 
lino  o(  w»ter  tfaroo^i  one  dogrmi  cenlignde  (my,  fmni 
,to  lOde^  v.).    This  ankuunt  of  bent  in  lixod  uiwo 


aa  the  tmit  of  beat,  and  b  called  t  Oalorifl.  6lao»  n* 
gnunme  fnlling  one  eenttntetre « 981  i>rg»  of  work,  tbenfcr* 
424  gntnnieai  faiting  oee  mett«  »  981  x  424  x  1€*^  at 
4l.5S4,-IO0  ergR,  no  &At  one  Oalofie  of  heat  OMfhtt 
to  be  the  eqnivalentof  43,000,000  ergs  of  work  dr-' 
was  aliown  tliat  one  watt,  tbe  pncti<ml  unit  of  poi 
equal  to  10,000,000  er^-a  of  work  done  per  aecimcl ;  thi 
power,  GOT  rate  <rf  doing  work,  can   be  cxpreaaad  la 

luita,  and  one  calorie  per  second  ■■  fj^-jsgrxin:  '*^'3  watta, 

or,  1  Watt E  -ii  Calorie  per  eaoond. 

Ill  electrical  ti'ork  tbts  lost  formula  is  a  vary 
fme,  for  by  it*  n.^e,  nn  will  tie  ^--en  later  on,  ft 
<<  Ire  I  lie  in  1 1   \n  ualciilnto  the  cxt«nt  to  which  vladric 
nnd  tiranc))  wires,  »nd  ut»o  tlie  coHm  of  dynamoa,  moler^  wtc,^ 
are  heatod,  when  a  giron  amonnl  of  watte   of  eMtioi/ 
power  is  passing  through  them.     It  i*  a  formula  ikU  tAooU 
be  ooustaiilly  in  tbe  mind,  bennse  the  production  of  thctttdtj 
and  it*  diHiriUutioii,  wliethet  in  the  form  o(  LIghi  or  Peww, 
in  invnriiibty  Accoro]iaiti«d  by  Heat.      Elei*tricily.  Heat,  aai 
I.ijKht,  all   lhre<\  are  clonely  identical  in   their  pbeM^Ma 
From  eloftricity,  lieat  nod  Kght  am  prudiiced  ;  tniB  ha^ 
electricity  and  light  are  produced ;  front  light,  eiaqtridly  md 
heat  are  prodoccd.     )tag&etisiD  alsoaxhibits  pbaaonom  liat 
lead  ns  to  tdentUy  it  to  some  degree  witli  tba  abovi  Ifcn^ 
becaUM  from  magnetkm  electricity  can  be  ptadneed,aiid  aha 
bent.    As  an  oxample  of  thia  Utter  ctatemeot,  take  the  om 
of  a  bar  of  iron,  which  will  beoonie  rajndly  h«at«d  by  mafB» 
tiling  it  by  racftos  of  00  allcroatiiig  current  of  eiMtrioi;- 
With  respect  to  the  relations  between  magnotism  and  Ug^ 
we  have   Maxwell's   "Electromagnetic  Theory  of    Ui^' 
This  theory  arotu)  from  the  belief  of  electricity  and  niagaatiw 
being  iiroduced  by  motion   of  the  ether  (tlia  ether  behw 
the  unme  gintn  to  tliat  which  is  MUppooed  to  pervathaO 
bodiaa  and  all  sjiooos),  the  same  with  regard  to  the  iinnaii 
tion  of    light-nys.     An    oxtraordinary  fact    ia   thai   tL 
Telocities  of  propagation  of  eJectromagnetjo  ioductiaa  and  «f 
light  are  so  close  to  cacb  other  as  to  be  almoet  idoottal  dr 
Telocity  of    eleotromagDctlc  indtietson  being    2'9dA7K)^ 
oentimetJv*   per   second,   and  the  v&locity  of   light  Im| 
S-9992  X  10>**  centimetres  per  second.     A  |)mcticat  rmnW 
this  identity  is  that  wlieMver  any  dIstarlMncoa  of  tha  ^'i 
surface  take  pUce,  magnetic  disturbancee  imtnediaisiy  tab 
place  on  the  earth's  surface,   and  aflect  tbe   wwUi 
telegraphic  a])panLtud. 

It  LB  useful  ta  know  the  mechanical  equiralemt  of 
when  exprsuvd  in  Kngli*h  unitn.     The  English  Utut  ot 
is  that  amount  of  brat  which  will  raise  Uh.  (pound)  of 
from  60d«g.  P.  to  61deg.  F.,  or  Ideg.  P.,  and  the 
energy  required  to  produce  one  unit  of  boat  is  tlw 
by  a  weight  of  lib.  falling  by  gravity  through  a  dislaae* 
772'55ft.,  or,  in  other  woi^s,  772-M  foot-pounds. 

Hence  772'.'^S  foot-pounds  >  one  unit  of  haaL  Tiit 
amount  of  mechanical  energy  i*  known  a*  "  Jotila'a  wintn- 
lent."  or  by  the  letter  "J." 

Tbe  following  tabulation  gives  values  of  Form,  Wor^  tai 
Power  expressKt  in  English  and  French  Unilit  of  Weight 
and  Length : 

TlMTLaTION  •. 
FoKOK. 


i 


1  MilUgramme  neqcht  r«(ii«MmU  (iieailyl    

1  I'Tainine  ■>  t> 

I  I'oiiiid  „  „ 

tVoaa. 

1  MiUignunm«'(«nti(nemdae*  work«(n*Ml]r) 
I  Urawnm  neattnturp  »      ..    ^ 

1  Pwit-poMnd  „      „     M 


ld*M 

Ml   lljH> 


I14,0«l 


1-f 

la.ovj.aW  .. 


POWKK. 


IIT  liri!'*  I""  MVdiid 
I  Kiki|;nuiiiiietra  |«r 
I  Fool' pound  „ 

111  Klto)[raiiiHi«trae  „ 

MO  Fool  [Niuiids        ,. 


.<■        (MOily) 


1 


la  wBtM 

.  -irraaak  II.P.)     7Ji     » 
«|Bagtkb  n  P.)    7M     M 


TfmaMjl  f.W  o/  Stnm  Kn^iiut. — Oranting  41b.  ol  eoal » 
ilk-  hrako  honH>-|Miwer  pec  hour,  with  ooal  at  30u.  par  tan,  Ife 
cost  of  I  bJi.]!.  )>er  hour  works  out  to  '43  or  f  penajr .  a» 
lAa.  ^K>r  Ion,  to  {  |>raDy  ;  and  al  13s.  |wr  ton,  tu  {  (iHay. 
Thb  la  (or  coal  alone,  which  nrlea  in  prk*  aooonUag  lo  ihi 
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localitj.  Otlur  cvptWM,  u  lul,  wafiM,  w&ter,  etc,  can  be 
taken  u  fatrij  constaBt  in  price.  It  h  v«ry  difficult  to 
predict  tiu  tuuinal  eoel  of  rootin  poirer  ;  theni  ore  so  nuiny 
▼aiTing  items  whicb  depend  on  locnl  drcunut»nce«.  An 
approximate  Idea  can  bo  ^iron,  howcv«r,  whicli  nwjr  bo  found 
HMfol.  Then  ue  niso  grcot  diflOTences  existing  in  the 
wodtinE  ftxponsee  of  engines  of  variona  u/es  wtucti  ve 
altogetnar  oat  of  proportion,  and  onotlitr  great  controlling 
feature  is  tlie  aomber  of  bourn  t>«r  Annnin  nin  ;  here,  again, 
the  expenses  are  out  of  [voportion.  A  third  rcrjr  im|>or- 
tanl  p<Mnt  relates  to  the  load  an  engine  is  working  at ; 
tbe  more  an  engine  woricK  towartU  its  fidl  load  the  less  is  its 
praportioiM^  coat.  An  example  will  now  be  giren  of  the 
probable  anntiol  running  cost  of  a  Meiin  plant  fpving 
to  b.h.p.,  working  at  full  load,  jvod  running  10  botm  per 
da;,  or  about  3,000  boura  gxr  annnra.  The  total  coat  can 
be  divided  Into  two  equal  ports,  one  of  which  will  repreaont 
depreciation,  intonst,  repairs,  and  wages.  This  half  may  be 
regarded  ss  a  fixed  amount,  independent  of  what  tbe  running 
boon  majr  be^  It  naj  be  aijoed  tltat  only  wagea  and 
iaianet  wouM  be  held  as  of  Rxed  *aliie,  since  the 
wear  and  tear  will  vary  the  depreciation  and  repairs. 
Strictly  speaking,  thii  Li  correct,  but,  to  simplify  matters,  it 
is  aasumed  tliat  they  remain  constant.  The  other  half  of  the 
total  cost  is  put  down  to  cool,  oil,  waste,  water,  and 
suDdrie»— tbe  cost  of  an  engine  and  boiler,  including  a  fair 
cHtiniation  for  tbe  expenseti  of  jHojierty  fixing  mme,  being 
btken  at  £15  per  Brake  Hone- Power,  »r  £600  for  10  b.h.p. 
T*suc  I. 
A.— Imtariasiji  Ousts. 

B.H.F.  per&onum.     B.H.P.  per  hour. 


l.r.  per  &onut 
Intereat  on  outlay,  £000  M  4  %  ...  £0  12    0 
DopiecUllon    „       „       71  %  .-    1    3    0 
Ita|>«lrs  „       „         5%  ...    0  1&    0 

Wagse  of  driver,  £IOD  per  Boiiam    2  10    0 


f .  pei 
■M8 
■003 
■060 
-SOO 


penny. 


Total 


£&    0    0 

B.— Vakiabui  Cons. 


'MO  penny. 


41b.  of  ecal  IMF  hour  tor  $,0CO  hours. 

uidnfceoalet  lOs,  per  ton   £t    0 

Water,  all,  H'sste,  and  siuidHea    ...     I    0 


0    -33  penny. 

0    -W      „ 


Total £5    0    0    -lOponny. 

So  tbat  total  cost  per  Brake Horae- Power  jmu-  annum  »  £10. 
ami       „  „  „  „  bour=-H  |i*nny 

If  the  above  plant  be  used  for  vrorking  the  electriu  li^ht, 
the  running  hours  will  be  very  miidi  shorter.  Take  an 
average  time,  «ay  from  dusk  until  10  ixm.,  this  will  bu 
about  1,SOO  boura  tluougbout  the  year,  inoltiding  Snndaye. 
Tlis  is  one-balf  of  the  i>rucvding  case,  but  the  cost  will  not 
be  one-half,  bccanso  part  of  the  total  cost  remans  conittaut, 
and  this  amount  is  £^  per  broke  horse-power  pe^r  annum. 
The  other  part  of  the  cost  wilt  now  be  in  proportion  to  the 

hours  run,  so  we  have^^ '—  -■  21.  Thus  the  total  cost  for 

3,000  ' 

1,000  hours  =  £7.  Ifta.  jior  bniku  horae-jtower  per  annum,  or 

1-2  |>enniea  [ier  brake  faorsc-powor  hour.     If  tbo  hours  were 

•horiur  the  |>ropoTtionat  cost  would  be  greatv,  and  if  longer 

it  would  bo  less.     When  the  cost  per  hoar  works  out  very 

Binall,  then  the  plant  is  said  to  poMsasgreat  earning  capacity, 

and  this  applies  to  all  machinery,  whether  ateam  engines,  gSH 

engines,  dynamos,  or  what  not.     Thin  point  is  a  very  tioriou^ 

question  in  central  electric  light  Ktationi,  for  tbe  ttxpensivi.- 

plant  liOB  to  lie  idle  all  day,  and  in  only  earning  monuy  on  an 

average  of  half  n-dotcn  «r  so  hour*  iwr  day  out  of  the  ■J+. 

We  will  now  investignto  the  ninning  cost  of  li  mall -si  nod 
Btonm  en^nee.  The  outlay  i*  higher  per  honw.power  in  the 
lirM  place,  say  £'.'0  per  brake  hor^e  pow«r,  or  £200  fur  a, 
10  b.b.p,  steam  plant ;  wages  remain  iiame.  Thti  e<:oDoiny 
will  be  less,  so  that  25  per  cent,  more  for  coal,  oil,  etc.,  must 
be  allowed  than  for  the  larger  phint. 

Tabulating  theee  reeulta,  we  get 

Tas!.*  II. 

A,— Invakiahi.k  C<ii>r'- 

B.H  1'.  per«niiuiii.     B.H.P.  perhour. 

lDt«r««t  on  outlay,  £S00  St  4  X    ..  £■!  Id    U     -fJO  penny. 

DeptMlatloB     ,.       „       71?.  ..      1  10    0    -OiM      „ 

SefMirs  „        ..         S^    ..    1    0    0    ■OSO     „ 

Wnffee  ol  driver,  £100  per  aaBum    in    0    0    -BOO     „ 


Total. 


£13    6    0    I  ■OM  pence. 


B.— Vauaiui  CesTB. 

Sib.  «f  coal  pw  hour  for  8,000  bourn, 

cuing  cost  St  ISe.  per  ton £6    0 

WaUcr,  oil.  wut«,H)Ddrhe,«t6.    ...     1     5 


■ApMHiy. 
■I      .. 


Total.. 


£8    5    0 


....     'S  pnay. 

So  that  total  eoetper Brake TTorse-Powerperannnm  ^  £19. 1  la. 
and  „  „  boor  •=1-55  pence. 

This  is  just  about  double  the  working  com  of  tbe  large  phuit 
per  Brake  Horse-Poifer  Hour,  or  looking  at  it  from 
another  [xiint  of  view,  the  large  plant  will  yield  four  times  Ui« 
Iiower  at  only  double  tbe  cost,  *tnc«  40  x  £10 -£400,  and 
10  X  £20  -  £200. 

Now  let  this  small  plant  mn  for  only  1,500  boors  per 
annum,  we  have  £13.  6s.,  which  remains  constant,  and  a 
proportional  cost  for  tbe  rest.     That  is 


''"^  =  m 


£3.  3s.6d. 


8,000 

and  £3.  2s.  6d.  +  £13.  6s.  =  £16.  6s.  6d.  per  annum. 
TUs  is  equal  to  29  penoe,  or  neatly  3  pence,  per  brake  horse- 
power pet  hour. 
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ELECTRIC  POWBB  D(  MINING.* 

BY    IRVISG   IIAUL 

There  is  a  genaine  fascination  in  tlie  modacn  oppltcatiooi 
of  electricity  to  tlteiwadiof  butineaa  and  social  uu — toihe 
transmission  ol  menagM  over  oontinenu  and  seas  by  maan* 
of  tha  t«legmpb  ;  to  tbe  traniferance  of  the  human  roiee, 
with  nil  its  indivtdnal  |>oca1iarities  and  inflection,  through 
the  telephone  ;  and  to  tbo  illumination  of  cities  by  alactric 
currents  dietributod  from  s  single  station.  But  none  of 
these  appeal  as  6tron);ly  to  the  insjjiaation  as  the  trans- 
mission of  power  by  this  mysterious  force.  When  we  watch 
a  ponderous  engine,  with  its  strong  rods  and  cranks  of 
steel  and  massive  flywheel,  anchored  to  a  foundation  of  edid 
masoitry  to  resist  the  vibrations  prod  need  by  ita  mighty  elfoTU, 
it  is  essy  to  appreciate  the  onormnu*  i)0wer  that  is  being 
developed  ;  but  when  we  arc  told  that  all  this  i>ow«t  is  re- 
quired to  revolve  a  bundle  of  wires  in  tbe  open  spaoo 
between  the  poles  of  a  magnett  and  that  in  those  wires 
nine-tenths  of  this  mechanical  energy  is  converted  into 
electrical  energy  and  passes  out  of  tbe  building  on  a  few 
small  wires  which  undergo  no  sti^atn  and  giro  no  visible 
evidence  of  tbe  work  tbat  is  being  done  within  tbem,  aud 
that  this  electric  energy  csn  be  tmntmitted  for  miles  und 
reconverted  into  mechanical  power,  wo  cannot  foil  to  bo 
imprensed  with  the  remarkable  nature  of  this  transforma- 
tion and  the  poHibililics  which  it  involves. 

The  advantages  of  producing  power  where  it  can  be  done 
at  comparatively  email  expense,  either  with  water  power  or 
cheap  cosl,  and  transmitting  it  to  places  where  WAter  power 
is  not  available  and  foal  is  expensive,  are  so  evident  ss  to 
require  no  ditcutsioo,  and  it  is  obvious  that  there  are  few 
plsces  ofleiing  better  fields  tor  such  operations  than  the 
milting  diatnclc,  where  water  power  is  generally  available 
within  a  few  miles,  but  seldom  at  tbe  mine  or  mill,  and 
tvhere  the  cost  of  coal  is  almost  always  great  Moreover, 
electricity  is  peculiarly  adapted  to  underground  work, 
where  steam  is  objectionable  on  account  of  inconvenience 
of  pipes,  loss  by  condensation,  and  beat  produced,  while  the 
tratiamisstuu  of  power  by  compressed  air  is  ioconveoieutv 
cxiwiisive,  and  wasteful. 

Indeed,  su  striking  are  the  advantages  and  possibilities 
of  electric  transmission  of  power  that  there  has  been  u 
strong  tondeucy  to  exaguento  uikI  to  allow  the  spirit  of 
prophecy  to  override  consorvativo  judgment.  For  instance, 
B'hilo  it  is  theoretically  possible  to  run  tbe  fsctoriei  of 
Chicago  by  power  transmitted  from  Niagara  Falls,  and 
while  it  is  pos&ible  that  a  sniuU  plant  of  this  kind  may  be 
installed  at  the  ^\'i>rld's  Columbian  Exposition  as  an  illiis- 
tratiou  of  what  can  be  accomplished,  still  in  the  present 
state  of  the  art  such  an  enterprise  would  not  bo  commer- 
cially feasible,  nor  is  it  Hkely,  with  all  the  improvements 

*  From  the  Sit^iHtrrinff  Uagativt,  ?4ew  York. 
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Ihat  Tilt  be  mad«  for  many  yttn  to  come,  that  tho  |>owGt' 
o(  NUgan  wtll  bo  felt  bnvond  a  rnditii  of  a  hiini1i-<i<l  mili^i. 
It  ii  not  intemled  to  implv  that  thi«  difiUnce  i>  ncco^uirily 
tbe  limit  of  ■ncc««!ful  nnd  profitable  transmission  of  power 
bv  electricity.     It  is  quite  possible  that  id  tho  near  future 

Snnte  may  be  in  commercial  operation  over  even  greater 
t«taDcea,'bi)t  tbej  will  be  in  localitJot  where  fuel  is 
nifflcientlr  expeniive  to  mitke  the  jiaving  juy  intereet  on 
the  largo  invcutment  rcqiiircd. 

The  ciuMtion  is  frequently  ntkod,  "  How  (ar  can  water 
Jpower  bo  BuoccesfuUy  and  prodtably  transmittod  by  olec- 
i.CTicity  1 "  The  answer  depends  upon  many  conditions.  In 
one  situation  it  miRht  not  pfty  to  transmit  power  a  mile, 
white  in  anotber  it  roi(;ht  be  transmitted  00  milee  and 
pay  large  dividends  on  the  investment.  The  principal 
eondltfoni  afl«ct:ng  this  quertion  are  the  cost  of  water 
power,  cost  of  fuel  where  power  Is  to  be  uxod,  amount  of 

Ever  required  and  nnmber  of  hours  used  per  d:ty,  and, 
tlv,  tho  volta^  or  electrical  "preaiuro'  that  can  be 
employed  sattsfBctorily.  When  it  was  discovered  that  tbu 
dynamo,  which  Renetateaan  electric  current  when  iu  arma 
ture  it  rflvolved  by  some  extraneous  power,  becomes  a 
motor  and  will  do  work  when  a  current  is  sent  through  it 
bom  another  dynamo,  and  that  this  action  can  take  place 
regardless  of  the  distance  between  ihe  two  machines,  the 
teuibility  of  transmitting  power  by  electricity  was  at  once 
r4eo|;ntied.  In  tJio  ontbnsiasm  over  this  discovery  and  it« 
pofsihle  ofTects  there  has  boon  qttitc  a  general  tendency  to 
overlook  tho  important  qnestion  of  dollars  and  eenle, 
which   is    tho    criterion    by    which    the    fate    of   overy 

Surely  engineering  or  business  enterprise  must  be 
et«nained.  I'ho  manner  in  which  the  6nanci^i  aspect  of 
tlie  question  is  afTecteil  by  dtttance,  voltage,  and  tho  other 
eoodUiotis  named  can  be  more  clearly  shown  by  a  brief 
examination  of  some  of  the  principles  govorninf;  electric 
tniwminion  of  power. 

The  total  efficieney  of  an  cloctrio-trantmisston  plant  (ratio 
of  powDr  delivered  on  motor  pulloy  to  power  required  to 
nin  dynamo)  is  usually  between  GO  and  TO  ]ier  cent,  there 
being  a  loss  of  10  or  12  per  cent,  in  converting  mechanical 
into  eleetiioal  energy  in  tho  dynamo,  a  similar  loss  in 
reconverting  eleeirJcal  Into  meebanlcal  energy  In  the  motor, 
and  a  loMln  tho  line  depending  on  the  r^ation  between 
the  dn  ol  wire  and  the  current  mnnmittct.  This  line. 
loM  (dni^  not  to  leakage,  which  is  imi^'oificant  in  a 
properly-insulated  line,  but  U)  the  waste  of  energy  in  over- 
coming tbe  resistance  of  the  conductor)  may  be  made  as 
small  as  desirei,  no  matter  bow  great  the  distance,  by 
tutng  sufficiently  l&Tsse  wire,  but  this  involves  additional 
expense,  and  it  is  evident  that  for  each  case  a  point  will  bo 
reached  where  farther  increase  in  stie  of  wire  would  be 
inadvisable,  as  tbe  interest  on  additional  cost  of  copgier 
would  exeeod  tbe  value  of  tbe  power  savnc).  In  most  casM 
ibe  beat  loss  in  line,  all  things  considered  will  be  between 
10  and  SO  per  cent.,  which,  with  tho  looses  in  dynamo  and 
motor,  will  give  a  total  efUciency  of  CO  to  70  per  cent^ 

The  enerfj  loet  in  lino  is  dissipated  in  tbe  form  of  beat, 
and  theamountofenergTBOdiasipatedisequal  to  the  square 
ol  tbe  current  multiptiM  by  tbe  resistanee  of  the  wire,  this 
law  being  expreeied  by  the  equation  H  =  C  R,  >n  which  H 
repnsenU  energy  converted  into  beat  (measured  in  watts), 
C  rq>reeents  current  fin  amperes),  and  U  resistance  of 
wire  (in  ohms).  As  tho  resistance  of  a  wire  varies  directly 
as  its  length  and  inversely  as  its  croae^ection,  this  resist- 
ance (and  consequently  the  lin»loas)  will  increase  with 
tbe  diBUnce,  nnleu  the  crosa-section  of  wire  is  increased 
at  rapidly  as  ita  length,  which  means  that  the  weight 
of  wtre  will  increaee  as  the  square  of  the  distance, 
and  that  its  cost  will  soon  liecoroe  prohibitory.  To  keep 
tbe  weight  of  wire  cmistant  as  distance  increases,  the  area 
of  eroaascction  must  be  corre«]>ondingly  decreoeed  which 
will  make  the  resistance  increase  as  tbe  square  of  tbe  dit- 
Unoe.  Toke^theUne-loneoRlURt,tfaeoqiiationsbowsthat 
C*  most  be  eoneepot)diiij;ly  decreased,  which  requires  it  to 
vary  invereely  aa  tbe  square  of  the  distance  or  C  to  vary 
inversely  aa  the  distance.  How  can  this  be  done  and  still 
transmit  tho  aane  amount  of  [rawer  I    Tho  answer  to  this 

ritJon  is  sagnsted  by  the  fonnuta  for  the  enernr  of  an 
trie  current,  \V  (energy)  ^Cfl,  E  repreeeBttng  K.M.F., 
called  voltage  or  "  pressure,"  meamred  In  vulta 


This  equation  shows  that  the  came  energy  ooay  betr»i»_ 
mitled  by  a  small  cturent^  provided  the  **  preastire '*"' 
ci)rrus|>nndingly  increased  (an  analogy  to  water  power),  i 
from   wfant  |)reaodes  it  is  evident  that,  if   the    ElU.r, 
incic-isos  in  the  same  ratio  aa  tbe  distance,  a  given  anomn 
of  energy  can  be  transmitted  with  tbe  aaaie  Iom  and  iha 
same  total  wei(;ht  of  wire,  regsrdleu  of  the  distance. 

This  apparent  avenue  of  escape  from  the  dilTicHltiee  tl 
long  distance  tmnsmission  is  again  blocked  by  the  objectioa- 
able  features  of  the  high-voltage  or  "hixb-tanion' 
current,  chief  among  which  i*  tho  dif&culiy  of  manufactor 
ing  dynamos  and  motors  which  will  be  proof  o^nst  th* 
almost  UDControllablo  desire  of  such  cuireiit  to  punetura 
insulating  materials,  produce  "short-circuits, ""  growMl','' 
and  "  burn-outa,"  and  make  uncalled-for  pyrotechnic  di» 
plays  around  the  commutator. 

A  partial  solution  of  this  difficulty  is  expected  froa  the 
"  ibrce-phaso"  system  recently  exiieriment<^<1  opaa 
fiermany,  where  i)0«'er  was  successfully  transraiueii  (p 
TjaiilTen  to  Frnnkfoi-t.  ii  distanco  of  108  miloa.  la 
system  the  dynamo  generates  an  alternating  "ibrae 
phase  "  current  of  large  "quantity  "  and  low  "pretsitre' 
or  voltago,  which  is  converted  by  a  traasfoi-mer  into 
a  current  of  small  quantity  and  enormously  hick 
voltage  —  20,000  to  30,000  volte  If  neceeaary  ~  that 
can  be  transmitted  over  a  compamtively  eowl  vfaa 
and  reconverted  at  the  Other  end  into  a  low-vokegi 
current  which  operates  the  motors.  The  advanlui 
of  very  high  voltage  in  transmission  is  tecnrsd  whus 
avoiding  it;  disadvantagse  in  dynamos  and  motoi%  WUk 
tho  Laiilfen  Frankfort  installation  was  a  sctentiSe  a^ab- 
ment  ralhor  than  a  eomD>erci&l  enterprise,  still  the  i  ^~ 
obtained  are  regarded  as  very  encoura^ng,  atid  the  de 
ment  of  this  method  i*  expected  to  exert  a  [mwerful  i 
beneficial  influence  on  long-distance  transmission.  It : 
not  be  forgotten,  however,  that  tho  transfonners  at  both  eodi 
of  tholineaild  matoriallytothecsttof  tbe  plaDt,aiM)  that  the 
pole  line  and  labour  for  such  a  distance,  reeardleea  ot  aiss  el 
wire,become  a  soriousitem  of  6xpense,aiul  toat  oonseqnsBily 
electric  transmiasion  to  very  long  distanoes  must  still  le 
limilfd  to  caies  where  fuel  is  comparatively  expensivai 
tbe  saving  is  siifTiciont  to  pay  interest  on  tho  roqtiit 
vestment. 

Tbe  forcing  discussion  shows  bow  the  distaiwe  M 
which  |>owor  can  bo  transmitted  profitably  ia  aflbcted  by 
tho  question  of  voltage.  The  other  oonditions  mwittntiri 
aa  affecting  this  problem  require  no  detailed  dissoseie*,  as 
it  ia  evident  that  the  saving  effected  by  water  power  evtr 
steam  will  be  greater  when  water  (tower  is  ehea)k,  fuel  dear, 
and  the  work  continuous,  than  when  reverse  coodUoas 
exist,  and  that  the  greater  this  saving  the  grsatw  will  bs 
the  justiGahIo  investment  in  electric  plant  wi  tbe  distaost 
to  whieh  power  can  be  profitably  timntmitted. 

Eqiulions  and  curvet  have  been  dedtMod  showing  la  a 
general  and  approximate  manner  the  cost  and  opctatbig 
expenses  of  eloctric  tranemiaeion  plants  and  the  Uoi' 
mtbin  which  they  will  be  proAtable  (pay  SO  per  oent.1 
inrettaent)  under  various  conditions.  A  few 
may  be  of  interest  here.  I(  coal  eosts  4dol.  per  ton 
power  is  used  10  hours  per  day,  200  b.p.  can  be  ole 
transmitted  (our  or  five  miles  at  1,000  votta  E,M.P.  asil 
pay  20  prr  cent,  per  annum  on  the  investneat.  If  ossd 
steadily  24  hours  per  day,  it  can  be  transmitted  11  or  1! 
miles  nnder  tho  same  conditions.  If  3,000  volte  cstn  bt 
conveniently  used,  those  distances  will  be  nearly  donUad ; 
in  fact,  tbe  limiting  distance  will  increaee  almoat  in  pn- 
portion  to  tbe  voltage  employed.  Looking  at  tho  quesUea 
from  another  st«ud|iflint.  It  may  be  shown  that  U 
oual  costs  6dol.  per  ton  at  a  mill  where  100 
is  used  34  hours  {Mr  day,  and  water  power  can 
develoiiod  at  moderate  cost  at  a  distance  at  iv« 
miles  from  the  mill,  and  there  is  no  objeotioD  to  ttah^  an 
E.M,F.  of  2,000  volts,  the  saving  effected  by  ttsing  ekeuk 
power  will  juy  50  to  60  per  eeot  per  annum  nn  Um  cat! 
of  tho  plant.  If,  however,  this  mill  is  in  a  (ooalHy 
where  alack  coal  can  be  obtained  for  tdoL  tier  too,  and 
power  is  used  only  10  hours  per  day,  it  would  not  pay  la 
inetal  an  electric  |uant  if  vrater  power  eould  be  had 
a  quarter  of  a  mile,  as  the  saving  wotikl  not  nay  inter 
oost  of  water  iwwer,  dyiuuBO,  aod  nolor,  inthotit  any  ' 
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wbatever.  Examples  might  be  multiplied  indefinitely,  but 
tbe  instancea  mentioned  are  sufficient  to  ahow  how  impos- 
sible it  ia  to  give  a  general  aiiswer  to  the  question,  How  far 
can  power  be  profitably  transmitted  by  electricity]  and 
how  necessary  it  ia  to  carefully  weigh  all  existing  con- 
ditions. The  cases  cited  show,  however,  that,  whatever 
may  be  the  limiting  distance  to  which  power  may  even- 
tually be  transmitted  profitably  by  electricity,  there  is  at 
present  a  wide  field  for  enterprises  of  this  kind,  presenting 
an  attractive  investment  for  capital,  and  nowhere  are  the 
advantages  oi  electric  power  more  striking  than  in  the 
mining  districts. 

Aspen,  Colorado,  is  entitled  to  the  name  of  the  pioneer 
camp  for  electric  mining  machinery.  The  first  electric 
hoist  was  installed  there  in  1888,  and  consisted  of  one  of 
the  earliest  types  of  Sprague  street-car  motor  geared  to  a 
flat  friction  hoist.  It  has  been  in  use  ever  since,  and  is 
still  giving  satisfactory  service.  There  are  now  at  Aspen 
five  dectric  hoists,  three  electric  diamond  drills,  three  elec- 
trically-driren  blowers  for  ventilating,  a  20-h.p.  motor 
running  ths  sampling  works,  and  several  smaller  motors 
used  for  various  purposes,  while  many  of  the  mines  are 
lighted  by  incandescent  lamps.  The  Aspen  Mining  and 
Smelting  Company  operates  its  own  plant,  consisting 
of  two  60-h.p.  dynamos  supplying  current  for  three 
hoists,  one  diamond  drill,  one  motor  driving  a  blower, 
and  another  running  a  machine  shop,  as  well  as 
lights  for  the  tunnels  and  workings.  The  other  electric 
machinery,  together  with  more  than  a  hundred  arc  lights 
and  nearly  3,000  incandescenta  for  town  and  mines,  are 
supplied  from  the  plant  of  the  Roaring  Fork  Electric  Light 
and  Power  Company,  which  is  one  of  the  most  interesting 
on  the  continent,  and  is  a  good  example  of  the  mountain 
style  of  water  power  and  electric  plant. 

The  mining  town  of  Aspen  is  situated  on  Koaring  Fork  at 
its  junction  with  Hunter  Creek,  a  small  stream  that  tumbles 
down  the  ranneon  the  north-west  sideof  Smuggler  Mountain, 
00  which  are  situated  such  famous  mines  as  the  Smuggler, 
Johnston,  Delia  S.,  and  the  fabulously  rich  Mollie  Gilraon. 
On  Hunter  Creek,  about  2^  miles  from  its  mouth,  a  small 
dam  is  built,  the  principal  objects  of  which  are  to  give  a 
sufficient  body  of  water  to  avoid  Bto{)page  by  surface  and 
anchor  ice  and  rubbish,  and  to  provide  a  small  reserve  of 
water  to  tide  over  the  eariy  merning  hours,  when  mountain 
streams  fed  from  tbe  melting  snows  are  lowest.  From  this 
dam  extends  a  flume  24in.  by  ISin.,  a  distance  of  9,000ft. 
to  a  point  on  Smuggler  Mountain,  *l76ft.  above  the  power- 
house, whicb  is  located  near  the  bank  of  fioaring  Fork  a 
little  above  tbe  mouth  of  Hunter  Creek.  From  the  end  of 
the  flume  a  wrought-iron  pipe  4,500ft.  long  extends  stiaight 
down  tbe  mountain  and  across  tbe  gentle  slope  at  its  foot 
to  the  power-bouse,  where  it  supplies  water  through  nozzles 
to  eight  2ft.  Pelton  wheels,  rated  under  this  head  of  876ft. 
at  175  h.p.  each,  which  run  the  dynamos  for  supplying 
light  and  power.  In  the  small  view  of  the  power-house  is 
also  shown  the  waterwheel  governor,  designed  by  Mr. 
Doolittle,  manager  of  the  company,  whicb,  by  means  of 
differential  gearing,  utilises  the  difference  in  speed  between 
a  wheel  witb  steady  load  and  the  wheel  to  be  governed  to 
move  tbe  nozzle  of  the  latter  wheel  and  vary  the  amount 
of  water  delivered  against  the  buckets. 

Tbe  quiet  little  stream  flowing  from  the  power-house 
gives  no  indication  of  the  vast  power  that  it  has  just  been 
tbe  means  of  generating,  but  this  power  can  be  appreciated 
by  raising  the  covers  from  the  wheels  and  looking  at  tbe 
water  as  it  is  burled  from  tbe  nozstes  against  the  buckets, 
and  if  any  further  evidence  of  iis  terrific  force  be  required, 
it  can  be  obtained  by  attempting  to  pinch  one  of  these  little 
jets  between  the  thumb  and  forefinger.  The  spray  on  its 
surface  presents  a  velvety  feeling  to  the  touch,  but  when 
the  fingers  have  sunk  into  tbe  jet  ^in.  it  is  as  hard  and 
impenetrable  as  if  it  were  frozen,  and  it  is  said  to  be  impos- 
eible  to  cut  it  with  an  axe. 

Probably  the  most  remarkable  electric  plant  in  the 
country,  all  things  considered,  ia  the  one  at  the  Virginius 
mine,  near  Ouray,  Colorado.  The  water  power  is  located 
OB  Red  Canon  Creek  nearly  four  milee  from  the  mine, 
which  is  near  the  top  of  Mount  Sneffles,  far  above  timber- 
line  in  the  r^on  of  perpetual  snow,  and  at  an  altitude  of 
12,700ft,  above  the  sea.     The  idea  of  transmitting  this 


water  power  to  the  mine  by  means  of  electricity,  at  a  time 
when  such  an  undertaking  was  regarded  as  a  somewhat 
doubtful  experiment,  was  very  forcibly  suggested  by  the 
fact  that  coal  had  to  be  packed  to  the  mine  on  burros  and 
cost  delivered  about  20dol,  per  ton,  or  lOOdoI.  per  day 
for  the  amonnt  of  power  used  at  that  time. 

The  [lower  plant  is  similar  in  its  general  features  to  the 
one  at  Aspen,  just  described.  From  the  power-house  the 
line  extends  for  some  distance  up  the  canon  through  dense 
timber,  where  the  wires  are  subject  to  the  danger  of  falling 
trees  blown  down  by  the  terrific  wind-storms  which  pre- 
vail in  that  locality.  Leaving  tbe  cation,  the  wires  are 
carried  up  a  precipitous  bluff,  ornamented  here  and  there 
with  the  carcases  of  burros  which  have  slipped  or  been 
crowded  from  the  narrow  trail  known  as  "  the  zigzag," 
effectually  disproving  the  commonly-accepted  theory  that 
it  is  impossible  to  kill  a  burro.  From  timber  line,  at  the 
top  of  this  bluff,  the  line  is  built  across  a  rocky  plateau, 
where  the  snow  during  the  first  winter  covered  the  tops  of 
some  of  the  poles,  which  were  at  that  time  only  20ft.  high, 
but  which  have  since  been  replaced  by  longer  ones.  For  the 
last  half-mile  or  so  the  poles  are  set  along  the  base  and  on 
the  sides  of  high  cliffs,  to  avoid  as  far  as  possible  the  de- 
tractive snowslide.  The  current  is  carried  down  the  mine  by 
tbe  best  waterproof  cables,  boxed  for  mutual  protection  of 
wires  and  men,  the  electric  pressure,  800  volts,  being  a 
little  too  strong  to  suit  tbe  taste  of  the  average  miner.  The 
power,  about  250  h.p.  in  all,  is  distributed  among  two 
pumps,  one  hoist,  one  blower,  and  two  mills.  It  will  be 
seen  that  this  plant  comprises  nearly  all  kinds  of  machinery 
employed  in  mining  operations,  and  encounters  every  diffi- 
culty to  which  electric  plants  are  heir,  including  tbe  worst 
enemy  of  electric  machinery,  lightning,  in  its  most 
violent  form,  It  is  no  t  surprising  that  troubles  were 
experienced  in  tbe  early  operation  of  the  plant,  but  tbe 
gratifying  facts  that  these  bave  been  remedied  and  that 
the  plant  is  running  in  a  perfectly  reliable  and  satisfactory 
manner  are  evidence  that  electricity  in  mining  has  come 
to  stay. 

It  is  a  conservative  statement  that  there  are,  in  Colorado 
alone,  hundreds  of  mines  using  steam  power  produced  by 
very  expensive  fuel  that  are  sufficiently  near  to  good  water 
power  to  be  operated  by  electricity  at  a  saving  that  would 
pay  from  40  to  100  per  cent,  per  annum  on  the  invest- 
ment, and  it  is  not  a  wild  prophecy  to  say  that  within  the 
next  three  years  scores  of  such  plants,  developing  thousands 
of  horse-power,  will  be  installed. 

The  effect  of  such  enterprises  will  be  powerful  and 
widely  felt.  By  decreasing  tbe  cost  of  mining  and  treating 
ores,  mines  which  now  pay  will  pay  better,  while  many 
properties  which,  on  account  of  low-grade  ore  or  remote- 
ness from  railroads  and  fuel  supply,  cannot  now  be  worked 
without  a  loss  can  be  made  by  means  of  electric  power  to 
yield  satisfactory  profita.  The  effect  will  be  to  increase  the 
metal  output,  give  employment  to  more  men,  build  up  the 
mining  towns,  exert  a  beneficial  refiex  influence  on  the 
commercial  cities,  and,  in  general,  benefit  the  entire  mining 
districts. 

Next  to  the  silver  question,  the  introduction  of  electric 
power  is  at  present  the  most  important  factor  affecting  the 
development  of  the  mining  industry,  and,  unlike  free 
coinage,  electric  power  is  not  dependent  on  legislative 
action,  but  is  entirely  under  the  coutrol  of  the  mining  men 
themselves. 


Eleotrolytio  White  X«ad. — The  chairman  of  one  of 
the  largest  white-lead  companies,  on  being  questioned 
recently,  said  that  "  nothing  nad  yet  upset  the  good  old 
method "  of  obtaining  white  lead.  Numerous  experi- 
menters are,  however,  on  the  track  for  the  fortune  that 
awaits  the  lucky  inventor  of  a  better  and  cheaper  process 
is  immense.  The  process  of  M.  Stevens  recently  described 
for  obtaining  white  lead  electrolytically  is  as  follows  :  To 
water  is  added  300  cubic  centimetres  of  nitric  acid  to 
make  a  volume  of  two  litres.  Tbe  anodes  are  plates  of 
lead  3  mm.  thick.  If  the  metal  contains  silver,  the  silver 
is  deposited  on  the  cathode,  and  can  be  separated.  By 
passing  a  current  of  carbonic  acid  the  white  lead  is  pre- 
cipitated. 
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TO    CORBBBPOHDBIIB. 

jlll  Ri^U  Rewrrtd.  StertUtria  and  Manoftn  of  Ccmpamia 
art  inwiUd  to  /wnitk  nofiw  «/  MteHng$,  Ittue  of  Nfit 
Shares,  InsiMUions,  Gmtneit,  and  any  informatim 
coMuded  wUh  SUeirieai  Kn^iutritif  nJuei  may  be 
Mitrttlns  to  our  readers.  Iiwmtars  are  m/amed  that 
anf  OMMMi  of  titetr  ini<etUiotu  tubmitted  to  ta  wili 
rectin  ow  htet  eoHodfnUum. 

^U  rommunifaitotu  wlenied  for  the  Hddar  Aovld  it  addrrtsfd 
C.  >I.  W.  B[ti(is,  139140,  Saiitbary  Covri,  Flfet  Strret, 
Landm,  £.C.  Anonjimom  cammwHealnntt  mil  ml  be 
mAcW. 


TO    IDYBRTISBRS. 


Adw^rtuemtau*  tImU  U  addrtwd  to  the  /'ubluher.  IS9-H0, 
Seditbwy  Court,  Fleet  SireH,  B.C.,  arhi  ihoaid  reaeh  hint 
Mi  later  than  noon  of  flMrt^^.  8p«olal  Terms  for 
a  uriM  OOM  ia  artoMged  on  aiiAiealum 

aiTUATIONS  VACAKT"  Md  "WANT  PLACKS"  Advert)!*- 
niMU  »IM  be  Gh&rS«d  at  THREE  WORDS  tor  ONE  PBNNT 
«tUi  ■  MlMIHUH  «har|*  of  SIXPBMCE. 


TO    8UB&CRIBUS. 

'  Thk  KutcTKiCAJ,  Enuiniuk'*  em  he  had,  £y  Ord^,  from 
(My  Ifemofent  in  Tom%  or  Cevntry,  and  at  the  varwM 
Hailwaf  Stalioni;  or  tf  can,  if  yrtftned,  be  tinted 
^irect  frvm  the  Office,  en  the  foliovirty  lemt  .• — 


t  nratht 

t  BUMllbl 

It  maaUi 

OafM  KteRdMn...... 

it.    id. 

..    4*.    64.      . 

..     13a.    Oil. 

..    Oa.  lU.      . 

.      lOi.  lOd. 

(Peat  Pna   Payable  ia  Adtaow.) 
t^ujm,   fait    Ofic*   wJ   Foitai    Orden  for   Svthm^flwiit 
a»d     AdmrHtmntiaM     thoaU     i$     nudt    pofaMt    h 
C     H.   W.    Btodft,    IS9-140.    Sali^ri,    Court,    Fleet 
fVreet,  UndM,  and  be  eroued  "  Union  Bank." 


SOUND    VOLUKBB. 
y«U.    I.   <«  /J.  iiwJiiMM,  iHw  trtet,    of   '*Tiii  Ki.K<inucAL 
KtiOliiBRB  "  an  nw  ready,  and  mm  h  had  bowtd  in  Ww«  tUth, 
•td,  frttn  St.  M.     JMaenWi  mm  ham  ttrnr  muh  eapim 
t*.  M.,  or  ootwi/or  b*ndi»iqeatt  he  abtaintd,  price  ti. 


EDISON'S  PATENT  RE  INCANDESCENT  LAMPS. 

The  exact  position  with  regard  to  incaodescent 
lamp  ptttents  is  beoomJDg  more  and  more  interMting 
every  day,  both  here  and  in  America.  lo  ihit 
country,  however,  opposition  manufacturers  to  tboM 
controlling  the  Edison-Swan-Savryer  pfiteota  an  B 
thing  of  the  past,  and  woald-be  producon  are  wait- 
ing with  what  patience  they  can  command  the  UpM 
of  the  patents.  In  America  the  case  baa  been  sooie- 
wbat  different.  Itegai  figlititif^  in  regard  to  tbe 
Edsion  patentH  has  been  going  ou  for  yean,  and  it 
ia  only  within  the  past  few  days  that  the  decisioD 
in  the  appeal  case  Edison  Electric  Light  Compuy 
V.  The  United  States  Electric  Lightiug  Coroftaj. 
has  been  given  in  favour  of  Edison.  The  pat«at  ol 
Kdifion  under  dispute  is  No.  '223,898,  filed  Noren. 
bar  4,  1879,  and  granted  January  27.  1880.  TbB 
four  claims  of  the  patent  are  as  follows : 

"  1.  An  electric  lamp  for  giving  light  by  locao 
descence,  consisting  of  a  filamtjut  of  carbon  of  bi^ 
resistance,  made    as     deEcrib«d,    and    soaozed 
metallic  wires,  as  sat  forth. 

"  2.  The  combination  of  carbon  filaments  with  s 
receiver  made  entirely  of  glass,  and  conductors 
passing  through  the  gla.ss,  and  from  which  roceivec 
the  air  is  exhausted  for  the  purposes  Bet  forth.        M 

"  3.  A  carbon  Slament  or  strip  coiled  and  conaeoMi 
to  electric  conductors  so  that  only  a  portion  of  Um 
surface  of  such  carbon  conductors  shall  be  expoai 
for  radiating  light,  as  set  forth.  fl 

"  4.  The  method  herein  described  of  securing  ifl 
platina  contact  wires  to  the  carbon  fUaments  l^ 
carbonising  of  the  whole  in  a  closed  cbambw.  uK 
stantially  as  set  forth." 

In  our  article  on  September  30,  when  din  mown 
the  lapse  of  tbe  Cbeeabroogh  patent,  No.  4311. 
November  26, 1878,  we  spoke  of  Edison.  Swftti,  and 
Sawyer  ae  a  triumvirate  to  which  was  due  tbe  coca- 
morcial  incandescent  lamp  of  to-day.  Nine-teuifai 
of  tbe  htigation  on  patent  questions  is  c«us«d  by  Ibi 
frailty  of  huniaiiily.  the  inherent  longinji  wliidi 
every  human  being  seems  to  possess  of  putting  bs 
hands  into  bis  Deighbonr's  pockets.  A  new  depar- 
ture was  given  to  incaudvscent  lamp  making  witb 
tbe  introduction  of  filaments  and  flashing.  Imtn^ 
diatoly  satisfactory  r««ult8  were  known,  hundreds  o( 
"so-called  inventors"  set  to  work  to  aee  if  tbey 
could  devise  an  "  improvement "  wbich  they  oonU 
patent,  and  so  get  round  the  patent  of  tbe  origtnal 
inventor.  Not  one  of  tbese  hundreds  had  kaoir> 
ledge  or  sense  enough  to  start  an  inveatigatioa 
de  ttovo.  They  were  simply  alieep  foUowiof 
the  bell-wether.  They  commenced  to  make  and 
sell  lamps,  and  the  pioneers  had  to  Hgbt  far 
their  rights.  In  England  case  after  case  was  Iboghl 
and  won.  In  America  case  after  case  bad  to  bs 
fought,  the  final  result  being  delayed  till  now.  Tb«» 
are  two  people  tlie  world  sbonld  delight  to  boooar, 
but  in  most  cases  (he  attempt  ia  to  rob — give  bD 
honour  lo  the  initiator  or  initiators  of  a  new  depu^ 
tore  that  confers  bene&t  to  poor  humanity,  and  give 
as  great  honour  to  the  man  or  men  wbo  make  that 
departure  commercially  practicable.  Wo  do  ml 
include  in  this  latter  cat^ory  cotupany-moogKB. 
wbo  are  the  sharks  in  tbe  sea  of  oivilisattoo.  It 
may  be  that  Edison  and  Hwan  have  reaped  Rnal 
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pecuniary  advantagea,  bnt  surely  the  worlct  and 
the  electrical  industry  have  notbiog  to  declaim 
against  tbis,  seeing  tbat  the  one  has  obtained 
"  sal>di%'iBioD."  and  the  other  has  participated  in 
tbe  gains  of  an  industry  which  is  destined  to  be 
vithout  egaal  in  tbe  world's  hietor^'.  Without 
incandescent  ligbtinf;  central  stations  would  never 
have  come  into  general  existence,  Tbe  view^ 
relating  to  power  trauemission  and  tbe  utilisation 
of  e3ectric  energy  in  every  household  would  for 
years,  if  not  for  centuries,  have  rcinainocl  in 
abeyance.  Tbas  we  think  that  the  law  both  in 
America  and  in  England  has.  whatever  its  tedious- 
□ess  and  intricacies,  come  to  a  right  decision  in  tbe 
•nd.  If  the  monopolists  were  wiser  in  their 
f>«Der&tian,  they  might,  however,  have  le^slated 
more  for  tbe  future  than  for  the  present. 


L 


A  NEW  SYSTEM  OF  MAINS. 

We  understand  that  Messrs.  J.  E.  H.  Gordon  and 
Co.  will  probably  next  week  make  pabiic,  through  the 
misdium  of  the  technical  press,  their  new  system  of 
mains,  devised  by  Mr.Tomlinson,  wbicbitis  thought 
may  go  a  good  way  towards  reducing  the  cost  of 
copper  in  conductors.  From  the  moment  that 
incandescent  lighting  became  practical,  it  wtvs  seen 
that  the  coHt  of  copper  in  mains  would  form  a  largu 
item  in  the  initial  expense  of  central  station  work. 
Originally  we  bad  a  lead  and  n  return.  Tb«u  Prof, 
John  Hopkiiison  on  this  side  of  the  Atlantic,  and 
Mr.  Edison  on  the  other  side  of  the  Atlantic,  devised 
the  three-wire  system — or  tbe  «-wire  system— 
whereby  a  large  amount  of  copper  might  be 
saved.  This  system  might  well  be  called  n  dif- 
ferential system,  and  it  is  in  common  use  through- 
out the  whole  world.  We  do  not  know  how  tbe 
new  sy8t«m  is  to  be  named— probably,  however, 
by  tbe  best  known  name  of  tbe  company  under 
wboae  auspices  it  is  hrougbt  out.  Hy  its  meaiiK  it, 
is  hoped  that  the  third  wire  in  the  tb ree- wire  sy stem 
may  be  saved,  reducing  the  mains  to  two,  a«  in  the 
oldest  form ;  but  with  the  ureal  advantage  of 
saving  a  large  amount  of  copper  over  the  original 
system. 

Of  course,  there  is  some  Uttte  difficulty  in  de- 
ciding the  value  of  a  new  departure  till  full  details 
Mre  known,  and  these  depend  upon  Patent  Office 
formaUtiee.  We  are  told  that  the  system  has  been 
tried  succeeafuUy,  and  that  the  important  feature  is 
ID  the  use  of  a  one-to-one  transformer,  which,  bo  to 
Bpeak,  acts  as  a  balance.  Those  who  have  carefully 
examined  the  cost  of  this,  as  compared  with  other 
systems,  are  confident  that  it  will  effect  a  very  great 
aaviog,  and  must  be  cxtvugivdy  adopted.  It  is 
quite  evident  to  all  who  know  anything  about 
central  station  work  that  every  pound  saved 
initially  will  greatly  assist  extenBiouB.  This  saving, 
however,  must  not  be  at  the  expense  of  efficient 
EoaintcuaDce,  for,  as  wc  have  so  often  contended,  n.n 
extra  initial  expense  is  as  nothing  compared  with 
the  constant  drain  of  inefhcieney.  There  seems, 
however,  no  doubt  as  to  the  gain  both  initiutly  imd 
without  detriment  bereftfter  in  everything  that  tends 
towards  perfection  in  mains. 


OORRESPONDENOE. 


nn  LEEDS  AKC  SYSTEM  KOR  MILLS. 

Sir, — DoubtlMa  many  of  your  readers  will,  like  mywif, 
have  esfferly  perused  the  article  and  illimrations  In  your 
iaone  of  ifae  11th  inat.  to  we  if  it  was  anything  in  thoir 
way,  or  of  any  adrantoge,  commercially  or  O'lucniionally, 
to  t^omMlvM. 

Wo  are  generally  under  deep  obligntion  to  gentlemen 
who  place  the  result  ol  their  ezperiment«  before  their 
oof^rirei  throiigb  a  Mchnical  journal,  yet  irfaeii  one  seen 
what  strikes  him  aa  a  posaible  abnaa  <4  the  a|iparittu«  or 
ayilem  describiKl,  be  mai-  perliapa  bo  excuveid  (or  rimhing 
to  |>en  and  ink,  leavina  it  to  your  dUcrelioD  to  [iiit  it  into 
print  or  the  oditoriaT  unute-papor  baakot.  Tbis  is  my 
excuso  lor  thin  ititniiion  on  your  spaoo. 

Wliat  strikes  mo  as  the  abuse  referred  to  is  tbe  propoaod 
■niroduction  of  the  ayatem  described  into milla and  faciorlea. 
Is  ii  suitable  for  the  majority  of  auch  1  From  my  know- 
ledge of  Yorkshire  and  Lancashire  textile  mills  and  machine 
shops,  I  should  aay  deci<)edly,  no.  Sitppose  wo  wmit  20 
arc  and  about  a  dosen  16-c.p.  incAnduxcuiil  litrnpn  (nut  an 
outrageous  demand),  we  mtut  have  at  IcMt  1,000  volu 
wWiin  the  mUU.  In  the  mills  I  refer  to,  my  exporionco 
leads  me  to  bsliave  that,  owing  to  causes  conaectod  with 
the  work  carried  on  and  often  poor  state  of  repair  of  tbe 
building  itself,  faults  in  insulation  at  the  fittings,  putting 
on  an  "earth"  or  "f;round"  are  more  likely  tb.)n  not  to 
oouur,  probably  within  13  months  of  ersetion  of  the  insial. 
ktion.  It  would  then  be  (]Hite  (Huaible  to  get  aii  available 
R.M.K.  of  1,000  volte  to  giro  a  shook  to  any  unfortmmti) 
mill  hand  who  might,  perhaps,  in  the  discharge  of  hit  ditUc^t 
touch  anotbor  bare  or  insufficiently  insulated  part  of  the 
circuit.  Such  faults,  of  course, should  not  occur,  but  when 
we  take  into  account  the  possibility  of  sm^ll  slips  in 
In&tAlting,  the  carelessness  of  workmen,  and,  worst  of  all, 
the  all  but  irresistible  pressure  oft«n  brought  to  bear  on  a 
small  contractor  to  lake  work  at  far  too  low  a  price,  who 
can  say  we  are  safe  t  If  faults  occur  with  100  volts,  what 
may  wo  not  expect  with  ten  or  twenty  times  that  voltage  } 
lo  central  station  plants  wo  can  liave  frequent  if  not  con- 
stant testing.  In  prirato  installations,  who  would  pay  for 
it  1  Altogether  it  seems  to  mo  wc  should,  in  bringing  high 
tension  into  biiildinp  where  exporicncod  Dloctrioinns  are 
not  always  in  atiendnnce.  be  aourting  a  repetition  of  the 
Bceideota  we  heard  of  not  so  very  long  ago  (principiUy  from 
the  other  aide  of  the  herring  poud)  which  we  all  eo  much 
deplore.  Is  it  wisdom  to  run  this  risk  to  save  s  hundred, 
weight  or  so  of  copper  I  which,  by  tbe  way,  need  not  be 
nearly  so  extensivoly  inaiilated  with  •*  low-temiioii  system 
•s  a  high  ;  and  your  statement  in  this  h&nl  Hj>pears  to  mo 
mu«h  ezaggeratcl,  mve  for  excAjitional  cases,  so  far  as 
applying  to  mills  and  factories. — Yours,  ate., 

A.  W.  BiCNNRTT. 


CARLO  W. 

Sir, — I  fear  youv  references  to  Carlow,  as  quoted  from 
the  catalogue  of  Messrs,  J.  E.  H.  Gordon  and  Co.,  have 
been  dictated  more  by  zeal  than  exactness. 

You  aay  the  Tutal  revenue  of  the  gas  com|)any  amounted 
to  almui  ,£1,700,  of  which  the  electriotl  worka  have  aecured 
£400  ilnring  the  fiisl  four  months.  HiiTini;  tbe  balance- 
shoot  of  the  gas  company  for  the  year  ended  March  '},  1S92, 
before  mc,  I  find — 

Uas  rental  amounts  to Xl,660 

Meter    „  „ &6 

Itesiduals  316 

Sundricd    70 

£2,004 

which  would  not  bear  out  your  remarka. — ^Yours,  etc, 
Cork,  Oct.  IG,  1892.  JrsTmA. 

[It  should  have  been  "total  revenue  from  rtKUds." — 
Ed.  p..  £.] 


^^  One  a(  Uw  (runlr^nk  linn*  in  cbdr  uwn  wLwciul  iie|iart- 
^^lunt^aloctrical  HUuikb— i«  thtit  of  Muun.  0.  Verity  und 
r       Hoiu.     Tbu  Arm,  otUblitliiHl  xauiy  yimn  ii|;o,  iru  ai  oiw 


l„ 


time  aiilil  inUi  Verily  Kod  SoiM  and  Voriiy  BraK.  bat 
coiO|M<it4oQ  under  the  Mmo  nane  not  mtLiiig  «hlMr  |MRf 
tbo  auccow  of  tbe  aButl);«niatii>n  which  wu  aviild  vol  k« 
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loDft  linoA  proved  tha  vudimi  at  thkt  tteix  BuiineM  b^s 
turown  with  the  ext«n«ion  of  nlcctri»l  onginocring,  and  tho 
firm,  beai<li!«  their  original  office*.  Bhowrooms,  «nil  factory 
kt  31  anil  32,  King-sircot,  Oovant  Oftrden,  have  now  tho 
Wut-«i>d  Rbowrooms  at  137,  K«i!ent street,  a  wbole&alfi 
■hovToom  at  Heddon-atreet,  Reitent^lreet,  and  Ufk*) 
manufacturing  work*  recenllf  etubllafaed,  and  now  iti  full 
Bwii)|;,  in  BirmiiiKbatn,  kuown  ■■  the  PIddm)  Work*,  Anton. 

MeuTB-  V«rti}-  bave  recently  |>laccd  upon  the  market,  nt 
tbe  jvice  of  78.  6<1.,  wbat  they  t«nn  a  "  Compondiutn," 
Ifkdy  to  Im  of  uKc  to  ill  elcciHcAl  coDtraotors.  This  muit 
not  be  miiukcn  for  a  now  litiirij;;,  a  eonplex  Bwitch,  or 
couplftd  set  of  dynamos  or  eii};iike — or,  in  fact,  the  trade 
name  for  any  new  article.  It  U  Itieir  distinctive  nume  for 
a  calalogne,  and  tbe  full  title  i*  "  Verity't  Compendium  of 
Electrical  Apf^tancei."  HuviiiK  become  known  mor« 
[larticularly  at  tie  dwipien  ftna  monufaeturere  of  higb- 
c1m«  oniaraentnl  fittinfr*,  bracket*,  electroliers,  and  bo 
tortA — M,  ind*od,  their  t«)eErapjiic  address,  <-  E'ectroler," 
would  s»rv«  to  show— it  micht  be  ibouvbt  that  this 
eat«lof;ae  conuin«iI  »  full  and  oomplet«  ilhitlrat^  list 
of  th(*e  handsome  articles  for  tlie  fitting  of  monsiom.  Bui 
no;  ibis  is  to  come.  A  sumpuioiis  and  delightful  cuU- 
logne  of  Verity's  xn  fitiings  is  promised,  and  is,  wo  believe, 
in  the  press.  But  at  present  we  fajive  to  desi  with  the 
mechanical  und  iitefitl  electrical  appliances — from  boilore 
and  engines  to  sockets  and  bell  ktiobs ;  tuy,  even  medicil 
electrical  appliances  find  a  full  place  ibereiti.  Besides 
beine  large  manuiaclnrera,  Measrt.  Verity  are  fuctorx — 
merchants  and  shippers— of  every  conceivable  kind  of 
electrical  plant  and  filling,  aiid  apparently  wish  so  to  be 
known.  For  the  "  Compendium  ^  i>  not  onlv  a  list  of 
their  own  manufactures — though  in  this  articlo  we  shall 
give  most  attention  to  this  part — but  it  contains  a  full  and 
classified  illustrated  description  of  the  better  known  forms 
of  electrical  pisnl  of  all  kinds,  and,  by  their  lar^e  connec- 
tion, tbe  fim  have  special  facilities  for  this  class  of  business 
at  manufacturer's  prices.  Per  thoM  who  wish  to  [losaesa 
Diis  extended  outlook  we  will  describe  the  contenu  and 
then  paaa  to  lliu  illusuutton  of  some  of  the  nuocr  titlings. 

Pat«nt  wat«r-tubn  boilers  of  the  ly{>e  of  which  over 
800,000  h. p.  are  now  in  nee,  occupy  the  6rst  p-i^e  i  full 
information  ia  ap|>onded  as  to  their  construction,  economy, 
and  ease  of  transport,  a  special  type  being  supplied  fur 
colonist  use,  who^6  facility  of  transport  i»  desirable  and 
tbe  cost  of  frei|;;bt  ia  high.  The  ordinary  Corniih  and 
Lancashire  boilera  of  govd  make  are  shown.  Kn^inoa 
of  a  hifEfa-cluB  make — compumiKl  borixontal  sumi- 
portable,  vertical  with  boiler,  and  others — are  shown, 
as  well  as  high  speed  of  Wiltans's  and  ArmingloD-Sims's 
Kake.  Wotthinxlon  pum|is  for  feed-water  comes  nest, 
and  "  Hotuebold's  "  patent  water-lifter  or  steam  jet  pump 
for  raising  water  with  either  low  or  hiftb  pressure  steam. 
Uil  engines  and  the  "stejim  turbine"  dynamo  occupy  a 
page  apiece,  and  then  we  come  to  "  Victor  "  turbine*  in 
many  lorms,  specially  suitable  for  dynamo  driving.  Snow's 
waterwheel  governor  is  used  with  these.  Dynamo* 
natufklly  occupy  a  lurce  space,  and  the  following  tyi>es 
are  shown  and  recommended  :  Victoria,  Manehestor, 
El  well- Parker,  Castle,  I'h'enix,  Qooldcn,  Oldham,  and 
Tyno  machines.  Combined  self-contained  portable  planta 
receive  attention,  and  a  very  full  set  ol  tbe  various 
applicattons  of  electric  motors  is  shown ;  we  have  elec- 
Iric  draining  |iumps  for  mine*,  rouiy  coal  or  rock  drills, 
geardriven  continuous.  roi>e  hauling  engines,  mining 
moton,  electric  ventilator*,  electric  triplex  pumjis, 
electric  launches,  with  n  special  department  for  electric 
tnciion,  showing  the  Bournorook  system  of  tram*.  Accu- 
mulators of  tbe  well-known  type  are  fully  illustrated,  with 
fittings,  diargiog  swilcbee,  cut-out«,  and  so  foith;  and  poM- 
abla  ratterie*  and  band-lampe,  which  are  now  bei;iniiing  to 
ba  rary  widely  used,  are  illustrated  in  tbe  most  useful 
(ora*.  After  arc  lamps,  incandcBcent  lamps,  instrument*, 
■od  switchboanls,  wo  come  to  some  interaatiog  types  of 
special  fittings,  nany  of  them  quite  new,  some  of  which 
we  illustrate  berewitD. 

Nothing  better  or  simpler  for  large  low. tension  current* 
can  be  iism  than  the  well-known  "knife"  switch,  which 
Messrs  Verity  make  in  lai^ga  iliea,  ranging  from  ISO  to 
1,000  ampere*,    llwy  are  itrong,  aiid  have  do  pail*  to  get 


out  of  order.  They  bare  hrgs  Borfacaa,  cleared  at  evarf 
contact,  and  the  iMirrent  pa****  throngh  no  joint*.  Asf 
nro  to  lie  recommended  for  main  Bwit«hbo*n)*  >n  statfoa 
work,  and  are  made  for  double-polfl  break,  and  alw  for 
changing  over  from  an  orilinary  to  a  ilirDe-wire  ctrcuiL  A 
main  switch  much  in  use  for  smaller  circuit*  aud  private 
installations  is  Verity's  patent  main  switch,  with  autnastic 
qutck'break  action.  They  are  fitted  in  cast-iron  In**, 
with  slate  or  china  centre,  double-pole  break,  with  eUn* 
cover.  They  are  msde  usually  in  siMa  from  30  to  N 
ampere*. 

Considerable  attention  has  been  given  to  riehly-dMontii 
switches  for  branch  and  lamp  circuit*  in  botiaae.  flM- 
class  designers  have  been  set  to  work  to  produce  twitch 
cover*  of  an  artistic  kind  in  Italian.  Renai*«ance,  Bka- 
hethan,  or  other  decoraitve  style  to  suit  tbe  aurroundla^ 
These  switchei  are  ma'le  in  three  different  aetioBi  mi» 
liiver,  tumbler,  and  onlinary  twibtlO' handle  afaapa  TWy 
are  mitdo  in  t^ilvcnvl,  K\\t,  block,  or  cream  china,  and  haw^ 
fitted  with  ivory  handle*,  make  very  suitable  Bwiiebea  ftf 
hiKb-class  mansion  installations.  They  are  mada  to  einy 
three,  five,  or  ten  amperes. 

An  intemting  novelty  for  fitting  in  dark  comer*  or  ia 
bedroom*  is  the  luminous  switch  (Towie  and  Laa||ika'i 
patent).  These  *wit«hes  are  (Nravided  with  mi  apptiaatioa 
of  luminous  psint,  so  that  thar  heooma  viiibte  in  tba  dvfe. 
Thoy  arc  pATticularly  appUeaUe  for  switcbos  in  hotel*  ^aad 
the  spare  rooms  in  private  hoos**),  whero  tba  roona  ait 
frequently  used  by  strangers,  wbo  may  otherwiae  be  ohlfaaj 
to  fumble  about  for  a  long  time,  and,  perhapa,  faarit  inir 
shins  over  the  fxrniture  from  nob  knowing  tbe  axaetdl» 
tion  of  tbe  lamp  switch.  An  ordinary  atriMh 
mounted  on  a  luminous  ba»e,  which  is  But>plied  ai 
if  desired. 

We  now  come  to  the  quaation  of  aafety  foaaa.  Bm 
Mesan.  Verity  excel,  for  they  offer  some  type*  of 
of  an  exceedingly  useful  and  wall-organiaed  deacriptloa. 
The  desiderata  in  a  cutout  are  that  it  ebould  b*  flrnwl, 
easily  fixert,  the  fuse  should  be  easily  re|>laced,  and  laat  ii 
should  be  im|>os*ible  for  a  fuse  of  a  larger  coadMii| 
power  than  that  de«irod  to  be  inaerted  in  the  fiiiiilaii  b 
Meain.  Varily's  double  safety  fuses  we  have  ibeet  nifM* 
ments  carried  out  in  a  simple  manner,  which  can  aaidf  te 
seen  in  the  illustration.  The  hufr'box- — either  ata^  ■ 
double-pole,  as  desired — is  made  with  motal  oaoUet  dai^ 
into  which  a  fuse-plug  can  be  inserted  by  the  praasan  d 
tbe  finder  am)  tbumK  The  fuaes  are  marhad  wiit 
conspicuous  figures  to  indicate  the  eurrent  th»y  omtv, 
thus:  1-3,  it,  4-6,  and  so  on.  These  ftia»«lip*  arasssk 
made  to  a  eertain  length  and  thicknasa,  thoae  carrying  ihi 
higher  current*  being  the  largest.  The  slot*  ia  tba  te* 
boxes  are  made  Ut  til  one  sixe  only,  and  it  ia  ahanlw^ 
impossible  to  insert  a  lar]ge  fuse  into  a  block  intended  (irs 
small  circuiL  It  is  thus  impossible,  either  by  davga  * 
inadvertence,  to  use  the  wrong  sixe  of  ftaae^  «Kaapt  kj 
actually  unscrewing  the  box  aitd  fixing  another.  Tba  tvm 
are  placed  in  position  easily  alter  the  houee  ia  wrjrad  vilb 
out  lightening  or  lonaaning  any  connections.  Tbey  daiw* 
to  he  ve^y  widely  used  and  apecified. 

Theatre  fittings  hare  received  conntdcrahl*  atteitliM  w 
the  part  of  this  firm,  wbo  have  fitted  up  seven!  of  ib 
Urge  London  theatres.  They  make  a  number  of  apMsl 
fittings,  oonsiating  of  lat)^  shoea  and  plnga  l*t  in  floab,  <r 
(or  haiut  insertion.  A  shoe  and  phij.',  willi  handle,  b  larfslt 
used  for  stage  work  where  temporary  cunnoctiona  far  s 
large  number  of  lighu  is  necessary,  tbe  stock  assa  baiag  (at 
60  amperes. 

One  of  the  first  niceiaaries  in  instalfauion  mrk  » 
iusulatod  wire,  and  tbea*  are  dealt  with  in  a 
manner.  The  dtreotioaa  given  in  the  "CompandiMB' 
for  jointing  may  be  worth  quoting  for  tboae  wbo  mb  ts 
do  their  own  jointing  :  "  First  strip  tbe  inentatson  badk  fci 
a  few  incbe*  to  allow  safficient  space  for  aoldarieg  vttbaat 
injury  to  the  indianibber.  Then  solder.  Id  atnuidadsnns 
it  IS  advisable  to  wrap  the  strand*  with  a  tpinU  of  Itasd 
cop|>or  wire.  At  any  rate  *voi<l  all  sharp  potAU,  and  ds 
not  allow  ends  of  wires  to  stick  out,  or  they  may  {MB* 
the  pure  indisrubbor.  After  sotdanng  (without  aeU)  <>> 
back  tho  insulation  of  cable  or  wire  to  a  tajmr  form.  1LA 
a  very  little  rubber  aolotion  on  tb«  wire  itseU  aad  the 
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Upend  «nda  of  the  orii;iiMl  rabbar  inwUtlon  ;  then  wrup 
wilb  pure  nibl>er  strip  from  one  end  to  the  other  and  back, 
■o  u  to  Kivc  at  leul  throe  lajers  of  pure  rubbor. 
Be  careful  not  to  use  too  mach  solution  (more 
thui  abovo  moutioned  is  liable  to  work  injury), 
ftnd  in  tapping  the  pure  rubber  a  continuoua  and 
beavy  strain  abouM  be  kept  up,  caiuinj;  a  small  film  of 
aoltition  to  oon  throii|cli  between  tbo  UppinK*.  Tbi*  is 
<]uite  suffioient  to  render  the  throe  layers  of  strip  adhesive, 
and,  ultimately,  bomogenoous.  llie  strip  should  be 
thoroufibly  over-]ap[MKl  on  itaelf.  After  thorough  lappiiij; 
with  pure  nibbor,  two  or  more  lappiaf;s  of  double-proofed 
tape  should  be  wound  on  in  a  similar  maimer  as  lightly  us 
possible.  The  last  end  should  be  fuWried  by  a  slight  appli- 
cation of  K^utton.  The  (ollowinn  are  the  four  important 
rule*  in  jointiug :  (1)  Avoid  acid  in  soldering ;  use  rosin. 
(2)  Do  not  UM  too  much  solution.  (3)  Lap  the  rubber 
•trip  w  tightly  as  pomible.  (4)  CleinlioeM  ia  of  the  uimo^i 
inportancfl.  Where  possible  the  work  ahooik)  be  divided 
M  that  one  operator  does  the  cutting  away,  another  the 
•oldering,  a  third  the  pure  rubber  Upijiiim,  and  so  forth. 
It  ia  certain  that  a  ioud  with  hi«  IuukIb  smearod  with 
solution  cannot  make  a  clean  joint." 

Perhaps  one  of  the  minor  points  in  electrical  practice  that 
baa  roceivod  the  largest  share  of  the  attention  of  inventors 
ia  that  of  the  construction  of  ceiling  roees.  The  rush  is 
DOW,  sod  rightly,  for  what  baa  become  known  as  "high 
insolation  *  tyftes  of  cbina  fittings.  Messrs.  Verity  bavo  a 
oeiltiigreMaf  their  own  type  which  has  many  points  to 
neommeiM)  it.  Thay  are  made  of  jiorcelain,  the  ba^e 
baving  ■  double  plate,  ona  being  us)x]  for  &x\of^  to  the 
ceiling  and  the  otner  for  olectrioil  eontacu.  They  ibus 
•void  poesibility  of  leakage  to  earth  from  the  terminals, 
«  none  of  the  tonninaia  loei  through  tbe  We. 
The  china  or  brua  cover  is  pUc«d  over  and  fixed 
'  down  fay  a  nut  acnwing  on  the  top  of  the  ohina  plilar.  A 
number  of  bnp  fltttngs  and  their  jKirla  are  shown,  so  that 
eontraetors  may  make  a|>  their  own  {wndsnU  if  desired. 
A  very  nseful  fitting  is  the  patent  swing  joint  for  elec- 
trolien  and  combination  gSA  and  electric  pendants.  It  i» 
easy  to  fix — the  wires  are  bidden  and  tbe  pendaut  alvrajt 
bangs  venical  A  fitting  that  is  very  widely  used  i*  the 
ailvered  reflector  to  clip  round  a  16o.|v  lump.  Another 
Btting,  very  useful  in  hotel  and  club  lavatoric,  i*  an  ituto- 
matiodoor  catch  which  light*  the  lamp  when  the  door  is 
eloaad. 

A  large  number  of  very  tasteful  globes,  glass  and  silk 
ahadea  are  ahown.  Those  being  well  known,  need  no 
illustration.  But  a  fitting  more  novel,  and,  we  should 
think,  very  useful,  is  ibe  plat«-glaM  convex  refiectors, 
Hmmis's  patent.  An  ordinary  lily  or  floral  shade  is  care- 
fully moulded  to  give  a  certain  required  u^le  of  rcHcction, 
and  the  inner  surface  is  silvered.  The  consequence  is  that 
Iftmps  with  which  these  reflectors  are  used  give  soma  30 
per  cent,  more  downward  light.  They  are  very  suitable 
for  otiice  and  Ubrnry  use. 

Amongst  the  nnmeroos  smaller  appliance*  described  and 
illustrated,  there  are  comprised  nearly  everything  that  a 
botteebolder  or  contractor  ean  require  electrically.  Smsll 
a4te  of  dynamos  and  kugis,  for  five  to  20  km[>s,  are  Urjiely 
used  abroad  for  t«a  sorting,  and  In  works  and  offices. 
I.iuesBun's  tools  are  largely  illustrated,  vriro-dr.iu'ers,  sol- 
deiingfomace*,  tools  for  cutting  IuaiI  coveriiie  of  cables, 
and  ao  forth.  The  patent  inauUtiiig  material  known  as 
oelluvert  vras  first  introduced  in  this  country  by  Messrs. 
Verity,  and  is  highly  recommended  by  them.  Telegraph 
inetruments  are  now  made  in  laige  quaniitiea,  many  of  tbe 
large  railway  oorapaniea  being  their  ciutomen.  Bells  of  iil 
kinds  and  telephone  aeia  receive  necessary  description,  and 
tbe  "CompeiMiium"  enda  by  a  very  wide  aaaortmunt  of  elec- 
trical medical  apparatus  of  special  manufacture,  English  and 
foreign,  for  whKh  the  firm  are  now  agents.  An  exhaustive 
index  corapletas  this  very  careful  ly-coropiled  cttalogue, 
and  amply  illustiatas  the  very  wide  field  over  which  elec- 
tricity now  ramifies. 


Theory  of  Aoo  omnia  tors,  ^U.  Bidard,  profesaor  of 
chemiiktry  at  Hotipri,  has  hioii^fil  forward  a  new  theory  of 
ut'cuiniilatora,  publication  of  which  ia  promised  shortly. 


DEVELOPMENTS  OF  ELECTRICAL  DiSTRIBDTION.* 

BY    PRor.    GKOROK    FORBCA. 

LBCTURE  III. 
(Cmdndtd  /nm  poft  iSS.) 

The  linee  of  force,  in  cutting  through  tbe  wire  uf  the 
armature.  Induce  electric  ciirrenta  tn  the  wire,  of  course  ; 
and  since  the  hnnalure  opposes  the  creation  of  these 
induced  ciirront«  in  the  wire,  a  natural  mechanical 
opposition  is  oSTorod  to  these  wiree  being  cut  by  these  mag- 
netic lines  of  force;  and  tbe  consequence  Is,  the  annatura 
is  carried  bodily  round,  and  tries  to  turn  round  at  the  tame 
rate  at  which  the  magnetic  lield  it  truwlling  round,  in 
which  case  the  con<Iuctors  would  not  be  cut  at  all  by  the 
liner  uf  force.  That  is  the  general  principle  of  tbe  machine, 
which  wna  independently  invented  by  Ferraris,  of  Turin, 
and  Mr.  Tesla.  The  resulta  of  the  oflloial  experiments 
which  were  made  at  Frankfort  have  not  yet  bean  pub- 
tiebed,  and  consequently  we  are  barrlly  in  a  position  to 
apeak  of  the  value  of  tbem  ;  but  I  may  say  that  we  have 
not  the  slightest  doubt  that  this  system  of  multiphase 
trunsmisMioii  is  an  extremely  eflec live  mode  of  transmitting 
|wwer,  and  that  it  opena  a  new  Beld,  and  is  equally  suit- 
able for  distribution  aud  for  transmission,  and  in  that  way 
has  an  enormous  advantage  over  ihe  simple  alternating- 
current  sytem  with  synchronising  motors.  It  has  all  the 
advantage*  of  simple  alternating  cnrrenu,  in  that  we  can 
use  low-tension  dynamos,  which  arc  perfectly  safe  things  to 
deal  with,  and  which  can  be  made  of  thoroughly  mechanif^al 
construction  ;  we  can  increase  the  pressure  by  means  o(  a 
transformer,  and  carry  tbe  power  to  a  disUnt  sution ; 
lower  tbe  pressure  there  to  such  a  pressuroaa  i*  oouvonient 
for  diatributing  through  a  town,  and  then  l4iko  it  off  at 
the  bouses  where  the  motive  power  is  rcquircil,  and  drive 
our  inotiini.  Thai  is  to  say,  it  bus  all  the  elasticity  of 
the  ordinary  kltcrnitingcurrcnt  system  ;  and  its  motor  hat 
the  enormous  wdvant^ige  over  the  synchronising  motor  in 
that  it  is  a  machine  which  is  suitable  for  placing  in  work- 
shop*—one  which  you  can  start  and  slop  as  often  aa  you 
please. 

One  of  the  greatest  use*  of  wleclrical  motors  in  work- 
aho|is  with  which  I  am  acquainted  is  their  use  for  cranes, 
especially  travelling  cranes.  There  are  many  other 
coses  where  it  is  highly  useful  for  replacing  shafting  and 
for  the  working  of  machinery.  In  all  these  cases  we 
need  to  be  continually  starling  and  stopping  the  motor. 
We  cannot  leave  the  motor  continually  ninning ;  and  it  ia 
eMential  for  these  purposes  to  have  some  motor  like  this 
rota  ting- phase  motor,  in  which  wo  can  start  frequently 
and  effectively.  We  have  had  no  teat«  published  of  the 
Frankfort  trials  as  to  the  power  of  starting,  but  1  mav 
perhaps  intercut  you  by  giving  you,  in  concluding  this 
lecture,  a  few  results  of  ex))erimenta  which  I  miule  thit 
aftei'iioon  with  such  a  lotating  phase  motor,  as  I  do  uot 
think  that  any  results  have  been  published  at  all.  I 
will  only  just  give  you  one  or  two  resulu.  I  will  give 
you  one  just  to  show  you  what  work  the  machine  was 
doing.  It  was  not  doing  a  very  great  deal,  but  I  will 
give  you  an  example  of  what  it  was  doing.  The  alter- 
nating generator  was  driven  by  meant  of  a  continuous- 
current  motor,  the  current  being  supplied  to  it  from  tbe 
mains  of  the  Weetminater  Supply  Company,  Thai  alter- 
nating generator  supplied  alternating  cuirenia  to  one  of 
these  rotJiting-pbate  motors.  Tb;tt  motor  in  turn  w.is 
caused  to  drive  a  uoutinuuus-current  dynamo  machine, 
and  it  supplied  a  number  of  lampa.  We  wore  able  to 
measure  the  volts  and  amperes  which  came  in  (rom  the 
Wesiminsier  Company,  and  the  volts  and  amperes  which 
went  to  the  lumpa ;  and  wo  could  get  aa  idea  of  the  amount 
f  f  work  which  wai  being  done  by  thia  motor. 

With  the  fint  continuous-current  motor  we  had  102 
voile  in  one  experiment  and  39  amperes.  And  on  the 
lamp  circuit  where  the  work  was  being  ilono  we  had  89 
volts  and  9j  amperes.  That  shows  that  wo  were  getting 
lomething  over  a  boite-power  from  the  motor.  That  ia 
tbe  only  reason  that  1  put  down  these  figures.  You 
must  not  take  these  figures  aa  representing  t^e  efliciency 
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of  the  alurnating  motor  in  the  least  degT«e.  They  give  db 
no  infoniMtion  on  this,  Waiifte,  in  the  Tint  place,  it  vms 
an  inefficient  motor  which  we  were  tiainj;  l^  drive  the 
alternator,  and  it  was  an  extremely  iitofficient  dynamo 
which  we  wore  using  to  generate  the  current  fnr  the  larapt, 
■o  tliat  we  bad  really  no  lest  of  efficiency  whatever.  Bui  it 
g{vea  you  an  iiiea  of  the  horsepower  which  wo  were 
ming,  The  motot  wa*  a  motor  which  was  ijiving  lis  off 
about  1  b.|i.  in  the  Uin{M,  but  it  waa  worlung  up  to  a 
higher  figure.  Xow  an  intereilJnf;  experiment  was  to 
find  what  power  there  was  nt  >tarting,  and  I  found  that 
on  a  pulley  hiiving  a  diimeter  of  ab<vut  bin.,  there  was  a 
pull  of  about  401b.,  when  the  alternating  motor  wiu  lup- 
plied  with  current  at  the  same  pressure  as  in  the  previoun 
•xperirooiiM;  that  in  to  say,  in  the  ordinary  working  of 
that  attomating  motor  as  at  that  time,  we  would  ^et  a 
pull  of  about  40Ib,  on  a  pulley  of  5in.  The  speed  at 
which  we  were  going  in  thi«  experiment  was  1.380.  Now 
the  puU  at  JOlb.  which  1  foun<I  on  the  pulley  would 
have  fiven  in  3  h.p.  si  that  speed.  Comeiiuentlv  the 
tAixpie  al  starling;  wui  extremely  good  ;  and  although 
ihl«  is  a  very  TtM^h  experiment,  it  is  of  the  greatett 
interest  to  inyaelt  to  have  the  me-jKureraent  of  the  %larting 
tongue  with  tuch  a  motor,  becauae  I  have  not  been  able  to 
get  any  otficr  acliial  meiiMiremcnt*  of  any  «ort  wbutever. 
We  Hh^ll  get  more  accurate  cxj>erimcnt«  very  soon  no 
doubt,  but  this  is  the  first  ttep  in  ibc  right  direction. 


Lrcturb  IV. 

In  my  last  lecture  I  wm  dealing  principally  with  the 
uoection  of  using  water  power  in  connection  with  electric 
lifting  and  electric  |iowor.  There  are  two  engineering 
problems,  important  to  engineers,  in  connection  with  the 
use  of  water  ]»ower ;  one  it,  where  we  are  uwng  ii  simply 
for  liKlitinii;  ui>a  very  amall  pbi^e,  and  one  frequently  haa 
to  d«l  kimiily  with  the  lighting  up  of  a  single  country 
house. 

The  extreme  cose,  on  the  other  hand,  is  the  trans- 
mission of  power  to  groat  diitanoe*.  wbcte  you  want  to 
utilise  a  waterfall,  and  bring  the  power  into  a  town  and 
me  it  there  for  motive  power  or  for  lighting.  Tbei^n  are 
two  very  distinct  problems,  Hnd  there  ni«  several  point* 
in  each  of  them  th^i  need  pirticular  attention.  It  may  be 
worth  while  to  inti^tluce  a  word  of  cauiton  in  couneetion 
with  the  use  of  wnter  [miwot  lor  li^hlin^  country  houses. 
I  have  found  from  experience  that  the  very  greatest  cuuuon 
is  nececattry  in  utilising  w.ttor  power  that  mny  seem  In  be 
perfectly  avsIUble.  In  the  first  pluw,  it  is  generally 
extremely  difficult  to  find  out  what  is  the  exact  amount  nl 
power  which  can  bo  obtained  from  the  liourcc  of  the  supply. 
Of  course,  the  water  |>ower  in  this  country  is  generally 
tupembundant  in  winter,  and  diminishes  in  siiiumor. 
That  ii  a  fortunate  thin;  for  us,  and  iiuitd  the  demand 
for  light ;  but  it  becomes  extremely  doubtful  whether  the 
supply  of  water  which  we  can  get  in  the  very  <lric)it  time 
of  a  dry  eammer  will  be  sulScient  for  oui  purposes.  I  may 
say  that,  whenever  it  appears,  from  observations  that  you 
may  take  at  any  one  time,  that  there  is  the  slightest 
doubt  it  is  the  most  injudicious  thing  to  set  up  turbines 
and  plant  for  utilising  the  water  power  without  having 
taken  measurements  of  the  flow  of  water,  at  least  during 
one  summer,  and  ihus  judged  as  to  the  probability  of  the 
lupjily  during  a  peitkalaiMy  dry  summer.  But  there  is 
another  equally  lihely  catastrophe  to  happen,  which  is  far 
noro  eirioiu  and  iro|)ort«nt,  and  that  is  that  in  a  great 
many  plaees,  where  it  appears  iierfectly  certain  that  we 
shall  luve  enough  water  during  the  whole  of  a  dry  summer, 
there  uuy  come  on  a  heavy  frost  in  the  winter,  which  will 
(reeie  up  the  source  of  a  stream,  and  [fievont  us  from 
getting  our  iiower  in  mid-winter.  The  fatal  eiTcct  of  such 
a  thing  is  evident,  Itecause  tt  is  In  midwinter  that  wo  want 
our  light  most ;  but  It  sometimes  hap|WJis  that  a  small  burn 
that  we  intend  to  xu9  for  electric  lighting,  which  the  in- 
habitante  around  may  tell  you  certainly  never  freeie^,  and 
that  the  flow  in  winter  is  always  superabundant,  may 
•MBfltimw  be  found  to  freeze,  am)  you  are  deprived  of 
mUr  DOwer  in  the  very  middle  of  U»  winter.  In  such 
cMea,  nowever,  it  very  frequently  haiipens  that  it  really 
•rpaJd  be  ■  taring  of  expense  to  introaiMe  turbines,  baaidei 
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having  an  auxiliary  boiler  and  steam  tngiD*  (or  caaaa  d 
emergency.  It  is  a  large  additional  ezpenae  to  the  original 
plant,  but  it  is  in  most  oases  extremely  uaeful  and  my 
cconomicitl,  when  we  consider  the  saving  that  tbe  waur 
gives  lis  in  the  constim|>tion  of  coal  during  the  greater  put 
of  the  year. 

liut  there  is  another  point  of  economy  which  loi 
has  not  enough  attention  paid  co  it,  and  that  is  when 
source  of  wnter  power  is  not  exactly  on  tho  promtao* 
where  you  want  the  i>ower  to  be  ttierf.  It  rerjr  oiMa 
bap[>ens — in  a  country  house,  for  fnatariee— that  tbe  powir 
is  at  a  distance  of,  *ny,  half  a  mile  from  the  house.  Hew, 
even  the  distance  of  half  a  mile  is  serious,  when  you  eons 
to  calculate  the  size  of  the  condnetors  which  will  bs 
required  to  convey  your  current  from  the  eouron  of  jMWtr 
to  the  bouse.  Too  often  people  have  gone  upon  the 
ataumption  that  the  cables  would  not  have  to  m  wry 
large,  and  have  hcen  disappointed  in  tbie  way,  ami  ban 
thiw  been  Icil  to  very  considenibte  ex[i«niie. 

With  rc^ani  to  tbe  extreme  ease  of  using  wat«r  (Mwer 
for  tninsmi»»t(>n  to  a  distance  and,  it  may  be,  anbaa-qnia* 
distribution  throucb  a  town,  I  S|)oke  pretty  oleariy  on  tke 
last  occasion  ;  and  wbito  at  tbe  present  moment  moat  caas 
of  transmission  would  be  best  done  by  means  of  the  all•^ 
nating  current,  I  can  quite  see  eaaos  where  the  eontinnoai 
current  is  the  most  applicable,  and  thoro  is  no  reason  why 
wo  should  not  transmit  our  10,000  volts  or  so  hy  mmn»  of 
a  continuous  current  lor  such  purpoaee,  only  taking  Ib 
greater  care  for  matters  of  safety,  because  the  daagtn  oj 
a  machine  with  a  commutator  are  very  much  Rrflnter  thaa 
with  an  alternating-cunxnt  machine.  Of  the  neaM  anft 
able  for  usinu  the  alternating  current,  as  I  have  etaud, 
there  are  two  which  may  be  considered,  at  the  praHat 
moment,  as  decidedly  the  beat.     The  one  is  by  maans  el 
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synchronising  generators  and  motors,  which  are  onUnarir 
alternating-current  dynamos,  working  Bynchronooslj  wu 
each  other  ;  and  the  other  is  by  means  of  the  rotary-nhiai 
syatem  of  tranamisrion.  I  pomted  out,  at  the  ena  of  ifei 
last  lecture,  that,  while  light  alternators  will  not  work  mril 
us  molor«  when  they  are  used  singly,  with  a  eintila  fw 
of  conducting  wires,  you  may  use  them  in  (laira,  reMMsf 
two  different  currents  in  different  phaseafrom  asimikrpsa 
acting  a*  goneratora,  one  receiving  its  maximuru  wkm  ika 
other  is  receiving  its  minimum ;  that  tbut  arrangaMsi 
enables  us  to  get  over  the  dead  centres ;  nnJ  thai  anh  s 
machine,  if  it  is  extremely  light,  will  sUrt  with  a  f/mi 
pull  from  the  beginning,  and  will  do  trarvs mission  walk 
extremely  well.  Thus  it  appears  tbat  two  K«Taati 
dynamos  arranged  iu  that  way  will  make  a  geiieralor  it 
two  currents,  and  will  work  as  a  motor  also,  and  wiU 
work  well,  and  will  surt  w^l  as  a  motor  ;  whereas  iki 
Mordey  alternator,  which  I  eonttaated  with  it  in  tbe  mA 
nary  way  of  working,  has  a  very  massive  rotatinj^  pMt, 
and  in  consequence  of  that,  it  will  not  start  as  a  motor* 
well  as  a  light  machine,  when  we  are  using  two  sspsrsM 
currents.  Thus  we  hare  the  curious  fact  that  the  oMsy 
Mordey  machine  is  tbe  boUer  as  a  synchronising  altgnaW 
of  tbe  two,  wbe«ea8  the  light  Kerranti  alumator  b  ifes 
better  one,  where  you  an  using  two  currents  in  diAnal 
phases. 

I.ately,  in  America,  the  dynamos  which  had 
for  generating  continuotu  current*  for  traaway* 
the  Weslinghoufo  Company  have  been  fitted  with  rin^ 
use  instead  of  the  commutator ;  four  rings  tor  taking  rf 
two  alternating  currents,  one  giving  its  maximum  whs* 
the  other  current  is  giving  its  minimum.  These  lB|i 
(Kiwerfnl  machines  have  been  working  admirably  as  melon: 
they  start  very  readily  indeed,  and,  of  ootiree,  eoaliniw 
currents  can  be  then  taken  olT,  on  tbe  same  sort  of  prfaasall 
n«  was  shown  by  Mr.  Schuckert  at  the  Ptankfort  Em 
bttion,  which  has  been  talked  of  a  good  deal  ainee.  IW 
machine  has  been  very  largely  adofited  indeed,  and  his 
been  doing  admirable  work. 

Coming  now  to  treat  of  another  matter  in  canoasti^ 
with  water  power,  I  wish  to  draw  attentiun  to  what  hii 
been  done  in  Swituilaiid  in  the  way  of  utilising  waHr 
l>ower.  Last  summer  I  had  tbe  advantage  ol  iramUiai 
with  Prof.  Unwin  through  Swilserland,oiir  ohjtel 
to  study  tbe  vikrious  case*  where  the  natural 
water  bad    been   utilised  (or  transnianon  to  a 
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ptlUd  to  loCTMM  Uia  aocommotUlion  tor  that  nUiff,  lu  thur*  were 

.-BO  hOMM  U  St.  TioMDl.     They  hurt  sIm  to  ereel  tAnk*  for  their 

|«pu«  cable,  «nil  ta  extend  their  offioe  ncoommodBtion.  nt  n  coit 

for  the  hairyekr  o(  £1,1S0.     Tben  there  wu  tlie  coat  oi  Dfiplvtna 

duploi  Id  N'o.  2  cab!^  £3,(K>n  of  llinl  out  fnllinj;  iIbo  Ui  llio  Imir 

yoftr  iindor  romw  ;  but  tlint  would  now  bo  (oJiieed  to  £."iO")  (or 

each   half  your   Cor   the   nnxt  clx  y*«r*.     Ho  ini|[ht  inform  them 

that  tho  duplu  hod  boon  of   Unmoaw  tkIuo  to  thoir  working. 

Woi'kinK  botit  wny*  wtit  a  creftt  beotill,  ftixl  Uiey  ooiilil,  when 

tliey  tliirib  prori^^'  work  both  weyi  on  the  next  cable  aire.     That 

broui{bt  the   total    (leorwM  o(    apentlilure    to    £2,029.      ^Vith 

I  their    penniuion.   he  would  not  refer  to  all    tho  iiem«  of  m. 

'  orawoi  and  deeroaaea  in  the  balanoe-abeot     Bo  would  now  icfoi 

t«  aueh  criticimaa  w  had  come  to  bond  from  tbtt«  of  their  pro. 

nrletors.    Out  of  2,000  ehAreboldera  Ibuy  hsd  bud   throe  lotMr*. 

,  Natnralljp  thoy  reoelved  aiioh  crlliclnmit  with  all  i(i»i>.>ol.  and  Ihny 

feonahJend  Mnooff    themeeK'M    wliother    tliotr    [<ofit-]    noiild     Im< 

defeiKtod  npoo  bualnen  prinoiplea  in    the  beet  irilermUi  of   the 

proprieUira,   the  efficient  ntaintenanoe  of  the  property,  and  thu 

eocurily,  bo  far  a*  it  waa  poadble.  of  their  revenue  for  the  jtur- 

poMu  of  diTicIondi.     For  Mt-eml  yonm  hfc  had  warned    [hom  thnl 

■amothint;  like  a  erUla  «*«  eoininK.  and  aow,  at  that  moincat, 

they  were  face  to  face  with  a  rivalry  wlilch  would  toat  tho  wiadom 

of  the  policy  of  thai  Boanl  •incci  the    formnlloii  of  the   Corn. 

Kny  IB  years  af^.  One  hoiionmble  pi«prletor  waa  of  0|>inion 
It  they  ought  not  to  make  exlenaions  ont  of  revenue, 
but  add  alt  to  oairital.  and  that  all  auoh  expenditure  u 
could  bo  properly  debited  to  capital  aoconnt  vhould  be  bo  trmlod. 
Of  coaraa.  nii  a  uiattcf  of  bookkoopmK.  tlicro  wiu  miich  M  he  (aid 
In  aupjioirt  of  eocb  a  cont*nUaii  i  but,  tf  nuch  a  jioJicy  wcro  adopted 
L  In  pracUoo,  then  tal<ewell  to  quattorly  dividend*  :  and  when.  In 
L.UiaoouTMol  tlin«,a  largeMpendUureof  capital  bocacno  impern- 
I  tivtv  It  OOiild  only  be  got  upon  audi  onerona  temw  ae  would  |)04t. 
fwne  or  deetroy  all  piigepeot  of  any  divideiule  upon  ordinary  nlook. 
wbereaa,  with  a  laiKO  raaerve,  luch  nn  they  now  had,  Bnil  with  a 
modenlA  anoont  of  debraturaa.thii^r  could  at  once  layaaother  cable 
tf  bbey  detdred  to  do  ».  Thoy  mic  in  tbi*  poeilion  .  tholr  rcv^nus- 
•araing  eapaelty  wan  (CRUrn,  oi-en  tAouib  a  tatilT  war  nhould  bo 
forced  npon  Ihom.  They  would  not  willlnoly  Initiate  il,  but 
they  were  dirootly  ihrtatened  with  it,  both  on  tho  wo*t  and 
on  the  CMC  coaela.  A  reduced  tAiiir,  liowover,  woatd,  no  douht, 
inoroase  the  trafBe,  nint  beeldea  belita  tn  a  ponltlnn  to  oarry  il 
belter  than  any  other  company,  if  the  ifeht  were  too  herd  theyliad 
the  locoreM  of  tbeir  reaerve  to  fall  \tiw\  iiimn  for  dividend  pur- 
iMnoa,  if  need  bo,  m  ■iipploin>>otar)-  lo  tbuir  incomo  from  traffic 
Tliey  Wtfo  not  esaelly  on  their  bnckn,  if  they  had  a  groat  oiipa*i- 
i(ton,  for  tbey  bare  that  rteervo  of  intinoi  to  fall  back  on,  and  they 
would  not  had  to  jrowlthoat  aduldond,  oven  thou|[h  they  dipped 
into  the  reMrve.  They  w«f«  not  eo  woali,  tliereforo,  na  their  oppO' 
nenl«  thought'— at  lea»t  he  belUved  not.  TIio  Dlrtwlont  bad 
always  followed  the  principle  of  keeniOK  tbe  oapltal  down, 
aattalied  if  they  oooM  pay  a  f^r  diriaend  and  keep  n  etno); 
reaerine.  Tie  other  honoumble  proprietors  who  bad  written 
to  the  Board  wer«  ol'opiniua  that  thoy  ouftht  to  pay  n  lareer 
bonue,  and  they  Kald  what  t^oy  were  very  conpciou*  of,  that 
iha  Bum  canitd  to  reBorxe  1*  laroo  in  proportion  to  thodivldend. 
Thai  waa  vanr  irae  i  bat  tbey  had  a  property  liable  to  attack,  and 
which  waa  being  attacked  at  the  preeent  tnomenl,  and  In  a  manner 
which  seemed  to  leave  no  altematiTe  short  of  a  war  of  tariffs.  It 
looked  tike  that  at  tho  preeent  moment,  but  a  groat  deal  miKht 
hapficn  bolwTicn  juat  now  and  byand-by,  They  were  waraed^v 
tboir  rival  on  the  woal  coMt  (hat  if  they  did  eomebhina— which 
Ulla  Company  certainly  would  do,  and  maxt  <lo  tlicy  uouTd  reduce 
Uw  ratM  i  but  they  woro  not  without  rcaourcoa  to  meet  that 
UirMl.  U  It  were  (o  be  put  Into  iiractioo.  That  rival,  ao  far, 
lowwed  the  tariff,  and  ao  had  thoy.  On  a  previous  oooiulon  ho 
told  Uien  tbM  bad  redoeed  their  torlff  by  33  per  «ent.  and  liO 
per  0(M>,  and  they  oonld  go  aa  low  as  any  company  coald,  aod  not 
M  altogether  wUhont  a  dividend.  Ho  thought  he  told  them  at 
their  Uit  meeting  who  Ihedrrivil  wu.  Ho  bod  a  cable  from  Panama 
to  Valjiatntw).  A  few  years  ago  their  Coin[iany  worked  in  bonnony 
wlthaoom|iaay  oalled  Ibe  West  Coaatol  America  Company,  going 
from  Lima  anf  CalUo  to  b|nlque,  Atioa,  and  tlioao  porta  down  to 
Valpanieo,  For  eame  naaon  not  known  to  them  yet,  that 
tnatlaan  dleragarded  hit  partner*,  and  carried  hia  oablo  down  to 
Valpauaiao,  leavbig  tbe  weet  coast  cable  out  In  (he  eotd.  It  eo 
happened  that  the  G(ob«  Company  waa  larg«ly  Intorwied  In  that 
cable,  BE<d  they  did  not  aao—aiHi  do  not  yet  tee— why  thatcaUe 
Bhookl  bo  nsined,  and  tiiey  did  not  intend  that  it  should  be>  In 
erdor  to  protect  that  cable  a  eomnany  bad  beea  (ofned  to  lay  a 
land  line  aoroas  the  AiMlee  ttvm  ValpnraiM  to  connect  tbe  weet 
ooaelof  AtnerioaoaUewlth  tfcaeaatoaaat  cable*  1  aotlwywould 
bar*  in  a  tew  moMht  time  caUa  oaaintttticatlon  all  the  way  from 
London  to  Uiub— from  Pern  to  Eogiaad  and  Europe  ;  and 
their  Mend  thieatenad  them,  aa  be  underetood,  tbat  if  they 
db)  not  tet  It  alone  be  woald  do  aometbiag  very  dreadful,  and 
ootM  and  atUck  tbem,  aa  he  had  done  for  years.  They 
wwa  nnUng  tliat  lines  boweror,  aeroM  the  Andes.  It  wm 
time  part*  akade  already,  and,  do  what  he  would,  tbey  would 
Ishttbrlt,  and  they  wonld  then  see  wliaihBj>pened.  Tkontherewa* 
the  company  on  ttie  eaat  oeaat — front  SenayambU  lo  hmavbuea. 
That  cabU  bad  beea  HMktDs  for  tbe  laM  two  y«arai  and  now 
s[aned,  or  nbont  to  bn  opened,  lor  traflic.  Tb«  proiaotere  eouobt 
to  ralaa  moony  Ig  the  a««wad  nnd  ptridUied  etnienant  that  tbey 
wonM  tnke  00,000  par  annnin  froM  that  oompany  or  tbe  )elnt-MrM 
eeapnnles,  and  they  opened  ibejroaUeata  tariiitd.  per  word  lower 
IbaBthnumragTeednpon— aaflaeden  by  tJie  I'aria  Conference  a« 
tbe  oblkntory  tartlT  by  amry  route  (or  Mtra-Europenn  traAc 
R«  vooM  «pUn  thai.  The  TelegwA  Convention,  wUcb  not 
•very  iv*  yMie.  bad  atfrned  tbat  all  iraAos  itaneltuag  any  pnn 
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el  Eiiro(«  WM  certain  traflic,  and  that  no  cam|inny  afalMM  oam  la 
and  havea  lower  tariff,  the  object  of  tbe  ccovMitian  belagto  WMi 
ae  many  wnyn  aa  poeaible  for  (elegrapliic  eaa>mani«atio«  at  eqnl 
rntes— not  oppoaition  ratca.  That  waa  oalled  the  Kawpei 
rri^i'iiir.  For  cilnt.Europoan  traffic  tboro  waa  a  lii(li«  (hH 
charged  over  Iho  land  line*  Uan»lttlng  Europe,  beoauae  tbey  nri 
projwrly  inid,  "If  wo  have  to  maintain  land  linn*  nil  tbrtMRli 
P.urniH),  Ruiutin,  Italy,  and  Iboea  grent  dial«ncaa~U  wo  hat*  nt 
maintain  them  for  eitia- European  traffic— necaenwily,  an  tharili 
nothing  else  going  over  Ihoae  boee,  we  mual  have  a  laiK*''  >*tC' 
There  won.  thoretoro,  a  Euro|ieaa  r^i'mt  and  ao  extm-EorOMM 
r^nr,  and  the  convention  aald  tJhM  tlioac  two  lariffa  aboell  he 
common  toallcomora  ;  bat  no  oiM  wm  to  come  in  and  opptMBdwn 
with  Europonn  powonby  eoraoaffeidontal  linagotupfor  proOMtiit 
piiriioac.  Thcr^Mr^ihuy  wore  leagued  together  at  iMBOOWerenaate 
««tnh]lah  a  tniift  (nir  to  all  comer*.  It  eeemed  auwign  to  tbiv 
th»t  It  |irlv»t«  conipiiriy,  in  disregard  of  ioAicling  loae  npon  evsy 
K'lropeun  Slate,  and  upon  tbe  cable  companlea  nioro  enp 
«ho<iId,  without  any  attempt  to  nogoUato,  mab  beforo  tbe 
with  n  reduced  tarilT.  for  no  rMiaon  in  the  wortd  bat  to  (oroe 
to  make  tonua  that  would  glvo  a  laloe  to  tlioir  property  wblcb 
did  not  now  poaarw,  ni  II  ^,  m  to  my,  a  llfth  wheel  to  a 
Now  ho  did  not  ninh  to  my  even  ao  mocb  about  tbe 
but  it  wan  duo  to  them  that  he  ehonld  eay 
aliout  a  rival  Ihiit  ha<l  jurt  come  into  the  tield-  Ita  pi» 
iiiolotc,  who  are  aleo  itJ  |iroprletore,  wore  not  allowol  le 
carry  their  tralfic  lower  tlinn  the  coovention  rat«a  ;  but  lln|i 
were,  he  woe  told,  carrying  Preaa  traffic  free— or  tbe*  *■< 
doing  (O  two  dayn  ago.  Tbey  were,  aa  they  said,  dctenalMd  tt 
worry  them  into  Innna  which  they  hoped  wonU  enhnnae  th*  *•!■> 
of  their  a|K«ulatl\e  cable.  Thcv  (jreteadod  fi lenillhieM  md. 
penKinally.  they  wore  all  friend"  :  but  thoy  left  no  Mono  ontarnnl 
to  Injure  them,  and  il  was  uowitile  tbey  might  tirn  of  cnrrj^w 
et  en  fr*i^  meaeegee  for  oothmg.  At  all  events,  it  did  not  frlgMte 
them.  Then  there  wa;  [be  Antillee  cable,  which  waa  awnod  bj  s 
French  rampany.  and  whioh  went  fraen  Gnadulonpe  down  to  I'Ma 
Thty  bo|M^  to  gpt  a  concosdon  from  Portogal  to  go  to  iba  AMna 
Tlint  waa  j^itrn  lo  ihoir  Companv,  but  fnxn  aonte  'ujiarktr  iif/l» 
matic  action  it  waa  taken  from  tneso.  Ae  be  bad  said,  ibat  Flr«B<fc 
(!oin|nny  were  now  trying  to  obtain  lion  Praooa  ■  anheidy  rf 
i:W),«(N),  and  If  Ibopp  could  get  tbat  Uicy  pronomd  to  cnrrv  that 
and  join  it  on  to  the  AnlilTee  cable.  Hi}  did  not  know  that  1^ 
waa  very  much  inclined  to  pay  that  £80,000,  ami,  ill  all  moo 
not  got  it  yet,  Thev  would  obaoive  from  what  bo  tuul  aairi  ._ .  . 
waa  n  v«ry  costly  li);ht  that  was  now  going  on  |  but  bn  filmnl 
to  boliore  that  thoy  woald  approve  tlMir  policy  of  ii^rfag  a 
moderato  dividend  nnd  making  a  etrong  leaanc,  equal  lo  n  eysM 
of  olTencc  or  dofcnco.  Tlioy  wm  carrying  nonaagoe  froan  lusav 
Ayr**  to  England  witlito  the  hour,  and  (rem  PemBatbuBO  In  lb 
Janeiro  wltliin  the  half-bonr.  Commorce  would  not  want  yiMla 
faoUitiee  than  that,  unloM  it  were  that  ihoy  ebould  aRf 
telegrams    fr««,  and    that    they    could    not    do,        T1«7  ■■• 

iiiat  now  in  a  jioKition  as  if  a  mercfaaat  In  I  miii  led 
ihi  foreign  correspondent  in  tho  *airu>  bulldlnft,  ant  Aq 
earriod  on  their  intcrcammuiilcntion  by  what  snnw  kM* 
called  a  whbporing  giUlery.  Thora  waa  no  eyatom  of  MW 
national  telegraphy  which  could  boat  them.  He  di<l  not  !>«■ 
wliHi  aclenoo  had  In  etore  for  them ;  but,  eo  (ar,  tbmr  dil  •• 
know  that  tJiere  wm  anything  toomlng  in  the  dbtwion  umt  eeiU 
exool  what  they  were  now  doing,  and  tbey  cwsld  ndopt  MytUag 
tiint  may  bo  pruvtd  lo  be  better  and  bater.  Tbnir  mWee  wwe 
duplicating  and  duplexed,  their  vpeed  of  ttamunlwdon  oonld  Ml 
bo  ciccUcd,  and  thoy  bod  •  ■ubetoatlal  r«aer\'o,  wUeli  —lid 
thccn  to  look  their  rival*  In  the  (aco,  and  they  oertainly  need  •■ 
bo  undernnv  feeling  of  panic  or  alanu.  Tbat  wa>  xlte  in-ntll—  ihsT 
wen  In, and,  Inhlncfiinion,  It  waaaaoundoneL  Thev  awl  [nbew  j 
nl  it  all  along  tor  10  yoan>,  Meedilv  puneing  the  poJicy  of  bolUtat 
ap  a  reserve  fund,  aiul  warning  ttiom  from  timo  to  UBH  tkMrt  tA 
waa  their  backbone,  aiid  that  while  they  were  |wylng  a  ■•i' 
dividend  tbey  mu<t  be  tatialied  to  let  tbe  Uirectora  tnhn  fnMa  Ik* 
revenue  what  tbey  could  epare  to  Btrengthcn  tbolr  poalUon.  ]h 
rhairman.  in  concluaion,  said  i  '*  I  took  forward  to  thto  wltb  bw 
rcaorre  fund,  tiaat  If  we  were  in  a  tight  flgbt  w«  c««l<l  dene 
thiniia  :  w«  ccuU  take  the  interval  on  Ue  rBetrre  (and  and  |Mt  n 
to  tli«  mervo,  and  not  add  any  more  lo  that  fnnd,  or  w« 
t«ke  it  (or  Increasing  your  dit  idond,  pie*  any  dirnlciKl 
from  the  tralKo.  I,  therefore,  do  not  addraa  you  in 
spirit  or  in  a  deeialriag  tone.  I  think  we  are  in  ■  good, 
poaitlon.  It  any  eWeholder  desiree  to  aak  any  qneaiion  I  wUl 
my  b<et  to  anewer  bin  ;  mennttme  I  proooae  iha  adopUon  tt  tk* 
ropoTt  and  aooounta,  and  the  pnywenl  of  thedlrfctonjandboh* 
rocoramcndod . " 

Mr.  rraderlAk  Totila  seccndod  the  inotlon. 

Dr.  TmwhaOn,  wblh«  eu|iporUng  the  Board  in  eotiioL-  »M»» 
good  reeerTo  (and,  ibonght  the  l^rectore  migbt  t«k*  into  «i» 
aidemtion  whether  the  acbonnt  ttwneteired  l«  Ant  (and  iWKhl  t» 
£10,000  or  je30,00D  a  ye*r  ieo*^ 

The  ChntrasaB,  in  reply,  urged  tbe  proprietors  not  to  |»««*  ths 
Board  on  that  aabject  at  the  preeent  junctuiv,  and  oetniad  ■■! 
tbat  they  wcm  aa  much  alive  to  tbe  importnnoe  o<  Urn  amrnt^^ 
raised  aa  the  sharahoUer*.  ^ 

The  moUoD  was  then  pat  aoil  carried  unanlmoiMfar. 

On  the  tBotioit  of  the  Cbalmnn,  8Er  Henry  Ooadi,  Ban.  ud 
the  l>Bk«  de  LonU  jntiring  dtredofa)  were  re.eiecied. 

Hm  S«r.  ir.  WUlla  impowd  tbe  roappolalMenl  ol  Mr.  Blj 
Uever  and  Ur.  John  <.ano  aa  audltora  of  the  Conpany. 

This  waa  eeoonded  by  Mr.  W.  O,  Went  and  earned. 

Ttio  oseetlng  doaed  with  tho  aanal  vote  of  thank*  to  th«  (Air- 
man and  UracMie.  profioMd  by  Mr.  Ortaite  and  eaoondid  b* 
Dr.  TvevtalU,  which  wa»  btMy  acknowWged  ^  Dm  ~ 


iridciKl  mMm 
>  a  poaetntaf 

I  ■good,  wMd 
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Tfae  following  is  a  continuation  of  the  appendix  to  the  Board  of  Trade  report  as  ^ven  in  our  last  issue, — Ed.  E.E. 

PROVISIONAL  ORDERS. 


Title  of  Order. 


To  whom  grttDted. 


Revoked  or  repealed. 


HetropolitsD  Electric  Supply  Co.  (Paddington) 

Llehting  Order,  1890. 
North  LondoD  Electric  Supply  Order,  1890. 
St  Jsmee'B  Electric  Lizhting  Order.  1690. 
WandiiTortfa  District  Slectric  Supply  Order, 

1B90. 
Ualveni  Electric  Lighting  Order,  1890. 
Manchester  Electric  Lighting  Order,  1890. 
Morecambe  Electric  Lieht  and   Fover  Order, 

1800. 
Mom  Side  and    Stretford    Electric    Lighting 

Order,  1890. 
Nortbampton  Electric  Lighting  Order,  1690. 
Nottingham  Electric  Lighting  Order,  1890. 
Oldham  Electric  Lighting  Order,  ISM. 
Oxfotd  Electric  Lighting  Order,  1S90. 
Plymoath  Electric  Lighting  Order,  1890. 
Portamouth  Electric  Lighting  Order,  1890. 
Preeton  Electric  Lighting  Oi^er,  1890. 


Preston  and  Fnlwood  Electric  Lighting  Order, 

1890. 
Salford  Eleotric  Lighting  Order,  1890 
Sereaoaka  Electric  Lighting  Order,  1890. 
Stafford  Electric  Lighting  Order,  1890. 
Stockton-en -Teee  Electric  Lighting  Order,  1890. 
Tiverton  Electric  Lighting  Order,  1800. 
Tunstall  Electric  Lwbting  Order,  1890. 
Walsall  Electric  Lighting  Order,  1890. 
Wigan  Electric  Lighting  Order,  1890. 
Wlndeor  Eleotric  Sapply  Order,  1890. 
Woklns:  Electric  Snpply  Company  Order,  1890. 
Wolrerhampcca  Electric  Lighting  Order,  1890. 
Worcester  Elacbie  Lif^hting  Order,  1890. 
Wresham   Eleotrie  Light  and   Paver   Order, 

1S90. 
York  Eleetrio  Lighting  Order,  1890. 

Acton  Eleotrio  Lighting  Order,  1891. 
Birmingham  Eloctric  Light  and   Power  Order, 

1891. 
Bishop's    Stortford    Electric   Lighting   Order, 

1891. 
Bolton  Electric  lighting  Order,  1891. 
Bromley  (Kent)  Efectrio  Lighting  Order,  1891. 
Canierbory  Electric  Lighting  Order,  1891. 
Cardiff  Electric  Lighting  Order,  1891. 
Chiaviok  Electric  Lighting  Order,  1891. 
Coventry  Electric  Lighting  Order,  1891. 
Croydon  Corporation  Electric  Lighting  Order, 

Dewabory  Eleotric  Lighting  Order,  1891. 
Ealing  Eleotric  Lighting  Order,  1891. 
Edlabtuvb    Corporation     Electric      Lighting 

Order,  1891. 
Exeter  Electric  Lighting  Order,  1891. 
Hanlsy  Electric  L&bting  Order,  I8S1. 
Harrogate  Electric  Lighting  Order,  1891. 
Heckmondwike  Electric  Lighting  Order,  1891. 
Hartford  Electric  Lighting  Order,  1891. 
Ipawich  Borough  BtMtrio  Lighting  Order,  1891. 
trmwicb  Eleetrio  Lighting  Order,  1891. 
KiddermiiuUr  Electric  Lighting  Order,  1891. 
Kitlarney  Electric  Lighting  Order,  1891. 
Eingston  ■  upon  -  Thames     Electric     Lighting 

Order,  1891. 
Leeds  Eleotric  Snpply  Order,  1891, 
Liverpool  Electric  Lighting  Order,  1891, 
Uanelly  Electric  Lighting  Order,  1891. 
Camberwell  Electric  Lighting  Order,  1891. 

City    of    Loudon    Electric    Lighting    (Brush) 

Order,  1891. 
Clerkenwell  Electric  Lighting  Order,  1891, 
Islington  Electric  Lighting  Order,  1891. 

St.  Lake,   Chelsea,   Eleotric  Ughting  Order, 

1891. 
Bt.  Luke,  Middlesex,  Electric  Lighting  Order, 

1891. 
Sootaivark  Eleotrio  Ughting  Order,  1891. 
Waodsworth  District  Electric  Lighting  Order, 

1891. 


1890. 
Metropolitan  Electric  Snpply  Co.,  Ld. 

HouBe-to-Hou«e  Electric  Light  Supply  Co  ,  Ld. 
St.  James's  and  Pall  Mall  Electric  Light  Co.,  Ld. 
House -to.  House  Electric  Light  Supply  Co.,  Ld. 

The  Local  Board. 
The  Corporation. 
Mea»ra.  Thomas  B^inald  Andrews  and  Thomas  Preeoe> 

Manchester  House -to-Hoaw  Electricity  Co.,  Ld. 

Norihampton  Electric  Light  and  Power  Co.,  Ld, 
The  Corporation. 

Do. 
Electric  Installation  and  Maintenance  Co. ,  Ld 
Devon  and  Cornwall  Electricity  Sapply  Co  ,  Ld. 
The  Corporation. 
National  Electric  Sapply  Co.,  Ld. 


Lancashire   and    Cheshire    House- to-Hoaee     Electrioity 

Co.,  Ld. 
The  Corporation. 
The  Electric  Trust,  Ld, 
The  Corporation. 

Do. 

Do. 
The  Eleetrio  Tnist,  Ld. 
The  Corporation. 

Do. 
Windsor  and  Eaton  Electric  Light  Co.,  Ld. 
Woking  Electric  Supply  Co.,  Ld, 
The  Corporation. 

Do. 
Wrexham  and  District  Electric  Supply  Co.,  Ld. 

The  Corporation. 

189L 
The  Local  Board. 
Birmingham  Electric  Supply  Co.,  Ld. 

Bishop's  Stortford  Electric  Light   and  Steam   Laundry 

i;o..  Ld, 
The  Corporation, 
The  Local  Board. 
The  Corporation, 

Do. 
The  Local  Board. 
The  Corporation. 

Do. 

Do. 
The  Local  Board. 
The  Corporation. 

Exeter  Electric  Light  Co-,  Ld. 
The  Corporation. 

Do. 
The  Local  Board. 
The  Corporation. 

Ipswich  Electricity  Sum>ly  Co.,  Ld. 
Laurence,  Scott,  and  Co.,  Ld. 
The  Corporation. 
Charles  Edward  Leahy. 
The  Corporation. 

Yorkshire  House.to.House  Electricity  Co. ,  Ld, 

Liverpool  Electric  Supply  Co.,  Ld. 

The  Local  Board, 

Camberwell   and    lelingtoo    Electric    Light    and   Power 

Sop^,  Ld. 
Brush  Electrical  Engineering  Co. ,  Ld. 

Do. 
Camberwell   and    Islington   Electric    Light  and    Power 

Supply,  Ld. 
New  Cadogan  and  Belgrave  Electric  Supply  Co.,  Ld. 

Brush  Electrical  Engineering  Co.,  Ld, 

Do. 
Stamford  Hill,  Tottenham,  and  Edmonton  Electric  Light 
and  Power  Supply,  Ld. __^_ 


Revoked  July  lU   1891. 
Revoked  Jan.  21,  1893. 


Revoked  Nov.  24,  ISOI. 

Repealed  by  Preston  Elec- 
tric Lighting  Order, 
1891, 

Revoked  Jone  10,  1891. 


Revoked  June  18,  1892. 


Revoked  June  18,  1892. 


Revoked  Dec  30,  1891. 


*  The  Ceunt;  of  London  (North)  Electric  Lighting  Order,  1892,  scheduled  to  the  Electric  Lighting  Orders  ConfirmaUon  (No.  B) 
Bill,  now  befoc«  Parliament,  oontalne  a  provision  for  the  repeal  of  this  order. 

t  nie  Connty  of  London  (North)  Electric  Lightii^c  Order,  1892,  sohedaled  to  the  Eleotrio  Lighting  Orders  Confirmation  (No.  S) 
BfU,  BOW  baton  Facliainaab,  oontalne  a  provision  for  the  repeal  of  this  order. 
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nUo  of  Ordar. 


WaUnliMUr  Eleotrie  LiebUna  OrdM,  IS9I. 
Woolvinh  EtMCrio  IA(^Ubk  Order.  IR9I. 
Tx)n(l<in<l«iry  Blnc^tric  LiK^icin);  Onlcr,  1801. 
NDwouitvaiioa'Tyiie  Eloclric  Liffbiintt  Onlor, 

ItlSI. 

Kowporl  iMon.)  Gloctrlc  IJiriitJnK  Order,  iei»l. 
KorwMi  RlHclrlr  l.ii;hl(iif>  OrtUr.  IHOI. 
IVInloy  RI«iHric  Uuhltne  OnJer.  IS91. 
I'oole  Elocirtc  Liglitinc  OrH*r.  1801. 
Prvxlon  GI««4rio  U^htiDf;  Onl«r.  1891. 
8««rborou(;b    ('iorponklion    Elcclric     Liirliliiii; 

OnkT,  IMI . 
SontliMKi  Glw4ric  LixkunK  Order.  ISDI. 

8nulli|ort  l^lenlric  iJfChtinit  Order.  IHSI. 
8oiill>  SlitHdn  Rlontrlc   Ll«fattiif[  Ord«r,  INfll. 
StOchtKirt  Rl«ct(le  l.tffhlinf  Order.  IMU. 
SatMlorlQiKl  Ktootric  ClicbUnc  Ordar.  laSI. 
B«rhlton  Kloctria  Li|;hUng  Ord«r,  1891. 
Tor<)UAy  Klevliic  LU^btiDf; Onl«r.  IS9I. 
ToKMtli  Itirk   Klwtrto  Ufrtitiait  Order,    1801. 
TMsbridt(e  W«IU Btwtrio  UiihUnR  Order,  ISIll. 
ISoMMMth    OoruonUlon     Eloclric     Liv'tiCiiix 
Ord«r,  IWt. 

VVtstan-*<i)ijorMkr«     Rlcclrlc   l.lirlitiiil!    Onl»r, 

INCH 
\\'#y brill it<t  Eleoi.ric  .Suii(ily  Order.  IWl, 
-Whtlby  KlvjiJ-io  l.ik'btiiiL-  Ordot.  1801. 
WbtiAliaven  EI«Mrio  Liscliliii);  Order,  1891 
WIUtiiiKtom    UtiUtol    EWric  Su|i|>ly  Order. 

1801. 


To  whom  ({ranted. 


WeatmlnitUr  Electric  Supply  Cornor»tion,  Ld. 
U'oolwioh  l>iM.rict  filortrw  Light  To.,  Ld. 
Tbe  (.'orporatiou. 
Nowcnatlo  and  l>i>trial  Klcctric  Llgtitlng  Co.,  Ld. 

Tbo  Corporation. 

Nonrich  KlontriPity  Co.,  Ld. 

Tb*  C-orpoTuLion, 

ItruiJi  Klcetrtciil  KnglnoorluK  Co., 

Nklioiiikl  Elwttrk  Supply  Co..  M. 

The  CorponiLiun. 


t..). 


The  LucaI  Bootd. 
The  Corpomtion. 

Do. 

I)a. 

Do. 
The  L>K»1  tt<Nud 

Do. 
Uveruool  Klectrlo  Supply  Odl,  Ld. 
The  CorponUion. 

Da 

Tlio  ImprovomoDt  ComtntiwIoiMlrii. 

VV'uyl)rirIi;o  KIcctrio  8u]>]tly  Co.,  Ld. 

The  Local  Board. 

Tlic  Town  and  Ilurbour  Triwieo*. 

.Xtnnchcalir  IIouxo  tollouno  ElMtridty  COi.>  U. 


Kevohed  or  iii|iimM 


Sevoked  M>y  IX.  I>K 


BUSINESS  NOTES. 

Vevk.— Tbe  Vorh  t«ndim  kt«  Lo  bo  Mail  in  by  November  •21. 

Belglns.- 'Tender*  >re  in>-it«d  (or  the  liKhtinc  ot  Uic  atreoU  of 
Athiia,  n  town  in  Bdicfuni. 

SMOABibo.  — Th(i  vluotric  light  wwi  aeed  for  Iho  lirst  tluie  iii  the 
BoBOorabe  Arfailo  on  Kriday  ev««iinf;  lavt. 

aiUROw  -  Mn^krv.  I!,  Tnlliii  Mnd  Co.  have  inlroduoeil  iho 
eteHri'}  1i;:ht  mlo  thoU  wurk>>  at  ItothM  BUaohfiehJ. 

■(•otno  K«Uir*3r  M  BAvro.  -A  conco«ba  i*  in  nouotlntion  for 
■a  eteclric  intlwAy  caBl>«otlfeK  Havre,  HnrlUar,  nnd  UoiitiilUior*. 

■leMrie  Oraae.— The  oleotrio  onoo  (or  lh«  Maiichc<it«r  central 
•tAtieii  ii  being  dwigned  and  mnnudtoturod  by  Mtwni.  Mather 
*nd  PUtt. 

Berlin.  — Thi-  Borlin  Electrical  Worka  (.lomiiimy.  which  runi) 
the  l*rge  centml  Btationii  in  Berlin.  h«t  devUred  a  dividend  o[  7i 
|]cr  ront.  lac  lbs  lai>t  GnanciAl  year. 

OUacow  CaMe*.~'l'he  oontr«el  lor  the  aupply  of  arc  light 
cable*  tor  ))■•>  l.iliMicuw  C-orpomtion  baa  been  planed  with  W.  T. 
lloiilcyV  Te)cgnipii  Works  Cotnponv.  United. 

WcMani  and  BrasUtan  Telesraph  Conpany,— Tba  recelpte 
tat  the  pMt  wook,  niter  ■li.olucling  17  p*r  uent.  payable  to  the 
liondon  I'tuUtio  Bntilinn  Cimicnny.  wci'o  £3.811, 

WMt  Indl*  umI  Panama  Totetrapk  C«mp*BT.— The  rMrolpi* 
for  ll>e  hidf-nujii'.li  L-tvli'l   Oi'lirLior   l.'i  were  tJ  t;>l.  Kt.'Alii>it  £|,4IfJ. 

The  Juno  teovliitii.  c>iiiiijtioil  at  1M,N2.>.  nutllno'l  £4,7^7, 

alMMRi  aad  lEalake.— The  American  Sicinoai  and  Ha]*ke 
Cocn|Nuiy  have  bi^un  well  irith  a  contract  (or  l7,iXiO  lamp*  at  tho 
Cbicago  .\uditanun).  the  h»iso«t  private  inetallation  in  tlio 
coon  try. 

BoreuKb  rood  PolytM>bato.  -The  (ull  Duinbor  of  membera  - 
2,UHt  hnio  nlrtody  joined  thi>  |iolyl«chnlc.  \^'oTk*hopa  far 
«nRtn«arin|t  and  eloctrical  work  are  to  be  arenbaally  nddod  at  a 

flo*t  of  l^4.noa 

WvlverluuMpUB.  —At  the  liut  meetin);  of  Ihu  Town  Coanoll,  on 
lliO  prvjiuailian  of  Aldoriaan  \V,  J,  Jonea,  it  was  decided  to  puc- 
chaae  a  quantity  of  Und  in  Oonimercial'raad  w  a  alte  for  nn 
aUoirk*!  Keooniing  itatjoo. 

■•Mfe  AMea.— Tbe  Uoodie'a  CaiB|iaDy,  aay*  tho  finaiuial 
Iftir*,  hae  oomnMnced  oxtewnT*  operaiuva  in  oonaecUon  with  the 
elwtrloaj  tranwnimian  ol  power.  Blectnctty,  it  b  predloted,  will 
do  wondere  (or  Llie  mines  in  the  diatriet. 

•eBttp*rt.~Ai  the  flnal  naattfigof  lh«  Sou llijwft  Town  Council 
for  tbo  ninril<4pal  y^.  t^unetllor  Wataon  reported  that  the 
EhcArio  lighting  OmnUtM  were  making  good  progrtM,  and  that 
tkey  weald  *)i'>rlly  bo  advertiaing  lor  tenoerv- 

OIlMHtor'e  CofnpiaAy.— Tbc  DirocloraofCallMider'a  Bltuiucn, 
T«legTlij)h.  anil  Wai«rurao4  Company,  LioBited,  Imvo  declared  an 
iiilenin  divkUnd  at  tM  rat*  of  S  jmt  «eat,  tier  aanum  on  tlio 
eajitUd  of  the  Company,  payaUe  on  Koveoiber  1  neiC 

at,  Jaaee'a  and  Pntl  Hall  Compaar.— Tbo  electrlo  mrroia 
told  by  tlie  Ht-  JaiDiuK  nnd  VM  Mall  Kteetrio  Llgbt  Company. 
LlnUol ,  (or  tlio  (|uarl«r  eodeil  SeiMuber  3U  amounted  to  £S,70S, 
a*  agaliKt  £a,-J7ll  bir  the  eorrwfMmdlag  pc*iod  o4  laal  year, 

Ctiy  aad  kmitli  Londen  Bailw-ay  Oowpany,  — TM  reoeljiU  for 
tke  "t-oit  iii'liiiii  October  lii  uuiv  I'lMi.'.  n^atnat  £7*4  for  th* 
aama  pwtod  Uat  year,  or  an  iiHfiMi>«  <A  £lw.  Tbe  tMal  rMMinU 
for  lM0Z«h»waiibioMaaooI£l,l(KtovM-ttiaM(artlieoorTe*|io«dknir 
period  ol  IMU 
^^^  WelTirtwwgl—i— Atthoweeliiig  -J  tho  WolvorluiMiiton  Tbwn 
^■terilhHi  -    -         


I  (Ml  wMk,  the  raport  of  Iho  f  uUic  Works  OmntUM  wm 


udoptod,  rccommanding  tho  pnrohaae  at  UqtI  adjoialnff  tba 
canal  in  (rominorchUroad  (or  an  eieotrio  lightiog  atatMH,  aal 
alao  tbe  erection  of  a  tof UJo  dcibTWCtor. 

CardlC~At  tho  mooUni;  of  the  l*Bidltr  EloMr1<!at< 
on  Tiioutny,  plann  pTopared  by  Ur  U«a«cv,  eleetrlflat  ■    ^ 

thu  (.'{irjwmtion,   of  tho  propoood  new  euctrfoal  w«rk>       

Canton  Common,  atljoining  tbo  Ureat  VVMt«ra  Kallway,  ffrnt 
submitted  to  the  commiltcv  and  n|iproved. 

AbarrMwlth.—UurEng  the  laat  10  d«y«  a  nottkia  el  ik* 
luOQienade  at  AbcryalwilJt  liM  bMD  lllamlaatMl  by  two  laifa 
arc  lamp*,  an  espevunent  by  the  Town  Council,  wtui  an  tmj 
likel*  to  {^  in  for  a  ecbme  for  the  oompleie  lighting  of  Ua  !*•■ 
by  eloelrimty.  A  pnytinonal  order  woe  obtained  by  th*  fhmtt 
>i>inc  mnntha  ago. 

BUokpooL  —  In  our  note  laat  week  on  ihe  propoand  ■■  itf 
dynamo*  at  Blackpool,  it  wna  (tal«d  that  the  aamo  ijiianini  tadt 
be  uwd  for  both  tiumuayi  and  arc  Uinpa.  This  ia  obviM^w 
error.  What  ia  intended  It  to  work  the  tram  linwi  mnd  tlmfHt' 
luid  prlvato  llgbting  from  tho  aame  atatlon,  tboogb  noa.  of  S^h. 
by  in*  Mm*  dynamo*. 

Kill  UgbUag.— Ad  intoreatlng  event  took  ptaea  a 
night  at  tlie  i)uieC  Tillnira  of  Dunahalt,  iiit«atod  bNirean 
luid  Aachlcrniuclity.     Tha  one  factory  there,  belMigiiif;  M 
SViUon  and  Rill,  of  I,Adybank,  woo  for  the  Ant  Ume  tUu 
wlUi  alactric  light,     t'ur  Mine  time  back  lite  gaa  l^ht  hat 
both  poor  and  expeneive. 

FlcMweaA.  ^Tha  time  (of    rooeiving    rapoito    i||kmi 
llj^litiiig  (or  Fleotwtwd  baa  beau  ex(«odadi    nt  the  iniaM  W 
two  ooinpeting  lirma.     Wlien  the  report*  are  oompleted  a 
Dicetin^of  tbe  Highwityanii  Lighting  Committee  oi  the  Fl 
CiinmuMionera Kill  bo  called  to  coauder  tkein.     Tbe  23rd 
the  date  named  for  oimplDtion  of  roporta. 

BaUaal.  —At  a  inoeling  of  tha  Belfnat  Council  In  nnmialllW 
Saturday  a  report  wk«  pr«uenU«l  recommending  aa  etvcuic  laAl 
lalion  capable  ol  supplying  10.000  incandeaoent  ligfata,  oad  d 
(ut«re  extenaion  if  found  JoBirable,  and  tiMt  the  «ar>  loa*  d  aa 
eapert  oloctrician  nhould  be  obtained  U)  advM  an  to  tfc«  ka« 
ayateiB.  and  tbe  beat  mutJiod  of  procoduro. 

MaraMtlaa  Cablaa.-llM  aubaMwiae  oabla  from  MaraatUa*  >■ 
Orno  haa  buen  laid,  and  baa  bean  working  (or  ooor  a  n>o&tli  wUk 
aatitfoction.    Tho  contract  «•*  ontruated  to  the  ^-^  nk 

doa  Tclrpbone*.    The  Tuni*  cable,  ol  which  llio  ooni  .  t>«i 

to    M.  tiiamiDDnt.  ia  not  yet  rtady.     Tbe  Oran  oablo  u-  inc  im 
French  cable  oaiiiod  out  alUiont  (orolga  help. 

Oanakr  atraet  SlaUa*.— Oat  rwdera  will  ba  '^'imnr*  to 
leani  tliat  the  Si.  Jama'aaad  Pall  Mall  Coni|»ny  hava  jai  Mr* 
ogainat  their  policy  of  esclnaian  o(  Moiago  battarha,  at  avy  cMa 


(or  tbtar  MOW  atation,  and  that  a  oontrae*  tot  the  atoriuta 

haa  been  aeeorad  bv  the  ElaetrleaJ  Power  Surac*  i^KtfUJ  (« 

the  Sa.  Jamea'a  and  1^1  Mall  Cooapaay'a  aaw  aiaikm  at  cWmUv- 

atroat. 

Car«Ut  -At  tho  laat  mMtlas  of  the  Couoit,  Ur.  L«wto  ^n^ 
that  tbo  ait*  aat  apart  o«  tha  Canton  CattBOa  for  tha  al^trw 
l|i(bt  rtatlon  ahoulid  ba  anpraiiriatad  (or  a  oaiUe  oaaikai.  Hr 
T.  J,  Baran  aaid  ba  would  do  oil  that  he  ooub)  to  atop  euhar  lie 
alaetrio  light  slatloa  or  market  being  |>laced  there,  bat  atlw  d^ 
cnMloai,  on  the  undervtaodLng  that  the  Eleotrio  Light  ftommitf 
would  make  tome  arTaagemanta  lor  lidiaga,  tho  ramlaila*  aaa 
witlidmwn. 

Beliem.— The  Uollon  Corporation  have  raMMtly  bwu  laiv*l- 
gatlutt  Uia  iguaetion  of  olaotrio  l^htiag.  and  It  baa  new  ba* 
aoobfid  that  the  town  Aatl  he  aupfdiad  wtth  tbaelasltfcl^ 
Th*  lyaiwn  adopted  it  to  ba  aka  oapaUa  of  fwialai  Un  MBK 
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which  will  probftbly  b«  Ukait  «v*r  by  Ih*  Corporalfoii  at  Iho  «■- 
pirntion  oF  llie  IwM  n«xt  ye»r.  Tli«  Riii'iul  at  [imeot  aiiiik  in 
tliD  gas  iinderUking  ia  over  £(t(H),(KIO.  unri  Ihe  profita  lut  yew 
wore  £18,000. 

&Mc«ai.— At  ■Biwoinl  mwtinKoi  Ihe  Itririii^eiirl  Iy)cnt  Itoonl 
it  WM  deoiUd  to  obtain  thvadvioe  of  a  ooniullini*  ciiKi'icvr  on  Ihn 
Kttneral aehewiO  propowd  by  the  Local  Baanl,  which  wns  thcout' 
coma  ol  (hoir  raeont  vinw  to  Ldnton  and  dwwhero.  Finally,  Mr, 
Monfiui  WULianw,  of  the  firm  of  Meacn.  JforKaii  WiUiomii  nnd 
K1d|[,  waa  iattractad  to  advbo  tJiom  Itt  tho  mattar.  Tlio  fcliomo 
ineludM  the  ua«  o(  vrntor  |iou-or  u>  nupply  a  portion  of  Iho 
twiuiitilo  *nerj-y, 

BirmliiKbuB,'Tlio  CoQcrnt  I'arpOM»  Comnilttoo  of  the 
Blrnildiiluiiit  Town  Council  held  a  lon^tbon«il  tilting  od  Monday 
to  duiedM  Cha  nutloo  by  tlio  Rioctric  8u|))ily  Con)|«ny  of  Uiolr 
intentiOB  to  apply  tor  an  aildllloaiil  ordor  axtondini;  Lholt  arw. 
Tho  cooBidaralion  of  the  order  «n»  poalponAd  for  \'2  montlia.  At 
a  Inter  't^Kt  the  camiiiitle*)  will  eontilder  wbetiier  or  oot  Ihtry 
■wiJl  McomnoTKl  the  Council  to  promote  an  onler  for  electric 
lishtiag  on  behalf  oJ  the  (tor  point  ion. 

OhlMrtok.  -  Al  the  inMlIni;  of  the  Looal  Uoatd,  tlio  olerk  in  liiii 
repoct  Btaled  Ibnt  he  had  recoived  a  oomiBunicalion  from  Sir 
Timmaa  BloomKelil.  of  the  Board  of  Trade,  to  tbo  eiTect  thni  tlut 
BoarI  would  loao  no  time  in  coiuddorint.'  tho  contract  of  Moaci*. 
Bourne  and  lirant  for  the  provlajoa  of  olcctric  li|[ht  at  rhliiwiok. 
In  th«  diacuulon  it  wa*  polntod  oat  that  tho  Board  of  Trndo  hiul 
had  Iba  oonlract  under  oonnidoraUoD  (inco  July,  and  it  wiu  ((<tt. 
that  Rome  effort  abould  b«  mado  to  urf[a  on  tho  mnitor. 

Blrmlo(kMii.  — B.  Vority  and  Sona,  owtnir  to  tlio  growth  of 
their  electrical  on|[lneorla|[  boMoowi  lo  tho  Birmingham  lilatrict, 
have  reOftitlv  taken  large  office*  at  1 16,  New.ntroet,  BirniiuKhniii, 
above  the  etiowrooioe  whar«  their  good*  are  oxhthitod.  Theii- 
branch  ahowrooinn  at  Manche«t«r,  it  niay  be  mentioned,  are  'id, 
PliniiMi  iiliiiiil.  fiioinK  the  Town  Hall.  All  matter*  ounnectrd 
with  lh«ir  "  ElcctridtlCoinpintdiuni,"  or  with  ({ooda  dealt  in  by  tho 
Ilini,  siv  carried  out  *ololy  by  Uie  worka  departinent  at  Aaton, 
Biiaiin(;hiun. 

Bam»enwtl*k,-i-Thu  foUowlnK  ntreeU  w«re  (cheduled  aa  Ike 
era*  lo  b«  eleotrloally  llyhtod  in  tho  Hanioienmilk  diatriet  ; 
'  KiOK-atniet,  from  B««adway  In  Kavuiiscoart  lurU  i  Broadway: 
Bammerunith-ioiwl.  fn»i  Browiwny  lo  ^t.  t'siil'i  Sobool  i  Qoooii- 
latieet.  froan  Broadway  lo  further  side  of  !SI.  TuulV  rhurch ; 
B  took-gi  wn  ■  road  (  Sliophcrd's  lluihrood  :  a«to«  Shophord'e 
Bnih'Sreon  to  con>or  of  tVood-Uno.  There  were  nlno  addnl  the 
Coldbawk-road  to  Starch  (Ircon  Pnnd,  and  Uxbridmi-road  lo  l)ie 
comer  of  I'ercy-road. 

Sdlafenrsh.  —There  i*  at  laeb  a  pro«pectof  Edinburgh  followinif 

I  he  oiamplo  of  the  Woet  Is  the  matter  of  llgbtliig  common  ittair*, 

na  n  au  b  committee  of  the  Town  Council   Iibto  roKiIted  torwoiu- 

mcDd   that  n  cIbam  alionld   be  tntroduotd  In  bho  new  Manicipal 

Bill  providlnK  that  the  ko*  In  nil  common  *taln>  in  tbo  city  «1inll 

riw  llghtad  nud  vxiin^uiuied  by  the  eenaitte  of  tbo  Corporation. 

'The  matter  will  bt<  ud  a  much  more  tatiatactory  footini;,  howeTer, 

)  II  electric  liKbl  wni  iiied  for  thi»  purpoae.  oa  the  attontioo  rcfjuirtni 

hy  gaa  will  he  con»idoriihlc 

Olaaceer  Tram wajra. —Tho  fMi-jKiir  Hrmld  conlinuoaila  able 

arltclw  uri  i.Sh  "  Ttntnwuy  Motor  (Jiieelioii  for  lilasDow,"  and  in 

|,itO  artwih) of  last  t'rid&y  gives,  beelde*  itatutieaof  the  Tlioinion- 

FHonatoit  and  Siomem  nyaicim,  a  lone  acoount  of  tho  dotcyl  ciicult 

lasrMom  of  Ur,  <'iirl  T.   Biain.  of    Liverpool,  whow  ayiteni  wa* 

,  rocontly  doccribcd  by  an.     Tho  flrraJtl  coiimw  to  the  conolusion 

[that  the  Brnln  ayatcm  will  be  more  ooally  than  a  cable  nr*t«i»  for 

[.Tory  crowded  traillc.  but  that  it  would  prbbaUy  be  uaelul  where 

[Umo*  ia  a  fair  Iralllc,  though  not  enough  to  make  a  oabte  line  pay. 

Voreat  G«M.— A  iQccllnif  of  the  Foreat  Oato  Itnlcpayen'  Auo- 

cintton  WB«  lM>ld  Inut  week.     Mr.   ^iawaitl,  d<iiiuty  •chairman,  pre- 

■  aided,    htf.  Sbarj)  Mid  fan  had  wrilt*n  to  the  town  clerk,  end 

BiMkeil  If  the  Town  Council  would  jieriiiit  a  oompaojr  lo  ron  eJeotric 

FUghl  In  eay  jtortion  of  the  boronuh.     The  town  oler).  had  replied 

[that  Ibe  Coancit  had  now  obtained  a  inorirional  order  cmtiower- 

'laa  them  to  rntiply  the  electric  light,  and  the  mntler  would  come 

bcriore  the  Worlu  CoinmlMDe.     It  wna  mgrcod  to  defer  oonaldeni' 

UoD  of  tho  fubject  until  it  wna  knowa  what  tho  Town  Council 

would  pTopo*  to  do. 

Mewbiiry.— At  the  meeting;  of  tho  Newbury  Town  Couocil  last 

tireok,  Uie  IJayor  formally  moved   tlutt  tho  coat  of  obtaining  tho 

FaleotrictiTOv  id  ionollightiog  order,  nndofthoAct  OMifinnJHg  the  aauo, 

I'be  taxeu,  end  that  it  be  referred  totboGuCommJttoetoraneit  and 

ndviae  u  to  fiuther  jirooooding  of  the  Cooncil  in  connoctlon  with 

tho  laid  order.     Mr.  \joait  aocondcd  tlie  propoaltion.     The  town 

~olcrk  produced  a  printed  cnny  of  tho  Act,  and  In  reply  to  a  (|uea* 

~Jon,  aald  be  coulo  not  toll  the  oxncc  do*m  that  bed  Men  iDOiured 

I  ooniiectlon  with  Ihla  matter,  but  thought  they  would  probably 

al  to  about  £3Cn.     Mr.  Smith  eatd  tluit  tbo  sum  menlioneil 

Faa  tho  probable  coet  of  the  Aul  when  the  subject  wua  tirst  mooted 

woif  £V\     The  motion  wa«  then  odoptMl. 

Windsor.— Tlio  Windaor  and  Eton  Electric  Light  Company, 
^wblch  baa  been  ooarly  four  ynar>  in  prooea*  of  formation,  haa  at 
.  foond  (teelt  In  a  position  to  i-iart  upon  a  prMitical  eobeme  u! 
itione,  Mattere  having  been  arrAoged  with  the  Board  of 
e,  theetatutory  notioe  naa  been  eerved  ot  the  intontion  lo 
led  at  enoe  inUi  the  opening  of  etreete  for  the  puruuae  of 
iog  the  mainii  to  eujinly  the  uleotric  light,  and  before  llie  end 
of  the  year  ilia  hoped  that  the  compuny'a  service  will  bearniUblo 
In  Thamea-atnet,  Higb-etrvet,  nod  I'caMod-atreet.  The  cxtonaion 
of  tine  tha*  aeoated  for  laying  tho  cabloe  preeervea  to  tho 
oompany  the  monopoly  of  olectnc  lighting  in  iho  extended  area 
for  wliieh  their  pnmaional  ordor  wae  originally  obtAin^d, 


Qneeneftrry.  -  Some  time  ago  the  Town  romiell  of  4)iiaon«forry, 
Scotland,  hnil  under  conaldonttlon  Ihn  pcoprlntyof  pimjhaalng  tho 
gM  work),  within  Ihiii  burgh.  (ireMiitly  owiiod  by  a  private  cora. 
nany.  Owint:,  hn<re<vr,  lo  the  liillicmty  ot  innmifiictuiini/  ),'ii>i  in 
(juomiefetry  M  anylHng  like  a  r«vu>nablo  price,  it  whh  ileuniwl 
aidviHable  lo  make  Dniiaiiien  regaiding  othur  intuiis  of  lighting 
before  proceeiliiig  further  in  iheir  negelintions  wit.h  the  gaa  com. 
inny.  Having  nt  theh;  command  conndoroble  wutcr  |iowor,  tlie 
('orjioratiaD  are  of  ojilniOTi  that  tho  olootrtc  light  might  bo  intro- 
dacod  M  almoA  aa  cheap  a  rate  aa  gaa,  coiiuKjiiontly,  nt  tho  lai<t 
meotlnfc  of  the  Towo  Council  Uie  luntter  wim  roiuilicil  to  n  com- 
mittee, with  jiower  to  employ  aa  expert  with  tbo  view  of  aaoer- 
taiiiing  the  probable  ooet  of  euoh  a  eoheoie, 

Qneea  Vt«t««iM<«tr«M  Bnbwky.— The  fltghuaye  CommlLt«e  of 
the  fiOodon  County  Council  report  that  they  have  ooneidend  an 
Bjiphcatlon  from  the  <<ciioral  I'mt  Ollluo  for  [^cnniution  to  phica  an 
additional  tour- wire  cable  in  the  (Jueen  Vioiorln-atiwt  i-ubway. 
betwoen  Quoen-Kreol  and  the  ^vings  Bank.  They  are  odvLwd 
that  there  ia  no  objection  to  ibe  granting  of  the  permitaion  now 
apiJied  for  :  and  recommend  that,  aubjecl  to  the  proviiioiia  of  tlie 
agreement  bet«-eeo  the  Po«imnMur  (icneml  ami  the  Council  with 
toforeneo  to  the  uae  of  tho  Council'a  aubwnja,  |Jc™ii»*ion  bo  given 
to  tho  plnMng  by  the  I'oat  Olliec  Tctcginph  llciuirtnicnt  ol  a  (our- 
wiro  mbln  In  the  (Jueon  Victoria  •trcot  aubway  hotwoon  the  (lolnta 
moiitioned  In  tho  apiillculioii.  Tb«y  el«o  renoilo'l  varinue  itotiooe 
under  Rlcclric  i.ightlng  Aole  nod  Order*  tor  houee  eonnecbiona, 

Xloetrle  Tradiway  to  Barry  lelantf.—Wo  huro  It  on  truat- 
worthy  iiuthority  (>nya  the  Bnrrg  t>."k  .V'lrt,  that  pinna  hat«been 
lirniiatod,  nnd  the  iliroclor#  of  Iho  Barry  Kailway  Com|u»)y  are 
iiertecting  n  echeme,  for  the  cooelruation  of  ivn  eUctric  Irainway 
Ironi  n  point  near  the  railway  bridge  al  the  Kasl  Bnrry  end  of  Iho 
ricck  to  Bariy  IsluniL  The  pio|inotora  of  Barry  Irlnnd,  with  ita 
chiLTiuing  WbltiDoro  Bay,  are  detorminod  to  render  it  o  moat 
nttrnctivo  aoaaldo  reaort,  and  in  Ihia  direction  the  Bniry  dircctora 
arc  pioiMirod  tolcnd  all  llic  nniataoce  In  their  power.  Already 
the  comfNtny  hnio  anticipatnl  the  dovntopmont  which  muat  take 
plaoe  ill  titi*  r^vjiocl  upon  tho  itliind.  ntnl  the  cutt«i>  of  the  bridge* 
tiave  been  lo  ooiielructed  a*  to  admit  of  the  toriiiattoB  ot  a  tmm . 
way  M  »ro|iOied,  and  the  actual  laying  of  tli«  i^aila  wna  only 
deferrftl  faai  year  on  the  ground  tlint  they  could  be  laid  without 
any  trouble  when  riMiiiiivn.  It  in  cxpFCled  the  eteclrjc  tramway 
wilt  bo  ready  for  the  uuit  aummur  tenaoo. 

Blcla.— The  Stal  Inotnllatioa  of  olectnc  light  in  Elgin  haa 
recently  been  put  into  the  prviointti  of  Mr.  Cordon  S.  Sbiocb, 
L  U.Sl,  of  Ku'th  l-uildry-alivot.  t'vc  aomu  time  he  ha*  oacd 
electricity  in  hia  profmalao,  and  now  hiia  imtatlod  tho  tight 
ihrouL'buut  hia  bouae.  Ho  hoa  a  aopainto  ciiclno.rooin  witli  a 
Coiniibull  DM  eogioe,  driving  a  dynamo  at  1,000  r«irolutlon«>,  on 
tbo  soon-Staling  ayatom.  Two  tier*  of  atoraf^  coll*  are  uaed  of 
the  Crom Elton -Tlo well  juUMrn.  Tlie  dinlne  room  and  drawing' 
room  are  lighted  with  two  Ift.o.ji.  lampaeeeh,  and  both  8-c  (i.  and 
Ki'C.f).  lanifut  ar«  used  olMwherw  Major (.irant,  ol  (il«iif;rnnl,  it 
may  be  mentioned,  wae  the  fitHl  to  introduoe  the  vieotrio  light 
into  Moray.  Now  UmI  Mr.  Shiach,  by  hia  eatorpriae,  hoa  led  the 
way  in  Clicin.  ii  is  thouuhi  thai  in  n  very  ahan  Uiue  aevonil  other 
householdern  in  Bluin  will  follow  hi*  oxomiile.  The  day,  perhapa. 
nuy  not  be  lor  divUiDt  when  thoan  who  dwall  near  auoh  aUoama 
oa  ibe  l.oaaio  will  lake  ndtantaiie  of  tbo  wator  tiower  to  ilrlvo 
olcctric  nmchlnviy.  Wo  luive  already  nientloned  tliut  the  tyxConi 
adopted  !■  the  Suotl-BWliag  ByHteni  'it  Uubliug,  for  which 
Mener*.  H.  H,  Banietl  and  Co.,  .VewoantlC'Oa-Tyne,  are  ngcnl«  for 
the  Northern  count  ice.  Tbo  inetullalion  at  Xortb  lluildryxtrciet 
haa  been  curried  out  by  Mr.  i',.  W.  Lammia  l*&tti>on.  oloctriciaa 
to  McBani.  Bariielt  nnd  Co  .  with  completo  aatiafactlon. 

BeekBOBdwIko.  —  At  the  inectlng  hut  w«ok  ot  the  Heckmond- 
wike  Town  Council,  the  riuwlyfurmed  Electric  Light  t'ommitteo 
reported  that  they  hod  hvld  a  meeting,  when  Mr,  Wood  woa 
niijiointod  ite  ohainnan.  It  ■  aa  reeolved  that  the  olcrk  get  out  nil 
the  corroapoDdencv  nslnting  to  the  electric  lighting  and  other 
comtnuica  who  arc  prepared  to  oontrnct  with  the  Bonrd  for  tho 
lighting  of  tbo  diatrict  with  olcclricity  nt  tlioir  own  cnat,  and  that 
the  n,nie  bo  dopoaltcd  for  inapecllon  by  tho  membnre  of  tho  Boant 
for  the  next  Hvon  day*.  A  lolujr  (referred  from  tho  lart  BobpI 
meotliigl  waa  road  from  Mr.  J.  H.  Firth  reA|ieotlng  electric  light- 
tng,  and  the  clerk  wmt  iiiKlruoted  to  ncknowtedKO  the  receipt  of 
tlie  letter,  and  to  infumi  Mr.  Firth  that  the  matter  la  atUl  under 
diHCUMioii  A  letter  dated  theflth  in«t  woe  rearl  from  the  Gulohoc 
(New)  Electric  Llgbling  Cominny  «itb  reepcct  to  the  lighting, 
and  il  wna  roaolvod  that  tho  lottor  bo  placed  amangBl  tho  other 
letter*  for  tho  inapoetion  of  thia  committee :  that  the  clerk  writo 
to  tbo  Co  operative  Wholeaalo  Society,  aiul  to  Moaara.  J.  F.  Firth 
and  Sana,  LiiDlted,  oaking  how  many  olocvnc  lighta  Ihoy  would 
reijiiiro  if  the  Board  wwe  prepared  to  aupply  tho  aame  nt  (id,  per 
Boni-d  of  Trade  unit  Tboao  minute*  wore  conftrmod.  Mr.  Albert 
Rbodo*  apologiaod  to  tho  chairman  and  inembor*  for  having  uiwd 
on  uniiarliamentory  exproMion  atlhelaet  mooting  in  the  exoite- 
niont  of  the  dlecuMion  on  the  oleotrio  lighting  (lueetlon, 

WlDdem«c«.— At  the  montiily  meoling  of  the  VVlndormero 
t^oal  Board,  laat  wook,  (he  Chairman,  roferring  to  tho  applica- 
tion for  electric  llglitinc  mode  at  laal  Boairl,  na  mentioned  in  the 
minute*,  aold  the  quenlon  would  coom  before  the  next  meeting  of 
the  comuitue  of  the  County  Council,  and  be  euppoeed  the  B«ird 
would  do  nothing  turlhor  tliau  they  had  already  done.  Personally, 
ho  did  not  wish  lo  enter  an  tbe  (|ue«tloii,  aa  no  wo*  uhairinan  of 
the  goa  company,  but  bu  oonaidered  the  Bortrd  need  not  do  any- 
thins  to  obatruct  the  achemo.  Ur.  Irving  wiahed  to  know 
wbetner,  providiiift  the  Board  obtained  an  order  from  the  Board 
Trade,  they  could  not  then  take  oror  the  plant  after  a  certain 
time.    Tbe  oloik  replied  that  there  waa  e  dlHervnco  between 
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pre*W«iial  ot4«r  and  « tam«  li«enw  for  th«  pnrpoM.  Init  h«  wu 
not  •uSciently  aeqaaiDMcl  with  th<>  mn Her  to  go  into  detail*  junt 
tbeo  ;  be«d«a,  there  wm  >  vorv  recent  Act  reUtinft  totbe  subject, 
but  be  thougbt  if  Ui.  Po«k(u%  fomjian)'  eot  a  proviuonal  order 
the  BoMd  woald  not  have  an  onfiortuiiily  of  Ikkloif  it  at  lo»  than 
H  nan ;  bnl  If  onlj  nmlor  a  Uoeneo,  Iboy  nuKbt  •0()ulr«  It  at  the 
Wd  of  etven  yean.  Mr,  Irvins  mImcI  wbetber,  euppoeing  pGrmki- 
•ion  nwt  iflv«a  to  Utj  ^*  cable,  and  it  proired  a  failure,  they 
would  be  entitled  to  break  u|>  the  roads  again  tor  the  i>ur|>we  of 
t«kiiia  it  up.  The  cleik  did  not  knotr,  but  thought  ii  would 
•oaroMjr  be  worth  the  trouble.  At  any  rate,  thoy  would  miuire 
lear*  from  the  loral  authority  bofore  putting  it  dnnn.  The  matter 
wt*  onniiiialty  loft  a*  botorn. 

Telasrapli  CooTootUn  between  Buaala  and  CUoa.— A  new 
telearaph  oonventlon  between  KuaoiA  and  China  haa  boon  nened 
at  FekiD  bv  the  RuMkn  Mtniet«r  and  the  head  of  the  ChinaBe 
tekKTBph  adminitlratioD,  and  now  only  awaita  Tatifioalion  by  the 
reepactire  Govetnmenta.  Details  baTe  been  brouglit  by  thi« 
week'i  utait.  The  podola  of  junction  are  to  be  Huiichuni'Poediette. 
Helaa)j)0~lllaf(ove*ebonik,  and  KlachiA,  the  first  of  theM  three  to 
b«  niaao  Immediately  aft«r  ralillcation  of  the  Irouty,  the  tecond  as 
aoona*  the  cable  acroea  t)M  Amour  la  laid,  and  the  third  when  the 
UiM  from  PokiB  to  Kia«lita  ia  eonetructed.  It  ia  provided  tliat 
each  country  ihall  b«  reeponeiblo  for  the  maiiiteDance  of  the  line* 
within  itii  own  borderv,  that  the  cable  acroea  the  Amour  ia  to  b« 
laid  ot  the  joint  eipeoae  of  both  and  to  be  the  properly  of  both. 
Thov  agree  to  tw  bound  by  the  ru1o>  of  the  Telegraphic  Union,  to 
Nnd  State  roeaMgea  free,  to  maintain  the  uime  tariff  without 
alterallOD,  aave  by  common  consent  i  and  to  reduce  the  rnt<u 
if  oataido  oompetitlon  should  Mom  la  nxiutra  it.  The  tnuty  in  to 
laet  until  Itooomber  31,  1H03.  By  thia  arraneeinont  mewuiKo* 
between  China  and  Aalatio  Ruatia  eoet  only  3'73f..  and  between 
t'hina  and  Kuropean  IluHia  4  T3f,,  while  the  reel  of  Europe  will 
[ay  S'SOf,  The  treaty,  it  muni  be  lumembered.  hoi  still  to  got  the 
ratilloution  of  the  ("hinow  Uoiernment.  By  the  toreif;n  morcnntile 
communitioi  in  Thina  it  is  reganlnd  as  hostile  to  their  intoroits. 
for  Its  ctFtct  will  bn  to  maintain  the  present  vory  high  rato  for 
meiuafte*  betweoii  China  aiid  f^ro|.M. 

Barwlak.— A  gnat  ditcuMlon  look  pUce  at  the  lost  meetinK  ol 
the  Harwich  Town  Council  on  tbo  cost  of  obtainine  the  nrovuional 
ordor,  the  bill  for  wbleh  waa  £3X1.  Mr.  Rom*  said  ho  should  vole 
affsinat  It,  aa  the  town  olork  Wl  aatd  that  it  would  bo  about  £130 
Mr,  HiU  expreaMd  furpriae  lliat  Mr.  Roee  Hhould  vot«  a^innt  the 
bill  when  it  waa  he  who  had  bi«n  eo  anxloua  to  promote  elMtriu 
Ii0htin((.  haviug  (nren  his  Mnotion  when  nine  tenths  of  the 
iokabllanla  were  ot>l>oa«l  to  it.  The  I'lerk  explained  that  the  bill 
waa  that  of  the  parliamentary  a|[enls,  hi*  own  cbaroos  being  put 
down  at  |l>  (luinoas,  and  in«lDdal  several  viaits  to  London.  Ho 
pe^Dled  out  that  tbo  bill  was  entirely  provided  for  in  the  ostimolo 
to  be  praaeatod  that  day,  and  a  li.  rate  would  be  aufliclent.  The 
Mayer  obaarv«d  that  the  bUI  (all  upon  them  all  with  (iirprliie,  and 
upon  no  one  more  than  himHctf  and  the  town  clerk,  who,  ho  wax 
sure,  waa  Tery  much  upset  nbi>ut  it.  Ho  oonsidoriNJ  that  Mr, 
WanI  had  acted  very  liberally,  eontidering  all  the  rTircu[uiiIiti>ou> 
of  the  case.  He  could  haio  "ont  in  d  bill  of  his  own  (or  some  £-111. 
but  instead  of  tbat  rolnscd  to  chargo  oicopt  for  actual  ox|jon>oii. 
The  bill  oaa  paised.  bnt  sobsotiuontly  Mr.  Hill  gave  notice  that 
at  the  iieit  meelinK  of  the  Council  lie  should  move  a  vote  ot 
consure  m  those  members  who,  knowing  tlie  wi*hes  of  nine-tenths 
of  the  ratofiayere.  Ignored  ihrir  nieinorial,  and  voted  away  C3>fT 
lor  the  provisional  onler,  Mr.  Eiorard  OMieed  amuMineat  by 
^ring  notioo  that  he  should  alto  move  a  voto  el  oonauM  on  lho*« 
laemMn  of  the  Council  who  promotnl  Iheoppontion  to  the  electric 
lighting  ordor,  and  so  inonHed  the  coit 
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Tt^oI- — An  ftlectrie  railway  27  milM  long,  between 
Riva  and  Pinaolo,  in  the  Tyrol,  is  projected. 

Tochniool  Sohool.— The    Spriti;;    Gardens    mill    at 
,cti))  i^  beiu;;  fitted  up  as  a  technical  achool. 

Rnsalan  TelaphoDM, — It  it  lUted  that  the  Riuaian 
Oovemtnont  intends  to  buy  up  iho  tele[»ho«e  linos  in  Its 
dominion. 

Asnieres, —  The  central  electric  station  at  AsDi^res, 
France,  has  been  completely  destroyed  by  fire,  the  damage 
being  SO.OOOf. 

Bndap««t. — ^The  fina  of  Ganx  and  Oo.,  of  Btidnpost, 
have  recently  added  to  their  already  large  works  an  electro 
chemical  laboratory. 

Klnctro-Harmonio. — The  smoking  concert  o(  the 
EIec4ro-Harmoiiio  Society  will  take  plac«  to-night  (Friday) 
at  St.  James's  tlall  BaDqiietin^-room. 

Alaminiaitt. — Accordinf;  to  M.  Mannesmann.  a  little 
tun|i;ateii  added  to  pure  alnminium  obviates  all  ditficulty 
from  attack  by  water,  salt  water  or  otherwise. 

Ele«trlOAl  Uuiafaotare  of  Chemioals. — A.  great 
fuss  H  being  made  in  certain  quarters  about  the  direct 
manufacture  of  chemtcala  from  brine  by  electricity.  As 
yet  we  bare  not  much  faith  in  this  discovery. 

Junior  KnclBMrinfir  Sooiety. — The  inaugural  meet- 
ing of  the  Beaeion  of  this  society  will  be  held  on  Friday, 
Norember  4,  atS  p.m.,  at  the  Waitminater  Palace  HoteL 
The  presidential  address  will  he  given  by  Or.  John 
Hopkinton,  F,K.S. 

Sberbome. — An  exhibition  installation  is  on  riew  at 
Sherborne,  eonUining  wind  engines  for  electric  li^ht, 
polieemeo's  lamps,  gas  and  petroleum  engines,  and  so  forth, 
and  there  is  room  for  other  exhibits  if  anyone  is  desirous 
of  showing  goods. 

Rapue. — A  central  station  has  just  been  started  in  the 
town  of  Baguse.  Water  power  is  supplied  by  two  turbinea 
of  100  h.p.  The  whole  of  the  olectnc  part  of  the  insul- 
lation  haa  been  carried  out  by  MM.  Brown,  Boveri,  et 
Cie.,  of  Baden,  Switzerland. 

Clvcitrio  ScwIds  MftoUnofl.  —  A  large  costume 
ostablisbment  of  Paris  is  being  Utted  by  M.  Jaques 
Uhlmann  with  electrically -driven  sewing  machines.  The 
current,  at  110  volts,  is  taken  from  the  street  mains,  and 
Mcb  motor  takes  two  amperes. 

Cnmberwel]. — The  Cumberwell  Vestry  have  set  a  gowl 
ex:im)>ltJ  by  giving  the  neceuary  power  to  the  Uenenul  Pur- 
I>o*es  Committee  to  secure  the  serricea  of  a  gentleman  to 
lectttro  at  the  Vestry  Hall  on  "  How  to  Light  Camberwoll 
by  Electricity."  The  name  ol  tho  lecturer  hu.i  nut  tranS' 
pired. 

Taxation  of  MaoUnery.— .A  mill  in  Sunderland  was 
waeaecd  recently  at  £4oO  increase.  On  appeal,  the  assess- 
ment, instesd  of  bcirif:  ii'rriM'ud,  was  decreased  by  £400. 
This  case  should  encourage  iiMiiufaclurera  to  resist  unfair 
assessments.  The  case  was  in  the  hands  of  Mr.  G. 
Humphrey- Dsvies,  surveyor  to  the  Associated  Manu- 
facturers. 

WlmshoTBt  Uaohlne. — The  WimBhimt  induction 
moohines  haveastnuigc  fascination  for  experimental  is  Ls, 
and  many  electricians  are  doing  tbeir  best  to  lead  the 
wayward  high-tension  spark  to  a  useful  purpose  in  lighting 
or  other  application.  Sir  Archibald  Campbell  has,  wu  are 
told,  an  SO-plntc  madiiuo  driven  by  u  mutnr  fur  ex|i«ri- 
mental  work. 


Liucariens  Train. — Messrs.  Brown,  Marshall,  and 
Co.,  of  Saltley,  buvo  just  built  a  most  luxurious  train  for 
the  F.  and  0.  service,  to  run  between  Calais  and  Brindia, 
fitted  with  every  requisite  that  comfort  can  suggest. 
Electric  bells  are  used  throughout,  and  we  suppose  small 
sets  of  storage  electric  him]>s  will  also  be  used,  though  this 
is  not  stated. 

Eleotrlo  Railway  la  Hnngary. — A  large  scheme  is 
promulgated  by  Messrs.  Gans  and  Co.  for  the  construction 
of  an  electric  railway  between  Vionna  and  Budapest.  The 
first  project  submitted  to  M.  Bares,  the  Hungarian 
Minister  of  Commerce,  has  been  refiued  approval,  but 
other  plans  are  being  prepared,  and  it  is  yet  hoped  the 
scheme  may  receire  approval. 

Honaoheld  LlBrhtlniT'— Books  on  house  lighting  bf 
electricity  ure  in  the  uii'.  We  have  already  noticed  otM 
recently  published,  and  we  are  now  informed  thsl  another 
will  be  issued  shoiily  under  the  title  of  "  Household 
Electric  Lighting,"  by  Mr.  Aogelo  Fahie,  Af.I.E.E. ;  paper 
cover  Is.  6d.,  cloth  i*.  CI.  Publishers:  .S|>on  and  Co., 
I^ndoD ;  J.  Falconer,  Dublin.  The  book  will  be  ftilly 
illustrmted. 

ObloaBTO  T«I«phona. — The  tests  made  with  the 
Chicago-New  York  long-disUnce  telephone  lino  have  not 
been  entirely  satisfactory,  though  sudictently  so  to  give 
Itromiso  that  the  difficulties  will  be  overcome.  The  music 
of  a  cornet  was  distinctly  transmitted,  but  speech  less 
distinctly,  though  it  was  possible  to  commuiticato.  The 
charge  is  9dol.,  or  38s.,  for  five  minutes'  coavertation.  It 
is  not  likely  to  bo  much  used  at  this  rate. 

Medala — At  the  meeting  of  the  Institution  of  Engi- 
neers and  Shipbuilders  in  Scotland  the  medals  and 
premiums  awarded  at  the  anunnl  general  meeting  of  the 
institution,  bold  in  April,  wore  presented.  Among  these 
were  premiums  of  books  awarded  to  Mr.  Henry  A.  Mavor 
for  his  jmper  on  "  The  Development  of  Electric  Distribu- 
tion;" to  Pral.  Andrew  Jamieson,  l'Mt.S.E.,  etc.,  for  his 
paper  on  "  The  Electric  Lighting  of  Public  Buildings." 

Tetephonlo  Tele^ams. — Dolyddelen,  in  Wales,  has 
long  yearned  for  telegraphic  communication.  It  has 
hitherto  received  nothing  but  official  notices  on  large 
sheets  of  blue  paper  of  ike  necessity  of  a  warranty  of 
income.  Now,  however,  posts  are  erected  not  for  a  tele- 
graph line,  but  for  telephones,  and  everybody  is  laliafied. 
The  connection  is  to  the  charming  resort  of  Bet tws-y- Coed, 
loved  of  orlistsand  tourists.  If  they  stray  to  Uolyildslon, 
they  are  not  now  beyond  reach  of  the  outside  world. 

Liverpool  University  Collese. — The  first  excursion 
of  the  Walker  Engineering  Labomtory,  Liverpool 
University  College,  took  place  last  week  to  the  Hlghfiold- 
street  central  station  of  the  Liverpool  Electric  Supply 
Company,  by  kind  permission  of  Mr.  A.  M.  Holmes, 
engineer  to  the  eompikny.  Tlie  [Kirty  ('10  in  number), 
accompanied  hj  Prof.  HeleShaw,  were  conducted  through 
the  works  by  Mr.  Holmes,  who  explained  each  depsirt- 
munl,  inclu'linjr  iho  boilor-house,  ikccumulator-rnoms,  and 
dynamo,  transformer,  and  engine  rooms,  explaining  the 
metboda  of  supply  and  testing. 

Xleotrlolty  In  nines, — In  a  leading  article  in  the 
Iron  <iful  Sift!  Trades  Journal  it  is  pointed  out  that  electric 
coal-cutters  "  would  be  much  improved  if  adapted  to  drill 
in  any  direction  bosi  Jm  the  vertical  without  disturbing  the 
huriKontal  position  of  the  framework."  After  alluding  to 
the  benefits  of  electric  locomotives  for  hauling,  our  con- 
temporary remarks  that  there  is  a  good  field  for  electric 
railroads  with  overhead  conductors  for  mining  districts, 
"  as  the  water  power  heretofore  neglected  is  being  called 


I  ud  tbft  tnuMminion  of  power  to  diaUnt  {mints 
:  th»  mtanAtf  of  ttw  future." 
b — TIm  Compagnie  tie  I'lndunria  Eleetriquo,  of 
•  joM  bMO  K«mrd«l  the  contract  for  tbo  corn- 
el A  eentnl  electric  «ution  uxl  muim 
'  lor  tb«  lifrhting  and  traiiamiuion  of  power  for 
I  fli  Soleon.  The  ceiitnl  station  will  include  two 
'  cetiimBOi  BOirgnt  dynjuao*.  driven  by  turbine*  and 
pvififc  a  ])reMur«  of  6,t00  volu  for 
M9  h-p.  a  disuiioe  of  38  kilometres  (16.} 
■L  Va  bepe  to  give  fall  detail*  of  Uii*  intcrosting 
tHiiioa  when  it  baa  itarted  work. 
C«a«t  OownteaUoo  io  Kent. — With  a  view  to 
e  intereitB  of  the  Maftring  community,  and 
^i»  ^<  .^-^'aaatng  the  facilitiee  for  saving  life  at  eea, 
dhtfrie  aononiaition  bu  been  greatly  impirovcd  nlong 
Ife  Kaatiak  coaaL  Broadalain,  Ramtgate,  and  Murc'Ue 
lelagrapfaically  connected  with  Lloyd'a  aii^nul 
Xorih  Forela<id.  The  North  &indhead  lighuhip, 
Goadvia  Saads,  wjU,  it  is  now  stated,  he  connected  by 
mUs  witk  the  Btation  to  )«  erected  at  Dumi>ton  Gap, 
•hoot  half-waj  between  Broadsiairs  and  lUmsgaUt.  At 
this  etation  a  man  will  be  constantly  on  duty. 

Celeor  Pbotoeraplir* —  M.  Lippmann  bas  been 
pf^*^  with  energy  hie  investigations  into  colour  plioto 
(nphj.  Be  aaya  that  "on  the  layera  of  albumiiio- 
broiBide  oi  silver  rendered  orthochromatic  by  ataline  and 
eymidiw,  I  obulncd  very  Imlliani  photo>n'-iph*  of  speclni. 
All  the  eolotin  came  out  at  once,  even  the  red,  without  the 
iDUrposition  of  coloured  screens,  and  uftcr  an  exposure  of 
(rem  five  to  thirty  Mcoivds."  Heaubmicied  pboio^iiipha  of 
•tained-ftlasa  windows,  draperiee,  orango,  and  a  [larrot, 
taken  by  electric  light  with  five  to  ten  minutes'  oxposuro,  in 
which  the  colour  i*  noticeable  lu  well  as  the  foim. 

Bdlaon  Lamps. — It  is  understood  that  the  General 
Electric  Com|Mny  lus  no  intention  of  altem^Alng  to  sqimah 
the  other  American  lamp  manufacturers,  nor  take  stepa  lo 
niio  the  price.  Licenses  will  probably  bo  issued  to  munu' 
hctoren  at  a  reasonable  royalty.  The  present  plant  of  tim 
General  Klectrie  Company  would  not  be  aufGcient  to  cope 
with  the  monopoly,  nor  would  it  prob.ibly  bo  wise  to 
Inenase  tbc  factory  for  the  short  time  ibe  |iat«nt  haa  yet 
to  run.  The  Weatinghouse  Company  are  intending  to 
Uke  up  immediately  the  manufacture  of  a  new  type  of 
lunp  which  it  is  claimed  does  not  infringe  upon  the  Edison 
patent. 

ZtoolauU  STBt«iD. — The  New  Decimal  Aaaocialion  has 
recently  iauied  a  new  proapeclua,  which  shows  that  the 
gsoentl  comniittee  consists  of  14  members  of  the  llouao  of 
Lords,  principal  among  whom  on  the  *cience  side  it  Lord 
Kelvin,  27  members  of  Parliament,  representatives  of  37 
Chambers  of  Commerce,  'J7  Tnwlcs  Councils,  and  numl)cr« 
of  bankers,  enfoneers,  electricians,  and  ntercbante.  It  is 
eotpoctAd  that  the  day  is  not  far  diaUnt  when  the  decimal 
■ystem  will  bo  taught  alongsido  the  other  in  every  lio^tnl 
•ehool,  and  when  this  is  done  the  extension  of  ibe  know- 
ledge  of  the  system  to  the  public  will  be  a  matter  of  a  few 
jretraonly. 

Ifaltlphft8«  Srat«m. — The  /iMrieal  jyotld  loarna 
thai  in  Now  KtigUnd  a  |Jant  is  to  be  installed  this  month, 
ndng  *  mulliphasn  generator  and  motor,  each  nf  300  h.p. 
capacity,  to  transmit  |>ower  from  a  waterfall  11 J  miles 
distance.  The  motor  will  bti  used  to  drive  dynnmox.  to 
■upply  the  current  for  street  lighting.  We  should  have 
tlmigbl  transformers  would  have  been  simpler.  £lecUic 
tninvsy  eoocidaralioiu  may  be  in  view,  for  uiir  con- 
traponry  adda,  "  Boeh  eervioe  would  be  an  ideal  one  for 
driving  railway  gsnaraton^  owing  to  the  steadineaa  of 
running  and  the  tact  that  violent  fluctuations  of  load  that 
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are  sucb  a  prominent  feature  of  railway  o]i«ration  prodii 
an  inappreci.tble  effect  on  the  speed  of  multijihase  motors.' 

Messrs.  Whlttaker  and  Co  announce   Prof.  Olfnr 
Lodge's  "Treatise  on  Lightnine  Conductors  »od  Ugfhtliing 
Guards  "  ;  "  A  Cora(irehen*ive  Work  on  tbo  DynatDO,"  by 
C.  a  Hawkini  atid  F.  Wallas ;  "The  PrincipLee  nf  Fittiag 
for  Engineer  Students  and  others  " ;    "  Klectrical  Ezptri 
menta,"    by     G.     E.     Bontiey  ;     "  Pntclical      Boethr 
Light    Fitting."    by   F.    C.  Allsop  ;    "  FJeotric   Li^itting 
and  Power  Distribution,"  by  W.  Perron  Maycock,  JU.I££ ; 
■'  How  to  Manage  a  Dynamo,'  by  S.  U.  Bottcae;  "  Else-    ■ 
tricity  and  Magnetism,"  by  S.  R.  Boltonfl  ;    **  Cbeoustty,' 
by   T.  BoUs,   F.I.C.,   F.C.S. ;    "Geology,"  by  A.3.  Juk« 
Browne,  F.G.S. ;  and  other  volumee. 

American  Storagre  Battery  Monopoly. — Alt«r  ■ 
struggle  Issting  for  about  ten  years,  beginning  in  iti 
Patent  Office  and  carried  auooessivcly  through  the  UaM 
SiaiM  Circuit  Couru  in  eeveral  suttee,  the  United  Swn 
Circuit  Court  of  Appeals,  on  the  itb  iiist.,  handed  downs 
decision  iiustainin|i;  ibe  ilccroe  of  Judge  Ooxe  rendered  ie 
.luly,  1891,  in  the  ^uit  of  the  Brush  Com[i«iiy  eguiiit  lh«' 
Elcctriciil  AccnmulstorCompany.  Thesolorishttoas«ston|s 
batteries  wiib  the  active  msiier  mechanically  ojipbed  a 
now  owned  by  the  Consolidated  Electric  Storage  CoutMoy, 
the  licensees  of  the  Brush  Electric  Company.  Coeio 
ijiiontly,  luyi  the  ScUulijic  .■imerican,  this  deeUioa  gins 
10  the  Consolidated  Electric  Storage  Company  a  DtoooJNijr 
of  the  storage  battery  busineai  throughout  the  UntH4 
States  for  a  period  of  over  10  jrears  next  ensuing. 

Glnegow  OmaibnS. — It    seeras    that    tha    fils^ne, 
Tramii'iiy  (.'<im|Kitiy,    ready  with   im))roveaenia,    atartari 
an  omiiiiiiH  on  Saiunlay,  not  only  electrically  lighted,  ba 
furnished  with  pneumatic  tyres.    The  omnibus  movee  vitk 
the  greatcxl  smoothness    aiid   noiseleesnaB«.       Th«  mu 
in«ide,  which  are  covered  with  crimaon  velvet,  are  niDaiif 
on  aprings,  which  mUIs  much  to  tbo  comfort.     The  ilMi 
1.im[i  is  fixed  in  the  roof,  supplied  from  a  battoiy^r 
uealh  one  of  the  seaie  containing  a  sufficient   ston|i4 
electrical  energy  for  24  hotm.    Twelve  passengers  ash 
carried  inside  and  U  oittskle.    The  tyres  on   the  wMi 
measure  altout  3}in.  in  diameter,  and   can    wiihslaats 
pressure  of  I87tb  to  the  square  inch.     To  ipiard  agk^ 
any  nak  of   tha  indiarubber   being  ptinctured   by  ste| 
stones  or  otherwise  the  tyrea  are  thoroughly  |irolMt*lkf 
several  plies  of  canvas,  together  with  a  covering  at  «m 
wove  netting.     The  irapMved  'bus  la  much  appreoiaUA 

Eleotro  -  Therapeatlos.  —  Oar  cotiteroponry  tb 
Iffslent  ElrdrieioH  has  a  note  commending  the  aetfaa  4 
the  I^ondon  Khctrieai  Hmete  in  its  crediuble  work  td  » 
l>oBin>;  <{uackery.  We  ore  in  accord  with  our  ooatenpocor], 
And  would  point  Mil  that  technical  journals  ore  oittltBB 
[)bced  in  a  [tecuuiary  loss  by  their  action  coocvWB| 
"qiLackory."  It  is  by  no  means  uncommoa  tit  nmm 
wpy  for  an  a<lveftisement  at  a  high  prioe  frem  adw 
itaiug  agenu  of  good  standing.  Greatly  to  the  oete 
of  what  may  be  temed  the  representative  tetheiml 
joumala  of  tbis  country,  all  such  «ilvsrtiseuettl»  an 
initJintly  refused.  There  ia  no  doubt  thai  olthsr  thi 
Kltdriatl  lUvieK  or  oonelves  could  benefit  to  the  tarn 
possibly  of  faundreils  of  pounds  were  the  restrivtiuas  a» 
corniuft  siKb  advertiseoMinU  withdnawD.  When,  ihea  a 
technical  journal  abandons  iu  silence  and  undert^bii  is 
self-defence,  an  aggressive  iioltcy,  it  is  the  interoat  of  >u 
colleagues  and  the  industry  generally  lo  support  the  geei 
work. 

Electric  Foaataia  at  Craig- jr-Noa. — M.  Oonsh 
Trouvt'-  has  jum  finished  a  commisaion  for  an  elevtrk  Ise* 
lain  at  Craig-y-No«,  the  W'elsh  mountain  borne  of 
Pstti-Nicolini.   The  basin  of  the  tuuntoto  b  90fL 
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aod  the  jets  are  illamin&ted  b^  four  200-c.p.  incandeacent 
lamps.  The  light  is  projected  on  the  jets  bf  raeana  of 
four  parabolic  raflectora  under  the  glass-covered  chambera, 
from  which  the  water  apriof^.  The  tints  are  given  to  the 
light  hy  interposing  coloured  glaaaea  arranged  on  two 
Buperpoaed  diaca,  concentric  or  otherwiae,  which  are  turned 
in  the  same  or  opposite  directions  with  equal  or  unequal 
Tclocibies  by  means  of  a  small  waterwbeel.  By  this  meana 
the  play  of  colour  on  the  water  can  be  diversified  like  that 
of  the  kaleidoscope.  Each  of  the  lamps  consume  aix  amperes 
at  110  volte.  Mr.  Trouv^  was  asaisted  in  carrying  out  thia 
elertric  fountain  by  Ur.  Sunidge.  There  is  also  a 
brilliant  search-lieht  on  the  tower  at  Graig-y-Noa,  which 
is  brilliant  enough  to  be  seen  14  miles  away.  Craig-y-Noa 
haa  now  the  light  to  be  called  a  veritable  electrical  palace. 

Gearless  Blotom. — An  improved  gearless  motor  haa 
been  brought  out  by  the  Short  Electric  Kailway  Company 
in  America.  The  chief  points  of  this  new  motor,  of  which 
great  things  are  expected  for  heavy  work,  are  that  it  weighs 
2,3001b.  for  20  to  25  b.p.  motors,  and  is  capable  of  being 
coupled  direct  to  30in.  wheels.  It  is  triangular  in  shape, 
and  has  13  field  magnets  cast  integrally  with  the  frame, 
and  three  consequent  pole-piece?,  making  a  six-pole  machine 
of  peculiar  form.  The  frame  is  of  cast  ateel,  and  every  part 
is  utilised  in  the  magnetic  circuit  It  is  waterproof,  has  only 
two  bruahea  (carbon).  The  copper  capacity  ia  very  large. 
Friction  and  hysteresis  are  reduced  to  a  minimum,  and  its 
efficiency  reaches  nearly  90  per  cent,  at  one  part  of  its 
load.  Two  motors  are  intended  to  be  used  on  each 
car,  and  in  series  will  make  10  milea  an  hour,  and  in 
parallel  about  20  miles  an  hour.  The  motors  are 
made  about  20  h.p.  for  the  ordinary  street  railroads, 
but  will  be  made  of  larger  size  for  interurban  traffic.  The 
motor  is  to  be  ahown  and  tested  at  the  National  Street 
Bailway  Convention  at  Cleveland. 

Xleotrioal  Coast  Commanication. — The  resolution 
of  the  House  of  Commons  paaaed  last  session,  on  the  motion 
of  Sir  Edward  Birkbeck,  Bait.,  on  behalf  of  the  Royal 
National  Lifeboat  Institution,  relative  to  the  establishment 
of  a  complete  system  of  electrical  communication  on  our 
coasts,  has  already  produced  good  results,  many  of  the 
coastguard  stations  and  post  offices  on  the  most  dangerous 
parte  of  the  coast  having  already  been  telephonicaliy  or 
telegraphically  connected  with  the  view  of  giving  early 
notice  to  the  lifeboats  that  their  aarvices  are  required. 
During  the  recent  storm  there  were  no  leea  than  three 
instances  in  which  the  newly  established  telephone  wires 
proved  of  service.  At  Brancaster  the  lifeboat  was  called 
oat  by  a  telephone  message  from  the  coaatguard  at 
Thoriiham  and  saved  five  lives.  At  Hunstanton  the  life- 
boat crew  were  promptly  assembled  in  response  to  a  tele- 
phonic message,  but  the  necessary  assistance  was  given  by 
another  boat;  while  at  Wenterton  the  telephone  was 
successfully  used  to  secure  the  services  of  a  tug  from 
Yarmouth  to  tow  out  the  lifeboat  to  assist  a  wreck  on  the 
Happiaburgh  Sands. 

Oione. — The  commercial  manufacture  of  ozone,  which 
was  carried  on  in  London  by  Mr.  Ernest  Fahrig  a  year  or 
two  ago,  has  been  undertaken  by  him  on  a  more  extended 
scale  in  Marseilles,  Illinois.  The  Fahrig  proceaa  consists 
in  the  manufacture  of  oxygen  from  peroxide  of  manganese 
ftnd  hydrate  of  soda  and  lime,  and  its  ozoniaation  by  elec- 
tricity. The  installation  is  established  in  connection  with 
the  American  Ozonised  Water  Company,  and  ia  described 
in  a  recent  number  of  the  Western  Electrician.  Ozone  ia 
found  a  much  stronger  and  far  less  harmful  bleacher  than 
chlorine,  and  ia  now  used  for  the  blanching  of  spices,  treat- 
ment of  table-water  for  killing  the  germe,  preservation  of 
tinned  meata,  fieh,  and  milk,  the  ageing  of  wines,  oxidation 


of  oils,  destruction  of  bad  matters,  bleaching  of  linen,  ailk, 
ivory,  bones,  sponges,  and  other  materials.  The  ozone 
industry,  under  Mr.  Fahrig's  earnest  and  persevering 
endeavours,  promises  to  become  an  important  one,  and  is 
an  example  both  of  the  usefulness  of  electricity  and  also  of 
the  utility  in  the  present  state  of  the  electrical  industry  for 
an  experimenter  to  take  aome  specimen  field  of  manufacture, 
create  a  demand,  and  himself  fulfil  thia  demand. 

Aooamnlator  Traotlon. — The  notice  issued  recently 
by  the  Electrical  Power  Storage  Company  of  their  willing- 
ness to  undertake  accumulator  traction  at  a  fixed  and  not 
too  large  proportion  of  the  total  receipts,  has  aroused  a 
considerable  feeling  of  interest  and  even  of  surety  that  at 
last  something  may  be  done  with  the  ugly  duckling  of 
British  electrical  engineering  —  tramcar  traction.  We 
hope  the  matter  will  speedily  turn  out  aucceasful,  and, 
if  ao,  there  will  be  all  the  greater  encouragement  for 
inventors  to  deal  with  the  lightening  of  the  weight 
of  the  batteries.  The  enormous  weight  of  three  tone 
now  carried,  according  to  Mr.  Dickenson,  on  the  Bir- 
mingham trams,  is  evidently  ridiculous.  Attention  is 
directed  on  the  Continent,  as  will  be  seen  by  a  note,  to 
the  lightening  of  weight,  but  the  hints  given  in  our  last 
issue  as  the  result  of  Mr.  Desmond  FitzOerald's  experi- 
ments in  gilding  lead  are,  in  our  opinion,  more  likely  than 
investigations  in  any  other  direction  to  prove  a  practical 
solution  of  the  weight  difficulty.  Meanwhile,  Mr.  Frank 
King  is  convinced  of  the  safety  of  his  policy,  and  we 
understand  that  several  very  large  projects  are  under 
consideration. 

Nelson. — The  works  for  the  supply  of  Nelson  (Lanes.) 
with  electric  light  have  been  commenced.  The  station  ia 
for  600  16-c.p.  lamps,  and  applications  for  over  300  lamps 
have  been  received.  The  dynamo  will  give  360  amperes 
ai  110  volts.  Of  main  cable  1,550  yards  will  be  laid.  The 
cable  itself  will  be  composed  of  61  copper  wires,  forming 
almost  a  solid  copper  bar,  covered  with  pure  vulcanised 
indiarubber  and  coated  with  hemp  and  tar.  The  cable 
will  be  1  Jin.  in  diameter.  Cast-iron  troughs  in  6ft.  lengths, 
each  weighing  2|cwt.,  will  be  used,  and  to  prevent  the  admis- 
sion of  water,  and  thus  preserve  the  insulation  of  the  cable, 
the  covers  of  the  troughs  will  be  packed  with  solid  india- 
rubber,  with  alao  indiarubber  packings  between  the  troughs, 
Tapping-boxea  will  be  placed  at  intervals.  From  the 
tapping-box  the  wires  are  conveyed  in  glass-lined  wrought- 
iron  tubes,  1  Jin.  in  diameter,  to  small  junction- boxes,  very 
similar  in  construction  to  the  tapping-boxes.  From  each  of 
these  boxes  the  current  will  be  conveyed  in  two  glass-lined 
tubes  to  the  premises  of  consumers.  The  designing  of  the 
scheme  has  been  carried  out  hy  Mr.  John  Foster,  the 
aaaiatant  gaa  manager,  and  the  establishment  of  the  instal- 
lation will  be  carried  out  under  his  supervision. 

Bonlogne-SDr>Mflr. — The  central  electric  station  of 
Boulogne  is  situated  nearly  outside  the  town,  three-quarters 
of  a  mile  from  the  centre  of  the  town,  close  alongside  its 
principal  customer,  the  railway  station.  The  distribution 
is  carried  on  by  the  three-wire  system  and  accumiUawrs. 
Two  Weyher  and  Richemond  condensing  engines  of 
1&5  h.p.  drive  two  Desroziers  dynamos  of  260  amperes, 
and  300  to  350  volte,  and  a  smaller  dynamo  of  the  same 
make  giving  130  amperes  at  120  volts.  The  Utter  charges 
the  accumulators  specially  installed  for  the  railway  station, 
arranged  in  two  groups  of  92  cells,  taking  130  amperes 
charging  current,  with  their  own  switchboard.  From  the 
other  dynamos  mains  are  led  to  a  sub-station  of  batteries 
of  130  cells,  with  an  output  of  400  amperes.  A  hand- 
regulator  is  used  to  vary  the  cells  in  charge  and  discharge, 
and  hy  a  special  arrangement  used  here,  it  is  believed,  for 
the  first  time,  the  set  of  batteries  can  he  connected  up 


difrarenU3r  erery  day  to  equ&liae  the  charg«  and  dtMbkrgo 
o(  tb»  two  ud«  of  tho  ajntom.     Tho  mains  are  ftll  under- 
ground, inaulat«d  cablu  being  used  placed  on  gUas  insu- 
Utora  in  an  eartbenw&re  trougb.     A  depreMion  in   the 
bottom  of  tbe  trooKb  Mrves  to  cuTf  ofi  any  coodenied 
TEter,  and  the  ayittm  fau  gircn  excellent  reeulu  daring 
tho  IB  montbn  it  hat  been  at  work.     The  price  of  current 
is  12  ceDCimea  per  hecto-watt,  or  rory  nearly  !»,  i>«riii[^>ly 
unit 
^m    WaatlBshooBo    InoaadesceBt    Lamp.  —  The   fol- 
^Bowing  ]MitiviiiarK  of  tbo  new  lump,  which  il  \a  oUimed  doe* 
^Bnol  infringe  the  Edison  patent,  are  volunteered  by  ihe  W'eat- 
^in([bouto  Company  :  "The  new  lamp  differs  radically  from 
thow  now  in  use.     It  requires  no  pUtinnm,  and  I*  made  iti 
•epamto  |>art«,  ao  that  tbe  burner  can  be  renewed,  and  the 
bulb  and  other  larta  uted  over  and  over  af^n,     Furtber- 
more,  by  tnoans  of  an  important  discovery,  tho  burner  is 
rendered  suble,  iu  cfliciency  increased,  iu  life  prolonged, 
aoA  its  normal  candle-power  nuiuuined.     'fho  manufacture 
of    tbMO    lamps   will  bo  carried   on  almost  entirely    by 
UMhloery,  Hu>  first  cost  being  thus  reduced,  to  tbat  with 
tbt   adrantagee    obtained   from   tho    reuse    of   bulbs,   a 
saving    of    from    30    to   50   |>«r   cent,  to   consumers  in 
the    cost    of    incandescent    Ura|ie    for    a    given    aerrice 
"    will     be    effected.    These    Umpa    are    in    appearance    a 
^-decided  impiovemont  over  tbote  now  in  use, and  when  used 
^pnrith  a  new  socket  ileitigoed  for  the  jiuriiotte  a  further  re 
^  duction  in  coat  of  lamp  renewaU  will  be  effected,  as  no  base 
nttachmont  is  required  to  make  connection  with  the  socket." 
Important  allowances  will  also  be  made  for  return  of  bulba 
to  the  factory,     It  is  aoen  that  the  Westinghouso  Company 
are  certainly  not  content  to  set  down  tamely  under  tbe 
■Ddfaon  monopoly.     It  is  necetaary  to  [loint  out  that  oidy 
^Rbe  seeond  claim  of  Edison's  |Ktt«nt  is  upheld,  the  other 
throe  claims  havinc  been   held  by  the  Court  not  to  bo 
infringed.     The  lamp  is  made  under  the  old  Sawyer  Man 
patent. 

W«at«  Coal.— We  areacctiatomed  to  diaaertations  on 
I  enormous  wasiefutnei*  of  tho  preaont  mothodn  of  using 
for  steam  engines,  but  it  would  seem  in  lealily  as  if 
tie  waste  were  often  greator  underground  thnn  above 
aund.  Such  is  st^torl  to  bo  tbo  ciiso  by  Mr.  James 
lite.  F.O.S.,  in  the  courte  of  a  ))aper  read  by  him  recently 
'Wfore  the  mombora  of  tbo  North  iStaffordshire  Mininj^ 
Institute.  It  i«  tjuile  |)ossible  that  here  electricity  may 
come  to  the  aid  of  colliery  manageis,  with  specially 
doai}(ncd  coal  cullers  for  the  various  class  of  coal,  for  the 
waste  alluded  to  is  mostly  in  the  breaking  of  the  coal  into 
almost  valuoieaa  slack.  It  would  really  seem  as  if  tbe 
b«st  thing  to  be  done  at  the  preient  time  would  be  to 
obtain  carefully -digested  reports  as  to  the  exaet  slate  of 
tho  re<|uiremenu  for  collieriea  in  hauling,  cutting,  lighting, 
sigoallinir,  and  testing  for  dsngoroui  gasea.  Fully  put 
before  electrical  engineers  from  tbe  colliery  enginoor's 
point  of  riew,  there  wouk]  probably  be  little  time  before 
tbo  reqiiiremenu  wouhl  be  fully  and  exactly  satisfied.  la 
it  not  worth  tbe  while  of  the  Mining  Institute,  or  some 
body  like  tbe  Society  of  Aria  or  our  own  Institution,  to 
forsially  api^y  for  and  report  upon  tho  present  reijuire- 
nwnta  of  colliery  engineers  t  It  would  lead  to  better  and 
!  wan  economical  methods  of  colliery  work,  and  show  tbe 
euot  fields  of  business  tbat  are  open  to  alsotrio  laotor 
men  and  oleetric  lampmakers,  wbilo  seoondary-battery 
m^ikera,  dynamo  and  wire  makers  would  all  ]urticipat«  in 

Ptliu  livriirtit. 
Cbambor  of  Commero*.— A  meeting  of  tbe  Elec- 
trical Trades'  tiection  of  tbo  London  Chamber  of  Commerce 
was  hold  but  Friday,  at  Ihe  offices  of  the  Chamber,  Botolph 
House,  (iaatchesp,  at  wbieb  tbe  rules  and  regulations  of 


tbe 


the  Board  of  ^rade  regarding  tbe  electrical  indottry 
diMussod.  The  chair  was  occupied  by  Major  Flood  Phge. 
Mr.  Cfompton  alluded  to  tbe  correspondence  between  tbe 
section  and  tbe  Board  of  Trade  in  tS90  relative  to  two  of 
tbe  Board's  rulea  as  to  overhead  wires — the  thiekpi  of 
insulation  and  suspending  wires.  Tbey  were  ipvea  to 
understand  at  tbe  time  that  tbe  Board  would  not  rBPiaat 
to  modify  theio  mlea,  h  requestod,  until  tbey  had  btM 
preesed  to  do  ao  by  some  authority  as  inflaeottal  a>  t^ 
Council  of  the  Institute  of  Electrical  Enf^oaac^  vUob 
originally  advised  tbem.  Ue  bad  aooordingly  coBBtsmalad 
with  tho  Inatitnte,  and  Prof.  Ayrtoii  had  at  ooeetikM 
tbe  matter  up,  and  a  committee  of  the  lastttNta  }ai 
been  appointed  to  go  into  iU  It  was  quite  dear,  however, 
tbat  tbo  investigation  desired  by  tbem  must  now  be  wider 
than  that  originally  contemplated,  and  mnet,  in  bet,ia- 
biace  the  whole  subject  of  the  Board's  interfareDee 
tho  electrical  industry.  lie  did  not  believe  that 
had  ever  intended  that  tbe  Board  of  Trade  aboald  dal 
with  tbem  in  regard  to  matters  of  the  smaUeat  detail 
Emile  Garck^.,  tho  Chairman,  General  Webber,  and 
gentlemen  took  [luri  in  the  discuidion,  tbe  general  (< 
being  tbat  it  would  be  advisable  in  tbe  first  place  to  try 
induce  the  Council  of  tbe  Institute  of  Electrical  Sngj 
to  modify  tbe  a<)vice  which  ibey  originally  gave  to 
lioard  of  Trade.  Eventually  a  resolution 
appointing  a  sub^commlttee  of  tbo  section  to  conaider  the 
whole  question  of  tbo  regulations  of  tbo  Board  of  Trad^ 
and  to  confer  with  the  Inatitute  of  Electrical  Engiiwen. 

Informatioa. — Not  only  sboukl  we  call  attention  te 
tbe  Ion;;  series  of  articles  which  are  ap)>earin|[  in  the  Bilftd 
Ei'ening  Tdfyraph,  but  we  should  also  refer  to  an 
seriesof  articles — which basboenconcluded  with  the 
article— in  the  Gtatyoiv  tieraid,  on  tbe  tramway 
question.  A  vaai  amount  of  infonuatJoti  baa  been 
nated  in  this  manner,  and  so  far  as  wo  can  see  the  late 
mation  boa  l>een  fairly  given.  A  number  of  the  ■■! 
important  firms  which  have  carried  out  tractioo  *A 
are  mentioned,  but  wo  should  like  to  adrl  a  IsUs 
information  about  a  short  line,  which  to  as  ta  soae 
what  unique.  Southend  is  fairly  well  known  « 
possessing  a  pier  over  a  mile  and  a  quarter  jn  lenfd^ 
and  having  on  this  pier  an  electric  tram  Una  vbitk 
was  constructed  by  Mescn.  CromptoD  and  Oa  If* 
think  tbia  line  has  been  ninntng,  during  the  eaaaoa,  w 
for  snmothing  like  three  years.  Tho  engine  la  ooe  of 
Da  vey- Pax  man's,  and  has  never  given  anytrooble;  tb* 
dynamo  is  one  of  CrompAon'a,  and  alto  has  given  oe 
trouble.  Tbe  engineer  in  charge  of  this  inatallation  iMitl 
bo  congratulated  that,  with  no  aeeond  dynasu)^  be  baa  bMi 
able  during  tbo  whole  of  this  period,  not  only  to  run  tbe 
tramcars  as  required,  but  also  to  tight  the  pier  with 
arc  lights  and  tbe  pavilion  with  ineandeacenl  Uichia. 
None  but  those  who  bave  bad  chai^  of  an  instaHatji 
with  what  may  be  temed  no  stand-by,  will  undenuiri 
the  resjMHuibility  which  attaches  to  the  keeping  of  every* 
tbitig  in  due  order  for  tbe  multiludinon*  work.  Aa  we 
say,  tbia  line  is  a  mila  and  a  quarter  in  length,  and  *o 
imagine  that  what  can  bo  done  on  the  mile  and  a  qaaiitf' 
can  be  done  on  a  line  twice  or  10  times  the  laagtli  with 
tbe  necessary  suitable  apparatus.  We  undentaad  that. 
during  this  slack  season,  the  instalLatioo  at  Soathend  4i  to 
bo  thoroughly  overbauled. 

The  laatltaUon. — Tbe  next  moetiog  ot  tbe  lastitn- 
tioo  takee  pUce  on  November  10,  and  our  oootributor,  Ur. 
8.  P.  Walker,  baa  uken  tbe  opportunity  ol  giving  espaws- 
aion  bo  opinions  which,  to  aay  the  least,  are  not  quile 
favourable  to  the  adminisiralivo  system  of  the  laetiUiliea. 
Bat  Hr,  Walker  suffers  in  not  betng  behind  the 
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quite  ao  much  aa  the  papera  he  refers  to.  The  dealings  of 
the  Institution  with  the  teohnical  preas  are  much  on  a  par 
with  the  proceedings  of  the  heathen  Chinee.  Readers  of 
onr  esteemed  contemporary,  the  Eleetrieal  Revww,  may 
remember  towards  the  end  of  the  spring  aeasion  it 
had  occasion  to  call  attention  to  the  vacillating 
policy  of  the  Inatitntion.  We  hardly  considered  the 
matter  worth  attention,  but  we  find  some  of  the 
members  are  by  no  means  pleased  with  the  condition  of 
affairs.  Let  ub  recall  the  matter.  In  earlier  days  the 
technical  papers  were  allowed  to  make  their  own  reports. 
Then  cams  a  time  of  authorised  reports,  which  meant  that 
the  papera  and  reports  were  officially  sent  to  the  various 
editors.  Towards  the  end  of  the  spring  session  these 
official  reports  were  stopped.  Our  conteoaporary,  tike 
others,  made  its  own  arrangsments,  but  these  weie  officially 
objected  to.  What  wilt  be  the  course  pursued  during  the 
forthcoming  session,  we  neither  know  nor  care.  It  would 
not  be  difficult  to  give  the  names  of  the  busybodies  on 
the  Council  to  whose  initiative  these  proceedings  are  due, 
but  the  Electrical  Engineers  are  not  in  the  habit  of 
TTorshipping  such  heroes.  In  our  opinion  the  official 
reports  were  fairly  satisfactory,  and  might  well  have  been 
continued.  Mr.  Walker,  however,  is  quile  right  in  his 
contention,  that  some,  not  alt  the  members  of  Council,  have 
the  idea  that  the  Institution  is  run  for  tbeir  special  benefit. 
He  is  right,  also,  in  the  discreditable  way  in  which  men  are 
elected — men  who  have  not  the  remotest  knowledge  of 
aught  electrical,  nor  any  pretence  to  such  knowledge. 

Dcdardin's  Sleotrio  Meter. — M.  D^jardin,  the  well 
known  constructor  ot  the  Jacquemier  and   Mar^s  meters, 
has  himself  brought  out  a   new  watt-hour    meter    with 
almost  continuous  integration.     His  object  has   been  to 
provide  a  atroogly-built  cheap  meter,  giving  exact  readings, 
and  using  leas  current  than    is    usual  in   most  meters. 
His  meter  consists  of  an  electrodynamometer,  a  weighing 
niechaniim,   clockwork    movement,  and    totalising    gear. 
The    electrodynamometer    is    composed     of    a    movable 
fine-wire  coil   between   two   fixed    thick-wire    coils,    the 
latter  wound  inversely  to  act   similarly   upon    the   thin- 
wire    coil ;    the    thick    coils    take    the    whole    current 
measured,  and  the  thin  coil  is  in  shunt.      The  movable 
thin  coil  is  connected  to  a  balance  beam  by  means  of  a 
suspension  rod,  and  the  couple  it  exerts  under  the  influence 
of  the  current  is  proportional  to  E  I.     The  method  of  inte- 
gration is  peculiar.  The  balance  arm  of  the  weighing  mechan- 
ism is  furnished  with  a  wheel,  which,  when  the  beam  is 
in  an  horizontal  [wsition,  gears  with  the  clockwork  of  a 
40-day  pendulum  clock ;  this  latter  is,  by  its  construction, 
connected    to    the    totaliser    every    five    minutes.      Tne 
movable  coil  is  connected  to  a  very  flexible  chain,  known 
in   Paris   as  a  "chaine  de  regence";    this  it  pulls  over 
in   proportion  to    its  displacement      The  clockwork  on 
connection  winds  back  the  chain  until  a  sufficient  length 
is  unwound  to  overcome  the  weight  of  tbe  balance  arm, 
when  it  swings  down,  coming  out  of  gear,  and  stopping,  of 
course,  the  registration.     The  chain   is  wound   off   con- 
tinuously during  the  five  minutes'  interval,  and  if  after  a 
reading    is    finished    more    lamps    are    thrown    on,   the 
balance    goes     up     at     once    and    the     supplement    of 
energy   used    Is    registered.      The    registration    is    thus 
continuous,  except  for  a  period  of  two  or  three  seconds 
in   each    period    of     five    minutes,    when   the    chain    is 
being  wound  back  into  place,  and  the  integration  is  thus 
continnouB  for  297  Beconds  out  of  every  300.     The  expen- 
diture of  current  is  practically  nil,  as   the  movement  is 
carried  out  by  clockwork,  but  meters  are  also  made  with 
automatic  electric  winding.     Three  screws  are  supplied  to 
keep  the  movable  parta  in  place  for  safety  in  transport. 
Illustrationfl  of  the  IMjaidin  meter  are  given  in  L'Eleclricim 
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for  October  22,  with  description,  of  which  the  above  !■  a 
short  abstract. 

Theory  of  Aaomnnlaton. — M.  Bidard,  professor  ot 
chemistry  at  Bouen,  has  recently  expounded  his  theory  of 
the  action  of  lead  accumulators.  This  theory  ia  published 
in  the  Bulletin  Internationale  de  rEleetriciU,  and  the  author 
considers  that  it  "  explains  all  the  interactions  of  accumu* 
lators,  and  wilt  lead  to  important  improvements  in  their 
manufacture" — viz:  (1)  Reduction  of  volume  and  weight 
of  cells ;  (2)  greater  conductivity  and  abrogation  of  altera- 
tion  of  lead;  and  (3)  rendering  the  actual  output  much  nearer 
to  tbe  theoretical  output.  He  first  of  all  states  as  an  abBolut« 
principle  that  no  other  accumulator  is  possible  than  lead 
immersed  in  sulphuric  acid,  and  that  with  other  metali 
"  accumulation  "  cannot  take  place.  The  theory  of  accu- 
mulators, he  says,  is  of  great  simplicity,  and  may  be  thus 
defined  :  When  a  current  of  electricity  is  passed  between 
two  plates  of  lead  insulated  and  placed  in  sulphuric  acid 
solution,  the  acid  is  decomposed  into  sulphur,  which  com 
bines  with  one  of  the  plates  to  form  a  black  sulphite  of 
lead,  and  oxygen,  the  latter  attacking  the  other  plate  to 
form  brown  peroxide  of  lead.  The  chemical  formula  is  thus : 

2  S  Pb— black  sulphite  of  lead. 

3  Fb  0, — brown  peroxide  of  lead. 
This  reaction  shows  itself  by  the  two  distinct  colours 
brown  and  black.  This  is  further  confirmed  by  analysis. 
From  numerous  experiments  the  important  fact  has  been 
proved,  that  after  charge  the  accumulator  becomes  heavier 
by  the  weight  of  tbe  fixed  oxygen  and  sulphur,  and 
consequently  a  part  of  the  sulphuric  acid  of  tbe  solution 
disappears,  and  its  elements  are  to  be  found  in  the  sulphite 
of  lead  and  the  peroxide.  When  the  cell  is  discharged  the 
two  elements,  sulphur  and  oxygen,  fixed  in  the  lead 
recombine  to  form  sulphuric  acid.  These  important  ex- 
periments can  be  easily  reproduced  with  small  plates 
of  lead  in  a  glass  vessel.  M.  Bidard  considers  that 
no  "accumulation"  is  possible  except  with  lead,  as  the 
lead,  sulphite  of  lead,  and  peroxide  are  neither  attacked 
nor  even  altered  by  sulphuric  acid.  It  is  otherwise 
with  copper,  iron,  or  zinc,  which  do  not  resist  sulphuric 
acid,  as  the  acid  will  dissolve  tbeir  oxides.  Lead  is  the 
only  metal  which  enables  "  the  two  electricities "  to  be 
fixed  in  their  solid  combinations — sulphite  and  peroxide  of 
lead,  insoluble  in  sulphuric  acid.  The  lead  must  be  as 
pure  and  as  divided  as  possible,  and  old  metal  from  pipes, 
spouts,  etc.,  must  be  avoided,  as  these  contain  noticeable 
quantities  of  zinc,  and  even  antimony,  which  give  rise  to 
troublesome  actions  and  tend  to  destroy  the  plates.  The 
sulphuric  acid  of  commerce  is  sufficiently  pure  :  it  contains 
sulphate  of  lead,  which  is  separated  when  it  is  mixed  with 
water  sufficient  to  bring  it  to  lOdeg.  This  should  be 
removed  by  deposition  or  filtration  to  prevent  it  forming 
a  coating  on  the  plates.  To  arrive  at  perfection  with 
accumulators  there  yet  remains,  says  M.  Bidard,  several 
problems  to  be  solved:  1.  Foracertainquantityof  lead  what 
is  the  "quantity  of  electricity  accumulated"!  2.  What 
is  the  best  method  of  obtaining  divided  lead  )  3.  Preserva 
tion  of  the  plates  when  not  in  use,  and  means  of  cleaning 
without  taking  to  pieces  to  remove  the  sulphate.  4.  By 
employing  sulphuric  acid  of  lOdeg.  there  is  always  elec- 
trolysis of  a  certain  amount  of  water,  hence  waste  of 
electricity — research  is  needed  to  find  if  this  can  be 
avoided  by  employing  acid  of  greater  density.  This  is  the 
professor's  note  upon  bis  new  theory,  which,  heralded 
with  some  A^,  is  to  greatly  improve  the  manufacture  of 
accumulators.  The  terminology,  as  will  be  seen,  is  loose 
for  a  scientific  theory,  and  it  hardly  seems  as  if  this  die- 
quisition,  though  stating  the  matter  succinctly,  will  add 
greatly  to  the  pi;e8ent  knowledge  of  the  action  of  secondary 
cells. 
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LIFE  AND  EFFICIENCY  TESTS  ON  INCANDESCENT 
LAUPS.  WITH  A  FORMULA  FOR  DETERMINING 
THE  RELATIVE  VALUES  OF  THE  DIFFERENT 
MAKES  OF  LAMPS.* 

DT  r.  (I.  nossuui 

Tho  foltowtng  in  an  account  of  a  life  and  etBciciicy 
t««t  on  various  mukui!  ol  incmxltuccnt  Un)|ii,  nuJo  in  tho 
toUinK-raoin  o(  a  largo  oIeGtrIc;il  illiiminikting  coropuny. 
The  object  of  the  t«at  wu  to  dotormiiio  tbo  best  lam|)  for 
centra)  (tation  ase,  by  which  is  meant  a  lamp  that  is 
moct  BatJBfactory  to  the  cuatoroer,  and  at  the  same  time 
moat  economical  to  th«  illuminating  comjiany.  llie  resulla 
are  ol  a  apocial  value  from  the  faet  that  thronghout  the 
teat  the  conditions  under  which  the  larapa  wero  nm,  wore 
made  to  conform  with  tbo  condition!  impoaod  upon  Inmpe 
in  central  atation  i>»ctic«. 

Ten  difTeient  kinds  of  Umpe  were  Hoctired  for  the  teat, 
noat  of  tbem  eominK  from  the  Btororoam  of  the  illutai- 
tiating  uompany,  or  bought  in  the  o|>en  market.    Twenty 
lumji*  wero  taken  at  raiidoni  from  each  lot  of  lampa,  and 
carofully  m«aiurod  for  candlopower  ami  current  conNiimjv 
tion  at  60  or  100  volts,  according  to  tho  markings  on  tho 
lamps.   The  lamjs  wore  placed  on  a  Urge  lampboard  which 
bad  been  Dutde  for  the  purpose,  having  heavy  copper  bu-a 
at  the  bottom,  which  were  M  from  a  bank  of  eonvertere 
on  the  three-wire  Bystom.    The  SO-volt  lamps  were  so  con. 
nected  that  the  two  ei^leu  of  the  threewire  hystoro  wero 
e<|UAlly  balanced,  tho  lOO-volt  lumps  lielng  oniicctnil  to 
the  onlalde  wires  of  the  same  system.    Thin  arrangement 
Mcursa  exact  equality  of  voltage  on  all  of  the  200  lamjiB 
pUcod  on  iho  board,  except  that  tho  voltage  on  tho  100- 
voli  lamps  iraa  double  the  voltage  on   tho  SO-voll  Umpe. 
Tfae  rated  capacity  of  the  bank  converters,  to  which   the 
300  Umpa  were  counected,  waa  340  Umpa.    A  oumbor  uf 
lamps  broke  during  the  first  few  hours  of  the  test,  whicli 
redaced  the  load  oo  the  converters  to  about  three  <|iiarters 
of  tlio  rated  eapuciVV,  this  being  approximLktely  the  average 
lud  in  )>ructice.    The  bank  of  converters  waa  connected  to 
tbe  diBtnbtiting  mains  uf  a  eommordal  circuit,  to  which 
about  3.200  comraereialincancleicvnt  lamps  were  connected, 
and  the  lamps  in  the  test  board  bumecl  under  the  eame 
oonditiODs  of  pressure  as  the  lamps  in  cuslomsrs'  premises. 
The  lamps  were  burned  continuously,  candle-power  and 
current  meaaiirenienta  being  made  at  a  pressure  of  .''0  and 
100  volu  when  the  lam)is  were  now,  and  alter  they  had 
buniec)  100,  300,  SOO,  1,000,  aiul  1,700  hours.  The  volUge 
at  which  the  lamps  btiniod  in  the  lampboard  was  measured 
by  a  standard  voltmeter,  the  m«uurementa  being  made  as 
Mten  as  60  times  a  day  during  the  early  part  of  the  teat, 
but  this  was  not  continued  dunng  the  entire  time,  the 
measurements  being  made  but  three  or  four  timet  a  day 
diitin^  the  latter  turt  of  the  teat.    It  is  *hown  in  the  tables 
t^at  the  average   K.M.F.  on  tbe  50-vi)lt  lamp*  nan  from  51 
to  r>2  rolttt,  while  on  the  100  volt  lam|M  it  u-a>  double  this. 
No  effort  was  made  tu  keep  the  current  and  E.M.F.  on 
tbe  Eaap*  constant  at  &0  volta  tinting  tbo  life  test,  the 
lamp*  being  burned  at  tho  average  voltage  on  tbe  circuit 
(ram  which  thoy  wero  fed.     The  average  E,M.F.,  aa  stated 
in  the  tables,  wm  from   51   to  53  volte.     Uowover,  it  was 
carefully  controlled  during  the  candle-power  and  current 
msMUtementa,  all  measurementa  being  made  at  TtO  and 
100  volu,     The  anuDgemenU  provided   secured  for  tho 
lampa  in  the  test-room  tbo  eame  oonditions  as  to  voltage, 
etc.,  Ibat  they  batl  on  the  othei  lamm  that  wero  con- 
nected to  the  station,  and  «»|H)ciaily  the  lamps  connected 
lo  the  diitribulion  mains,  from   which  the  test-room  drew 
ita  Biipftly  of  currenL     After  tbe  200  lamps  had  run  400 
or  M>0  notire,  a  second  test  was  started  on  five  of  the 
fiO-Tolt  make),  which  seemed  to  he  leading  In  tbe  early  part 
of  the  Brst  test.    The  |Hir)>o«e  of  the  second  test  was  to 
find   the  effeot  on  the  lam|w  of  ineresstng  tho  prosaui'e 
about  10  per  ceiiL     Fur  this  pur|HMe   10  new  lamps  of 
each  of  the  five  kiixb  were  iilaced  on  a  (ccond  lampboard, 
with  convei-teia  ao  connected  tlut  tbey  would  burn  at  10 
per  cent,  higher  proMtire  than  the  limps  in  the  first  tett. 
Tbe  AO  volt  Um|m  in  thu  lirst  test  are  lettered  A,  C,  P.,  l\, 
J,  UU.and  1',  awl  the  IDO-volt  Umpe  are  lettered  O  and 


J.     The  lamps  in  the  second  teat  are  lettered  B,  D,  P, 
and  N. 

Thete  are  in  all  15  groups  of  lamp),  repreeentinfc  It 
groups  of  50-volt  lamps,  ana  two  lOO-voU  grotipe.     T[ 
13  groupE  of  50-volt  lamps  represent  but  eight  difl 
makes,  five  makes  in  the  first  test  being  duplicated  in 
second  test.     The  two  100-volt  gioupe  in   tbe   firu 
were  made  by  the  same  makers  as  two  of  the 
groups.    The  ublo*  and  curves  for  the  aime  kinds  of 
are  lettereil  as  follows :  A  and  B  are  of  tho  same 
and  D  are  of  one  make,  E  and  F  are  tho  same,  ootl 
K  nr«  tbe  same,  and  those  lettered  L  and  M  ere  of 
same  make. 

The  100-volt  group  narked  G  is  from  the  eame  Uetory 
as  the  50'Volt  lamps  marked  H,  an<l  tbe   100-volt 
marked  I  is  of  the  same  make  as  those  marked  L 
Tbo  last  measurements  were  modo  after  tbo  test  bad 
running  1,700  hours,  and  it  will  be  seen  from  the 
and  fifth  columns,  in  the  same  tables,  that  there  an 
Umpa  that  would   not  be  considered  dead   for  on 
ligfaUng  purposes,  eapeoially  on  circuits  that  are  run 
test  circuit  was.  at  an  average  voltage  of  2    |>ttr 
1  ])er  cent,  above  that  for  which  the  candl»-{>ower 
menta  wore  made. 

The  candle-power  measurements  were  omA^  on  ui  or^ 
nary  liunsen  sliding  photometer,  tho  scale  of  which 
96in.  in  length,  and  marked  to  read  directly  in 
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13,3827,  669-2 

18,090-8  904-6 

50-94 
61-3 
62'2 
52 

51-8 

Mx,  53-2 
Mm.  497 
Mx.  53-4 
Mn.  49  8 
Mx.54 
Mil,  50-3 
Mx,  537 
Mn.  51  -5 
Mx,  .54 
Mn.  50 

■ ■ : '. 1 : . . , . . . 

•  C.P.  of  one  lump  too  low  to  meoBure, 

E,— fiO-YoLT  16-0,  P.  Lamps. 

L. — 50-VoLT  16-r,i'.  Lamps, 

1     1 

1447 

100      0 

3-56 

0 

0 

20  01-031 

0 

iO   0 

1-0:12 

15  04 

100 

0    3-23 

100 

ai  ol    -97 

13-1 

90-6   9-4 

37 

2,000 

100 

50-94 

Mx. 

Mn. 

63 12 
497 

100 

) 

9  1 

-98 

12-5 

78-6 

21-43  92 

1 

1,914-8 

957 

50-94 

Mx.  53-2 

Mn,  497 

300 

20l 

0   1-034 

13-6 

93-3   67 

3-83 

6,000 

.300 

513 

Mx. 
Mn 

53-4 
49-S 

300, 

8   2 

i-oai 

12 

;5-3 

247 

427 

5,654 -a 

2827 

51-3 

.Mx.  53-4 
Mil,  49-8 

eoo 

15| 

5   103 

12 '8 

88-511-5 

4-04 

11,193 

559-9 

52-2 

Mx. 
Mn 

54 
503 

600 

V   3 

103 

11-8 

74-1 

259 

4-36 

10,043-8 

574-1 

52-2 

Mx.  .'>4 
Mn.  .'50-3 

1,000 

ii|  9'    -m 

1 

111 

76  723-3 

4'41 

16.325-8 

826-3 

52 

Mx. 

Mn 

537 
51-6 

1,000 

V 

1 

10-o:( 

666 

33-5 

4-85 

17,054-8 

852-8 

52 

Mx.  537 

Mil.  51-5 

1,700 

7|13'   1-01 

9-85 

68-131-9 

1 

5-12 

21,832-8 

1091-6 

51  -8 

Mx. 
Mn. 

54 
50 

l,7tXJ 

1010 

[ 

1-03 

96 

60-3 

397 

a-37 

21,440-8 

1,2221 

51-8 

Mx,  54 

Mn.  50 

G.— lOO-VoLT  16f.p.  Lamps. 

0.— 60-VoLT  I6-(;.P.  Lamps. 

0 

20 

0     -483 

12-0 

100 

0 

3-82      0 

0 

20  0 

1-017 

15-45 

100 

0 

3-20 

100 

20 

0     -45 

10-67 

SS-2 

11  fl 

4-21   2,000- 

100-    101-88 

Mx. 

106-4 

IIMJ 

16  4 

1-09 

15-6 

100-3 

3-51 

1,772-7 

88-64 

50-94 

Mx,  53-2 

Mn 

99  4 

Mn.  497 

arv) 

10 

t      -468 

8-97 

74-2 

25-8 

5-21   5,870- 

29;i  .■.  102  6 

Mx, 
Mn 

105-8 

0(1  ■« 

■300 

13   7 

■98913-8 

1 

87-8 

12-2 

3-83 

4,838 

241-0 

51-3 

Mx,  53-4 
Mn.  49-8 

eoo 

16   4      -4- 

7-fi 

iH3 

37 

6-18  11,601 

580    ,104-4 

Mx. 

108 

600 

VII 

-99 

12-04 

77-9 

■J2-1 

4-11 

7,071 

366 

52-2 

Mx.  54 

1         1 

1 

Mn 

1006 

Mn.  50-3 

1,000 

11  ■  9      -45 

6-27 

.■il-S 

48-2 

7-17  16,133-5 

806-6 

101 

Mx, 

107-4 

1,000 

117 

-&« 

97 

62-8 

37-2 

5-11 

8,9-28-5 

469 

52 

Mx.  537 

1     i 

1 

Mn 

io;t 

Mn.  51-5 

1,700 

812     -46 

57 

47-5 

52-a 

7-89  22,364 -51,128 -2 

1036 

Me. 

108 

+1,700 

117 

9,628-5 

508 

51-8 

Mx.54 

1 

i     "          1  "          1 

Mn. 

100 

Mn.  50 

H.— 50VOLT  16-o.p.  Lamps. 

*  Two  Inmpe  broken  by  accident,     f  Discorded. 

P.— 50-Voi,T  16-o,F.  Lamps, 

20 

0    896 

10-47  100 

0 

4  29 

0 

0 

1 

0 

51   (1 

■996 

15-63100 

0 

3-12 

0 

IOC 

15 

5      -86 

8-79   84 

16 

4-8S 

1,764 

88-2 

50-94 

Mx. 

53-2 

Mn. 

49  7 

100 

7  3 

■97 

16-2 

97 -a 

2-7 

SIS 

1,784-5 

89-23 

60-04 

Mx.  53-2 

■30t 

la 

7     -80 

6-H 

fiii 

iu 

5-7£ 

4,424 

232-8 

51-3 

Mx, 

53 -J 

Mn.  497 

Mn. 

49-(' 

300 

4   6 

■997 

12-S 

Sl-fl 

18-1 

3-8E 

5,079 

253-0 

61-3 

Mx.  5.^  4 

60C 

11 

9     -79 

6-4 

61 -2 

3S-J 

6>17 

8,094 
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52-2 

Mx. 

54 

Mn.  49  8 

■Mn. 

50-; 

60(1 

S  12 

I-OO 

11-6 

74-2 

26-S 

4-31 

8.629 

431-5 

52-2 

Mx.  54 

l,O0t 

1(1 

a    74 

4-9     46-8 

53-2 

7-75 

12.355 

650 

52 

Mi, 

5;i-7 

Mn.  50-3 

Mn 

51-5 

l,0OC 

21s 

1-00 

10-25 

6^7 

u-i 

4>8'i 

10,827 -S 

541-4 

52 

Mx.  537 

tl.TOC 

f 

4     -87 

3-3     31  t 

6S-.I 

13-2 

17,845-5 

9393 

51-8 

Mx. 

54 

Mn.  61  6 

'Mn 

50 

« 

,13,618-5 

680-9 

61-8 

Mi.  54 

•  Ooe  lump  broken  accidentali;.     i  Ona  lamp  too  dnll  to  m( 
candle-power. 

OBnrG 

1 

Mn.  50 

*  LompB  all  broken. 

The  standard  used  was  a  selected  incandescent  lamp, 
placed  on  the  same  circuit  as  the  lamp  being  measured. 
The  object  of  doing  this  was  to  eecure  comparative  candle- 
power  measuremantB  that  vould  be  correct  for  all  the 
tamps  at  exactly  50  volts,  and  any  error  from  unavoidable 
Tariationa  in  voltage  on  the   lamp  being  measured  was 


approximately  neutralised  by  the  varying  of  the  voltage  on 
the  standard  to  exactly  the  same  extent,  or  keeping  the 
voltage  on  the  two  lamps  exactly  equal.  More  accurate 
comparative  tneasuremente  were  secured  in  this  manner 
than  can  be  had  when  an  ordinary  gas  standard  of  candle- 
power    is  used,    lite  standaid  luaps  were   secured  by 
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tftking  100  Umpfl  utd  aeuoniiig  them  by  burning  them  10 
hours  %t  a.  hif{h  voltage,  and  selecting  from  these  aa  standards 
limpa  which  mDaaured  16  candles.     The   efficiency^of  the 


were  made  with  two  Siemens  alectro-dyiumometera.  The 
lamps  were  measured  for  current  in  groups  of  10,  and  the 
average  current  of  the  group  taken. 


\-M  iim 


CcBFia  A,  B,  C,  D,  E,  F,  G,  H, 


and  I,  ahowing  the  BetolU  of  IMe  nnd  Efficiency  TwU  of  iDcandeocoDt  Ii^mpt. 


■taodard  lamps  was  approximately  the  same  as  that  of  those 
being  measurM.  The  voltage  was  taken  by  means  of  a  care- 
fully staDdanliBed  rollmeter,  and  the  current  meuuremenls 


The  results  of  the  teats  on  the  different  makes  of  lu»ps 
are  given  tn  the  tables  and  plates,  for  wbioh  the  following 
explanation  will  be  suQicienL    £aoh  firoup  ot  30  lamps  is 
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dosignuted  hy  a  letter,  and  the  plates  bear  the  same  letters 
as  the  tables,  from  which  they  are  conatructed.  The 
curves  on  the  different  plates,  repreeenting  the  same 
thing,  are  all  drawn  on  the  same  scale  and  bear 
the  same  letter  throughout,  as  oq  plate  A,  curve  A 
represents  the  candle-power,  measured  at  50  volts,  at 
various  stages  during  the  teat ;  B  is  the  curve  representing 
the  watts  per  candle,  at  50  volts ;  0  the  curve  giving  the 


refer  to  curve  A,  and  represent  average  candles  per  lamp 
at  50  volts ;  the  vertical  row  lettered  "  b"  refers  to  curve 
B,  and  represents  average  watte  per  candle  at  50  volts ; 
the  vertical  row  "c"  refers  to  curve  C,  and  represents  the 
average  amperes  per  lamp  at  50  volts  for  all  unbroken 
lamps ;  the  vertical  row  "d"  refers  to  curve  D,  and  repre- 
sents the  average  hours  burned  per  lamp-hour,  burned 
by  all  of  the  lamps,  referred  to  by  the  curve,  divided 
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Curves  J,  K,  L,  N,  0,  P,  ahowing  the  Results  of  Life  and  Efficiency  Tests  of  lnoan<lo;«Mnb  Lamps. 


amperes  per  lamp  at  GO  volts ;  P  gives  the  percentage  of 
the  initial  candle-power;  and  D  gives  the  number  of 
hours  burned  per  lamp,  installed  for  any  of  the  time 
intervals  at  which  the  measurements  were  made ;  time  is 
a  factor  common  in  all  of  the  curves.  The  figures  at  the 
bottom  of  the  plates,  in  horizontal  rows,  are  common 
to  all  the  curves,  and  represent  hours  that  each  lamp 
has  Immed,     The  vertical  rows  of  figures  lettered  "a  " 


by  the  total  number  of  lamps  originally  installed  in 
the  given  lot,  which  was  either  20  or  10.  The  curves 
on  the  plates  have  been  plotted  from  the  observations 
made  at  the  different  periods  of  the  time  shown  in  the 
tables,  and  each  curve  represents  the  average  result  of  all 
the  measuremente  made  on  the  particular  Tot  of  lamps  to 
which  it  refers. 
Lami»  burning  at  a  voltage  above  that  for  which  they 
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VolU. 
211 

Amperw. 
Ml 

fi9-S    ... 
H-8    ... 

-774 

40-      ... 

-aas 

48-      ... 

■967S 

49- 

00-      ... 

sa-0    ... 

1-032 

....      1-056 
.  ...     1-0965 
1'1«1 

aro  rated  f;ive  b  much  greater  illuminating  power  than  16 
ckudlet,  but  at  the  tame  time  their  life  is  very  considerably 
shortened.  A  [ilate  showing  the  effect  of  various  voltagee 
upon  the  brilliancy  of  a  lamp  is  given,  and  the  effect  of  a 
10  per  cent,  increase  of  voltage  upon  the  lamp  may  he 
aicertained  from  the  Ubles  and  plates  by  comparing  the 
same  makee  of  lamps  which  were  run  in  the  two  tests 
The  lam|M  lettered  L  and  N  are  of  the  same  make,  and  are 
the  lamps  referred  to  as  having  been  taken  directly  from  the 
•toreroom ;  but  it  is  seen  from  the  tables  that  the  initial 
testa  on  these  lamps  vary  couBiderably,  which  is  accounted 
for  by  the  lamps  coming  from  different  invoicea,  received 
from  the  manufacturers  at  different  times.  It  has  been 
observed  that  lamps  received  from  the  factory  do  nut 
avermgs  the  same  candle-power  and  efficiency  for  different 
invoices ;  that  is,  lamps  which  are  received  in  one  invoice 
are  uenally  quite  uniform  throughout  that  lot,  but  they 
vary  considerably  from  lamps  made  at  other  times.  Plate 
S  gives  the  curve  showing  the  different  illuminating  powers 
of  a  16-c.p.  60  volt  62-watt  lamp,  for  various  voltagee  from 
26  to  60  volta.  The  table  from  which  this  curve  has  been 
|tlott«d  is  as  follows : 

Candles.  Watts. 

•4       14-025 

■87     19-03 

247     2a-94 

6-1       36-92 

...       12-6      46-34 

...       16-          50  G7 

...       lB-8      62-7S 

20-50     67-67 

...      2840     04-55 

S9-S    1-2256     3930    72-92 

62-      1-29        60-70    79-98 

68-2    1'419      74-60    06  78 

72-5    1-4835     103-20     10764 

78-      1-M8      130-       120-74 

90'        1-58        141-        126-40 

From  this  curve  can  be  approximately  ascertained  the 
candle-power  at  which  the  lamps  in  the  teat  burned.  All 
candle-power  measurements  in  the  teat  were  made  with 
the  lamps  in  the  position  of  maximum  horisontal  candle- 
power. 

The  queation  which  firat  presents  itself  after  an  exami- 
nation of  the  above  tables  and  curves  is,  which  is  the  best 
lamp  for  ntntral  station  use  t  To  get  a  satisfactory  answer 
to  tbia,  all  of  the  conditions  surrounding  tbe  initial  coat, 
and  cost  of  ojierating  the  plant,  will  have  to  be  considered. 

For  this  purpose  the  cost  of  producing  light  may  be 
divided  into  three  part^  as  follows : 

A.  That  portion  of  the  cost  of  service  per  lamp-hour 
that  is  not  affected  by  the  average  efficiency  and  life  of  the 
lampa,  and  such  portion  of  the  maintenance,  operating  and 
graei^  expenses  aa  is  not  increased  by  increwing  the 
cumot  consumption  per  lamp-boar. 

B.  The  coat  per  lamp-hour  for  coal,  water,  interest,  and 
depreciation  on  linea,  dynamos,  enf^nes,  etc,  and  such  part 
of  the  expense  of  the  Ber>-ice  as  increases  proportionally  to 
the  amount  of  current  aerved  per  lamp-hour,  and  as  the 
maximum  station  outjMit. 

C  The  cost  of  tbe  lamps  per  lamp  hour,  and  the  ez[>en3es 
(iw  lamp-hour  of  replacing  exhausted  lamjie,  which  is 
equal  to  the  cost  of  one  lamp  plus  the  cost  of  exchanging 
one  exbauBt«d  lamp,  divided  by  the  avenge  life  of  the 
lamp*. 

Tbeee  divisions  should  be  made  so  that  the  sum  of  A,  B, 
and  C  will  repreamt  the  total  cost  of  service  per  lamp- 
hour.  That  put  of  the  coat,  exclusive  of  lamp  renewals, 
that  does  not  increase  with  an  increase  of  current  per 
lamp-hour  should  be  clasaified  under  A.  That  portion 
of  the  cost  u(  tenrice  |ier  lam[vhour,  exclusive  of  the 
coat  of  renewing  bunps,  that  increases  proportionally 
to  the  current  consumed  per  lamp-hour,  should  be 
clamified  ander  R  Under  the  first  division  A  is  the 
cost  of  shadn,  socketa,  fuses,  fixtures,  subsidiary  cables 
awl  dvcta.  etc,  and  soch  proportion  of  the  opcratin;;  aiid 
gWMTsl  exi<enaes  as  ii  is  not  incroascd  by  incr«a.-ing  the 
curtvnt  consumiNion  per  Umt>-hour. 

Tbe  values  of  .\.  B,  and  0,  i«{tr«*enuog  the  above 
diviaions  of  cost,  haviniE  one*  been  established  tor  a  Ump 
of  aitj  ginn  c&nesKy  and  length  of  life  for  any  particBlar 


central  station,  the  cost  of  service  per  lamp-honr  for  this 
same  station  with  any  other  lamp  which  has  a  current  cm- 
sumption  of  X  times  the  current  consumption  per  lamp- 
hour  of  tbe  firat  lamp,  and  having  an  average  life  of  jr 
hours,  would  be 

A-faB  +  C, 

C  being  the  cost  of  one  of  the  new  lamps,  pliia  the  cost  of 
replacing  one  exhausted  lamp,  divided  by  y,  the  average 
hours  of  life  of  the  new  lamp.  Substituting  in  the  formula 
approximate  values  for  the  above  expressiona,  and  applying 
the  assumed  values  to  the  three  makee  of  Umpe  lettered 
J,  I,  and  H,  we  get  the  following  : 

Let  the  cost  of  service  per  lamp-hour  of  a  central  station 
burning  lamps  L  (see  curve  L),  having  an  average  bie, 
under  actual  conditions,  of  1,200  hours,  a.  current  eon 
sumption  of  51-5  «atta  at  50  volte,  or  53  watts  per  lamp 
at  the  actual  voltage  burned  in  use,  an  Average  candle- 
power  during  the  life  of  107  candles  por  lamp,  whca 
measured  at  60  volts,  or  an  average  candle-power  of  IS-J 
candles  at  the  actual  voltage  burned,  be  as  follows  : 

A —  -46  cents. 

B—  -28  cents. 

/Cost  of  lamp,  50  centa. 
C —  \  Cost  of  exchanging  one  exhausted  lamp,  1  5  cents. 

lAversge  lamp  life,  1,300  hours. 

Substituting  these  in  the  formula,  we  have 

60  +  1-5 
■45  +  (-28  +  \)  +      ^  2^Q    -  -7729  cent, 

which  is  the  cost  per  lamp-hour  for  supplying  li^ht  with 
the  make  of  lamps  lettered  L. 

Let  the  cost  of  service  per  kinp-hour  of  a  centnl 
atatiou  burning  lamps  J  (see  curve  J)  having  an  aversfff 
life  under  actual  conditions  of  700  hours,  a  current  con 
sumption  of  50-5  watu  per  lamp,  at  60  volte,  or  52  wstu 
per  lamp,  at  the  actual  voltage  burned  in  tbe  test,  and 
having  an  average  candle-power  during  life  of  122  candies 
when  measured  at  50  volte,  or  an  average  of  Il-l  candlsi 
when  measured  at  actual  voltage  burned  be  : 

A —  *45  cents. 

B—  '28  cents. 

rCost  of  lamp,  40  centa. 
C —  -I  Cost  of  exchanging  one  oxhaustod  lamp,  1.5  ceeti 

lAverage  lamp  life,  700  hours. 

1-01 


r-  ■ 


1-03 


■98. 


Substituting  in  the  formula, 

•45  +  (-28  X  -98)  +  ^~^  -  -7886  cent, 

the  coet  per  lamp-hour  foi  supplying  light  with  the  lamjs 
lettered  J. 

It  is  seen  that  the  cost  of  aarvioe  per  lamp-hoar  is  Iom 
with  the  lamps  lettered  L  than  with  the  lampa  leU«ed 
J,  but  if  we  find  the  cost  of  service  for  eandlfr-power  of 
light  given  by  dividing  the  coat  per  Ump-hoor  of  both 
nukes  by  the  avenge  candle-power  given  by  the  reflec- 
tive lampa  while  burning,   we  have   tor    the    lamps  L, 

-■'^  =  -0633  cent,  eqoals  the   cost  per  candle-power 


hour,  and  for  the  lampa  J 


-7836 
14-1 


0656  c«nt  equals  the 


cost  per  candle-power  boor,  making  a  diffigreoee  of  -007^ 
cent  per  candle-power  boor  in  favour  of  the  lampa  lettered 
J,  which  have  the  cheaper  initial  cost  of  tlie  two  makts. 
L  and  J. 

Applying  the  fonnola  the  >ame  way  to  find  tho  coat  of 
service  per  lamp-hour  imder  the  mne  cooditioDa  as  abon. 
and  using  the  lunpa  H,  we  have  the  following  : 

Let  the  coat  of  eerric*  pw  hMp-bour  of  a  oeatral  staiioe 
boming  lamps  H  (see  curve  H),  having  aa  average  hfe 
under  actnal  conditions  of  S73  boon  (this  hmng  a  vaiy 
liberal  allowance  for  this  lamp),  and  having  an  ant^ 
current  consumption  of  44'8  watts  per  lamp  at  50  volta,  « 
46  watu  at  the  actual  Tohaga  boraed  is  the  tarn,  and 
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having  an  average  candle-power  during  life  of  76  candles, 
when  raeaaared  at  50  volte,  or  an  average  of  9*1  candles, 
when  measured  at  the  actual  voltage  burned,  be ; 


A— 

B— 


'43  cents. 
-28  cents. 


/Cost  of  lamp,  30  cents. 
C —  -!  Cost  of  ezchaaging  one  ezhansted  lamp,  1  '5  cente. 


t^ Average  lamp  life,  375  hours. 
■896  _ 
103" 


■87 


Substituting  in  the  formula, 

30+15 

■45  +  (-28  X  -87)  +  -T3J5—  =  776  cent, 

which  is  the  cost  per  lamp-hour  for  supplying  light  with 
the  make  of  lamps  lettered  H,  under  conditions  assumed. 

Dividing  the  coat  of  service  per  lamp-hour  with  the 
lamps  H,  by  their  average  candle-i)Ower  per  hour,  under 

'778 
the  above  conditions,  we   have  —  <=     0885    cent    per 

9    L 

candle-power  hour,  making  a  difference  of  '0222  cent  per 
candle-power  hour  in  favour  of  the  lamps  lettered  L,  and  a 
difference  of  ■03  cent  per  candle-power  hour  in  favour  of 
the  lamps  lettered  J. 

This  formula  applies  only  for  comparing  the  cost  of 
producing  light  with  lamps  having  different  costs,  efficiency, 
and  average  lamp  life,  when  they  are  to  be  burned  in 
the  same  plant  and  under  the  same  conditions  of  average 
lamp -hours    burned    per   lamp  installed,  and   the   same 


maximum  number  of  lampa  burning  for  a  given  number 
of  lamps  wired,  etc.  Value  B  in  this  formula  includes 
the  coat  consumption  and  the  materials,  which  practically 
vary  proportionally  to  the  watt-hours  output  required 
for  providing  the  light.  It  also  includes  the  interest  and 
depreciation  on  the  plant,  whicb  must  be  enlarged  when 
the  lamps  consume  lai^e  amounU  of  current,  because 
the  generating  and  supplying  capacity  of  the  plant  must 
be  proportional  to  the  maximum  output  called  for  by 
the  lampa.  In  many  plants  the  interest  and  depreciation 
account  will  form  quite  a  considerable  portion  of  the  factor 
B,  and  as  a  large  value  to  the  factor  B  makes  a  showing 
Against  a  high  couaumption  of  current  per  candle-power 
hour  very  bad  it  would  appear  that  an^  lamps  insulled 
in  a  plant  that  did  not  burn  at  the  time  of  maximum 
current  output  from  the  station  could  be  economi- 
cally used  of  a  poorer  efficiency  with  longer  life  than 
lamps  that  do  burn  at  the  time  of  maximum  output, 
because  any  additional  demand  for  current  on  a  plant 
that  is  not  a  call  for  a  current  at  the  time  of  maximum  out- 
put does  not  require  an  increase  of  plant  capacity.  In  esti- 
Duting  the  best  efficiency  per  candle-power  hour,  or  per 
lamp-hour,  for  these  lampa  that  do  not  burn  at  the  time  of 
maximum  output,  the  cost  of  interest  and  depreciation 
entering  into  the  factor  B  in  the  formula  (in  fact,  all  the 
costs  that  increase  proportionally  as  the  size  of  the  plant 
required  to  serve  the  lights  wired)  should  be  excluded  from 
the  factor  B ;  the  result  is  that  lamps  that  do  not  bum  at 
the  time  of  maximum  output  can  be  economically  used  of 
considerably  tower  efficiency  than  tamps  that  do  bum  at 
that  time. 


BOASD  OF  TRADE  REPORT. 


The  following  completes  the  appendix  to  the  Bxird  of  Trjde  report  iis  given  in  recent  issues. — Ed.  E,  E. 

LICENSES. 


Title  of  License. 


To  whom  granted. 


Revoked  or  repeated. 


Colchester  Electric  LightiDg  License, 
1884. 


Dalton-in.Furness   E'ectrio    Lighting 

License,  1885. 
St.  Austell  Electric  ligbbing  license, 

1885. 

Dandalk    Electric    Lightiag    License, 
188a. 

Kensington   Court   Electric    LiKhting 
LicBDoe,  IS87. 

Kenaiogtop    Court  Electric  lighting 

License,  1888. 
Liverpool   Electric   Lighting  License, 

1S88. 
St.  James's  Electric  Lighting  License, 

tsss. 


IhibliD     Electric     Lighting     License 
(Public),  1889. 


Kensineton  Blectrlo  Lighting  Licentie, 

1889. 
Wimbledon  Electric  Lighting  License, 

IS89. 

Bath  Electric  Lighting  License,  1890. 
Cbelmsft^  Electric  Ughting  License, 

1S90. 
Dublin     Electric     Lighting     License 

(Private),  1890. 


Newcastle  and  District  Electric  Light- 
ing Company's  Licenae,  1890. 

Newcastle-upon-Tyne  Electric  Supply 
Company's  License,  1890. 

Northampton  Electric  Lighting 
License,  1890. 

Southampton  Blecfaio  Lighting 
Uoense,  189Ui 


Soutb-Eastern  (Brush]  Electric  Light 
and  Power  Co.,  Ld. 

1885. 
The  Local  Board, 

John  Edward  Yeale. 

1886. 
The  Town  Commissioners. 


Expired  July  14,  1891. 


KeDsington    Conrt    Electric   Lighting 
Co.,Ld. 

1888. 
Kensington    Court   Electric   Lighting 


ungtoi 
Co.,  Ld. 
Liverpool  Electric  Supply  Co.,  Ld. 

St.    James's    and   Pall   Mall    Electric 
Light  Co.,  Ld. 


1889. 


The  Corporation. 


Kensington   ('ourt   Electric    Lighting 

Co.,  Ld. 
The  Local  Board. 

1890. 
Henry  George  Massingham. 
Crompton  and  Co.,  Ld. 

Tbe  Corporation. 


Newcastle  and  District  Electric  Light- 
ing Co.,  Ld. 

NewcoBtle-upOD-Tyne  Electric  Supply 
Co.,  Ld. 

Northampton  Electric  light  and 
Power  Co.,  Ld. 

Sontbampton  Electric  Light  and 
Power  Ca,  Ld. 


Repealed  by  the  Kensington  and  Knightsbridge  Elec- 
tric Lighting  Order,  1889. 


9d, 


do. 


Repealed  by  the  Liverpool  Electric  Lighting  Order, 

1889. 
Repealed  by  the  St.  James's  Electric  Lighting  Order, 

1890. 


Tbe  Dublin  Electric  Lighting  Order,  1892,  scheduled 
to  the  Electric  Lightlnjr  Orders  ConQrmation 
(No.  4)  Bill,  now  before  Parliament,  contalEU  a 
provision  for  the  repeal  of  this  license. 

Repealed  by  the  Kensington  and  Knightsbridge  Elec- 
tric L^htinf!  Order,  1889. 


Tbe  Dublin  Electric  Lighting  Order,  1892,  scheduled 
to  the  Electric  Lifrhting  Orders  ConSrmation  (No. 
4)  Bill,  now  before  Parliament,  contains  a  provision 
for  the  repeal  of  this  license. 

Repealed  by  the  Newcastle-upon-Tyne  Electric  Light- 
ing Order,  1891. 


Repealed  by  the  Northampton  Electric  Order,  1890. 
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TO    C0BRBSP0NDBNT8. 

All  Iti^htt  lUMrtat.  SrerHarut  ard  Managett  of  Contpanits 
art  tnmtttt  lo  /umuA  mWtw  c/  Utetiit^,  /skim  of  ffew 
Shofa,  ItutallAliinu,  CmtmeU,  aiul  mfi  itiformtUim 
(vnttftifd  Ktih  Hitftrieal  fitt^infnnti  which  may  ht 
uUrrtituuf  to  mtr  readen.  IttPeniors  art  mformtd  that 
soy  actovni  of  their  mvntiont  tulmiittr/i  to  lu  leiil 
neewa  mr  bed  cmmUntion. 

All  ivMinKtniMi/uMu  tnteniUd  fat  (A<  KAiiiyt  thtniU  be  addrrurd 
C.  11.  \V.  BliKi»,  IS3-I40,  &iiwiury  Conrl,  Fled  t^lreel. 
lAnulM,  H.C.     j4-mymmi  temnunicatimt  mii   lu^   be 


TO    ADVBRT1&£IIK. 

fdmtmnmtt  Amtd  be  addtttstd  to  the  I'ttbtuhtr,  IS9-140. 
SatUmy  Oomt,  FUtt  Street,  B.C.,  and  Aouid  >f.uh  hm 
i%tt  httr  Um  nam  of  ntirniay.  SpvelAl  Terms  for 
a  ffruM  am  he  arranged  on  applicalioti. 

BITOATlONa  VICAMT"  and  "WANT  PLACR8"  Adviirtiie- 
mutti  «iU  b«  charftMl  at  THREE  WORDS  for  ONB  PBKRT 
with  s  HINIHUH  cliMC«  ot  SIXPENCE. 


TO    lUBSCRlBKtia. 

Thi  Ki.K(nitluAL  Enuinkkk"  can  bt  Itad,  bf  Order,  from 
<ttif  AVwM^mf  M  ToKn  or  Covntry,  and  at  tKe  rartow 
Sadmf  SkdiMt;  dt  tl  mm,  t/  yrtftned,  bt  rupflitd 
iirettjTom  th»  Ogict,  on  the  Mlomng  Utvm  : — 


Unilot  Kinjt<lom.. 
Olh«r  PIUM. 


t  mouth* 

9».  a. 

A».  lOd. 


■  mailki 
<».    6il. 
9*.  lU. 


19k.  101. 


» 


(Pmi  Ftm    I'aykUe  i«  AiItmo*.} 
OuipM,    twt    Office    uiud    PagtaJ    Ordtn  /or    SuUcrifttoiu 
and      Adterlutmtmte      Aoidd      b*      nude     poftibli     lo 

c  H.  w.  nioQ0,  ia»-no.  s«iuiwr  ami.  fimi 

street.  London,  tad  bo  ertmd  "  V»ia»  Bank" 


BOUND   VOLUMES. 

Vett.    I,   to  IX.   iiidiuin-,    n*tr    imn,    ^   "Till  KUKrnUOAt 

Khoihru  "  <in  txne  nadf.  aU  tat  W  Kud  hniMf  ■■»  Ume  dotk, 

yr//  leJ/frrd,  yr\f  t*.  id.     .ShUctOmv  wm  bmt*  tknr  men  rapM- 

^-  M.  or  norm  toe  Wirfiiy  «»«.  he  iMMmtd,  priM  ■«, 


THE  fiOABD  OP  TBADE  AND  THE  INDUSTRY 

Practically  a  tooetiug  of  tbe  Electrical  Tradei' 
Section  of  the  London  Chamber  of  Comtneroe  wu 
held  last  Kriday  to  discuss  the  reUtionn  between  (he 
Board  of  Trade  and  the  industry.  It  is  fine  fun  (o 
have  a  Government  department  to  kick — nobody  b 
hurt ;  nobody  takes  the  kicking  Bortously.  It  u 
assumed  that  the  kickers  bare  their  own  ends  lo 
porsue,  and  try  to  do  so  to  the  he«t  advantajte. 
Everybody  agrees  that  a  Government  department 
always  needs  a  gentle  kicking,  otherwise  itAexiateoce 
would  bo  intolerable.  It  treads  on  to«8  and  conu, 
and  pursuea  its  way  sotnewbat  unconcernedly.  U  ii 
given  to  cloBiu^  it^  eyes  and  going  ahead,  tbormbf 
conferring  sundry  knocks  on  those  who  stand  in  it* 
way.  It  is  easy  to  formulate  a  tok^rnbly  lengtby  list 
of  ills  which  men,  and  especially  business  met),  bare 
to  suffer  because  of  the  interferenoe  of  a  depaKmeol 
which,  after  all,  doesn't  care  a  pin  for  the  btuinMi 
men.  Patting  it  bluntly,  we  have  on  the  ooa 
hand  an  industt;  the  members  of  which  an 
intent — and  all  credit  to  them  for  being  so — 
ou  making  money.  They  arc  rather  arrogant  in 
their  ways  of  proceeding,  prone  to  tell  yoii  that  yoo 
know  uulliing  at  all  of  the  business  in  hand,  cyoiial 
iu  the  presence  of  any  suggcntion  other  tban  Ibqr 
make  themselvea,  and  quite  certain  they  are  right 
and  everybody  else  wrong.  On  the  other  nds  vt 
have  a  department  With  certain  advisera— ttulepM- 
dent  of  business  coucerus — Blaudiog  in  the  way. 
Naturally  inert,  hard  not  merely  to  convince  bat  lo 
alluw  possibility  of  conviction  outside  of  formal  n4> 
tapeisn],  is  it  to  be  wondered  at  that  friction  araa^ 
Hather  ought  we  not  to  wonder  that  so  littlu  (neboB 
has  arisen.  Mr.  Crompton,  in  moving  that  a  ein- 
niittee  should  be  appointed  to  deal  with  tbo  matyi. 
made  some  sweeping  assertions  that  may  lend  U> 
roughen,  rather  than  soften  the  way  of  the  di|»fl- 
ment  :  "  The  whole  question  of  the  extent  to  whieb 
the  Board  of  Trade  should  interfere  with  private  also- 
trical  enterprise  should  ho  very  carefully  conaidarad. 
and  if  they  found  that  they  were  really  having  tbair 
hands  tied  and  the  progress  of  their  iudustr}-  fettarri 
by  being  over-regulated,  tbey  must  make  an  eoei]^tx 
protest  against  the  continuance  of  such  over-rcgttli^ 
tion."  There  is  no  one  who  knows  better  thaa  ICr. 
CrotnptoQ  that  so  far  as  interference  io  "piml> 
electrioat  enterprise "  is  coucorued,  there  Is  nooi. 
It  is  only  when  the  industry  oomes  into  eonffici 
with  the  genoral  public  that  difficulties  ariae.  TUs 
is  clear  from  other  sentences:  "  His  own  view  WM 
that  the  Hoard  of  Trade  had  no  bosiDeas  to  int«rfu« 
in  the  matter  of  electrical  supply,  exeopi  in  no  far  as 
regarded  the  protection  of  the  safety  and  of  tbs 
interests  of  the  public,  and  also  08  regarded  aocoants 
and  the  transfer  of  electrical  undertakings.  Pattta- 
ment  never  intended  that  the  Board  of  IVade  shouU 
regulate  the  industry  in  the  smallest  details."  Han> 
we  take  leave  to  differ  from  Mr.  Crompton.  Parlia- 
ment intended  that  the  public  should  be  .safe,  and 
the  Board  of  Trade  is  compelled  to  enter  into 
the  minutest  details  of  electric  supply  to 
to  ensure  this  safety.  If  there  were  no  black 
in  (be  electrical  fold,  a  good  many  details  ooold  bs 
left  to  the  industry  to  arrange ;  but  the  Board  <tf 
Trade  has  to  legislate  lor  the  black  sboop,  and  this, 
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in  many  cases,  bangs  a  millstone  round  the  necks  of 
those  who  are  honest,  and  who  believe  in  a  name 
and  reputation  for  good  work.  It  is  only  in  details 
which  affect  the  public  that  the  Board  of  Trade 
interferes.  If  a  private  installation  is  put  up  in  a 
gentleman's  bouse  or  in  a  factory,  the  Board  of 
Trade  has  nothing  to  say  in  the  matter.  The  only 
three  people  concerned  are  the  purchaser,  the  seller, 
and  the  fire  insurance  ofBces.  You  may,  so  far  as  the 
Boud  of  Trade  is  coDcemed,  put  up  overhead  or 
underground  wires,  or  no  wires  at  all — you  may  use 
high  pressure  or  low  pressure.  They  do  not  legislate 
in  this  case.  We  hold  that  the  Board  of  Trade, 
even  with  its  inertness,  has  pursued  a  fairly 
beneficial  policy  so  far  as  the  development  of  the 
industry  is  concerned,  in  that  it  has  showu  a 
decided  preference  towards  municipal  action — hence 
we  cannot  quite  accept  any  sweeping  condemna- 
tion of  the  Board  of  Trade  officials.  They  have 
responsibilities,  and  it  is  better  for  them  to  be  on 
the  safe  side,  rather  than  on  a  too  lenient  footing. 
What  we  would  like  to  see  — what  we  would 
support  to  the  utmost  —  is  an  increase  in  the 
flexibility  of  the  Board  of  Trade's  rulings.  Let 
their  rules  differ  from  those  of  the  Medes 
and  Persians — let  red-tape  acknowledge  and  act 
upon  the  fact  that  circumstances  alter  cases ; 
that,  for  example,  there  are  certain  times  and  places 
where  overhead  wires  are  practicable,  where  a  varia- 
tion of  insulation  will  cause  no  harm,  and  where  a 
relaxation  of  rtrles  will  not  endanger  the  safety  of 
man,  woman,  or  child,  but  would  give  an  oppor- 
tunity for  an  installation  that  under  the  rigid  rules 
cannot  be  carried  out. 


OORRESPONDENOE. 

"  Ona  nun'«  irord  U  no  rau'i  word, 
JutlcB  DBedi  thftt  both  be  haard." 


A  DISCLAIMER 

Sir, — I  see  with  great  regret  that  my  former  colteiigue 
and  collaborateur  in  variouR  communications  to  the  Institu- 
tion of  Electrical  Engineers  and  ocher  scientific  societies. 
Dr.  Arthur  Harriea,  has  issued  a  report  in  favour  of  the 
electropatbic  belts  of  Mr.  H'trness. 

I  must  therefore  ask  to  be  kind  enough  to  allow  me  to 
make  known  through  your  coIumn<i  that  my  connection 
with  Dr.  Harries  c^eed  about  a  year  ago. —Yours,  etc., 
H.  Newman  Lawrence,  M.I,E.E, 


WRITING  ON  THE  CLOUDS. 

Sir,— On  Thursday  night,  October  6tb,  ttj92,  from  the 
grounds  of  the  camp  of  the  "  Buffalo  Bill's  Wiid  West,"  we 
succeeded  in  placing  the  luminoas  letters  "  B  U  F  "  on  the 
clouds,  which  letters  were  seen  by  hundreds  of  people, 
and  from  a  good  numbei  of  whom  we  receivisd  congratula- 
tions on  having  accomplished  this  surprising  scientiHc  feat. 

From  that  date  to  the  present  time  we  have  frequently 
repeated  the  experiment,  and  have  placed  Colonel  Cody  s 
portrait,  not  only  on  the  clouds,  but  also  on  artificially-made 
clouds  and  on  a  secondary  beam  of  light  as  a  background. 

These  experiments  have  besn  witnessed  by  hundreds  of 
people,  and  were  carried  on  under  the  auspices  of  Colonel 
Cody  {Buffalo  Bill)  and  Mr.  Edward  Curtice,  whose  inven- 
tion we  were  engaged  in  develuping. — Yours,  etc., 

B.  J.  Cahavan,  Superintending  Electrician, 
H.  Jackson,  Electrician, 

Earl'e  Court  Exhibition,  Oct.  24th,  1892. 

P.S. — The  above  iovention  is  being  demonstrated  at 
Meun.  Gronipton  and  Co.'s  works,  Lillie  Bridge-road, 
Wett  Brompton,  every  evening  this  week  after  8  p.m. 


BEVIEWS. 


SlMtelo  Tiwattmi.     By  Antitont  Bbokehsack,  C.E  ,H.LE.E. 
BigKB  Mid  Co.,  Salisbuiy-court,  Fleet-street. 

The  issue  of  a  book  devoted  solely  to  electric  traction  is 
an  indication  of  the  growth  of  this  branch  of  electrical 
engineering,  and  also  of  the  need  for  specialists  in  every 
industry.  Mr.  Beckensaun  states  in  the  preface  of  his  book 
that  "  he  has  endeavoured  to  make  it  a  concise  summary 
of  the  methods  now  in  use,  and  of  the  steps  which  have  lad 
to  the  present  stages  in  the  periection  of  the  art  of  electric 
traction." 

Our  first  impression  on  reading  this  book  is  that  it  is  in 
placesprejudiced  by  its  conciseness.  It  is  throughoutcrowded 
with  most  valuable  information,  the  results  of  long  and 
expensive  trials  carried  out  by  the  author  and  others  who 
have  devoted  their  time  to  the  Bubject,  but  some  results 
are  stated  without  giving  sufficient  dat^  to  enable  the 
average  reader  to  follow  the  reasoning.  The  mathematical 
treatment  of  the  subject  is  extremely  easy  to  follow,  and 
curves  are  largely  used  to  represent  graphically  the  results 
obtained.  The  book  will  be  of  great  use  as  a  reference  to 
all  tramway  engineers,  and  will  be  invaluable  to  electrical 
engineers  commencing  traction  work. 

The  first  chapter  is  devoted  to  the  early  history  of 
electric  motors  and  to  brief  ei^Ianations  of  the  principles 
of  motor  design  and  testing.  Mr.  Keckenzaun  baa  adopted 
the  Kapp  formutie  in  designing,  and  uses  the  Rapp  unit  of 
induction  generally,  It  is  a  pity,  however,  tha^  having 
done  BO,  he  should,  as  on  page  23,  introduce  the  C.G.S. 
lines  per  square  centimetre  without  explaining  the  relations 
between  the  two  units. 

The  second  chapter  opens  with  a  few  considerations  of 
electric  transmission  of  power  for  other  purposes  than 
traction,  and  a  concise  description  of  the  Lauffen-Frank- 
fort  transmission  is  given.  This  is  followed  by  about  50 
pages  of  most  useful  information  on  the  tractive  force 
required  on  tramcars  and  on  the  fluctuations  of  power  met 
with  in  practice.  Calculations  and  curves  are  given,  based 
on  experimental  runs  on  oine  different  roads  under  varied 
conditions.  In  one  case,  for  example,  it  was  found  that  an 
experienced  driver  used  25  per  cent,  less  power  on  a  given 
section  than  a  nervous  and  inexperienced  man. 

The  details  of  the  electrical  and  mechanical  design  of 
motors  and  their  gearing  are  discussed  in  the  next  chapter. 
Due  to  what  is  clearly  a  slip,  the  example  given  of  motor 
design  is  very  misleading.  The  maximum  induction  in  the 
armature  is  stated  to  be  12  Kapp  lines  per  square  inch,  and 
that  in  the  magnets  to  be  10.  la  »  tramcar  motor,  where 
weight  is  an  important  factor,  20  and  16  lines  respec- 
tively are  the  more  usual  densities.  Of  the  various  gears 
described,  Mr.  Beckanzaun  appears  to  commend  the  single- 
reduction  motor  with  spring  suspension  of  the  field 
magnets.  Speed- regulating  devices  are  fully  described,  and 
the  evidence  given  points  to  the  use  of  subdivided  field 
windings  as  the  most  economical  method  of  regulation. 

The  fourth  chapter  treats  exclusively  of  the  conductors 
and  means  of  collecting  the  current.  Almost  all  of  the 
systems  of  mains  which  have  been  tried  with  any  measure 
of  success  are  described,  but  special  attention  is  given 
to  the  overhead  system,  60  pages  being  devoted  to  this 
alone.  The  question  which  wire  should  be  earthed,  when 
the  earth  return  is  allowed,  to  reduce  the  corrosion  appeais 
to  be  doubtful,  but  where  possible  a  large  earth-plate  in 
the  station  connected  to  the  positive  terminal  is  recom- 
mended. 

Mr.  Reckenzaun  next  takes  up  the  consideration  of 
storage  batteries  from  the  practical  point  of  view,  and 
clearlY  points  out  what  faults  may  be  expected.  He  con- 
siders that  the  weight  per  horse-power  hour  of  accumu- 
lators has  not  been  reduced  during  the  last  few  years. 

The  sixth  chapter  consists  gf  a  series  of  descriptions  of 
12  various  electric  railways  and  tramways,  examples  being 
given  of  each  of  the  various  distinct  systems.  In  each  case 
the  salient  features  are  pointed  out,  and  such  details  aa 
leakage  on  the  line,  the  grades  and  curves  of  the  permanent 
way,  etc.,  are  given  to  make  some  comparison  to  be  formed 
of  Uieir  relative  advantagea.  The  Central  London  Bail- 
way,  which  is  to  be  constructed  on  similar  lines  to  the 
City  and  South  London  Railway,  ia  d.«Ksi^«A.^'»sA"■*.-«Si 


b«  iiiloi«uiiiK  to  oomiuro  tho  otimutw  given  of  ibe 
power  rcqiiiivd,  ukI  ibo  coel  of  running,  with  the 
Ktuol  (ig»rc«  oblainod  when  tha  ltn«  is  complutud. 
Wo  aro  ant[>nMHl  to  note  tbe  leakage  found  on  iho  Bi^ck- 
imol  lino,  which  is  sUted  to  give  a  mean  Iom  of  7  b.p.,  nml 
ritoa  to  30  b.|i.  ■oraetiniat  when  etartio^.  A  few  particu- 
lars ar«  pvta  of  Ibe  propofod  St.  Loub  and  Ohicsgo 
Bailvraf,  oil  which  the  sixtud  v(  100  milve  per  liour  is  lo 
be  the  norpul  nto.  The  gecicrnl  iuT.itig«ment  B|)peara 
(euible,  bill  w«  should  like  to  have  n  few  more  {iractical 
dotatiU  of  the  construction, 

Chapter  VII.  is  devoted  cbiellf  to  the  efBcicncy  of 
cUclric  tnction.  The  author  rej^rele  that  so  few  pmcticAl 
tests  hive  been  made,  but  he  has  collootod  uiioiigb  to  show 
the  viltiea  which  may  1m  extwcti^d.  Wu  see  that  in  two 
instanced  the  jMwer  given  to  the  cars  wiu  only  2ft  and  37 

Iter  oeuL  of  the  indicated  hoisc-powcr  of  the  engine.  This 
eavaa  an  am(ilo  margin  for  improvemonc,  In  another  ciute, 
whore  ttie  rogtiUtion  waa  carried  out  by  resistance  placed 
Id  Mriei  with  the  motor,  it  was  found  that  M  per  cenL  of 
the  power  given  lo  the  car  was  waated  in  the  rheostat. 

Too  last  chapt«r  gives  tlie  working  ex))aiiB««  on  a  number 
of  wcllknoWD  lilies,  but  the  accumulator  «>'st«m  Is 
agaiu  coiispiouou*  bv  iu  absence.  The  cost  of  upkeep  is 
in  each  case  dissected  oarefully  and  expressed  in  ponoo  per 
car  mile.  The  economy  of  electric  traction  can  be  «een 
from  iboso  liguret.  which  will  also  be  of  aasietance  in  pre- 
paring cstimaiea  for  now  lines.  The  aatbor  baa  wisely 
loft  otii  the  comparison  oi  electric  ti'dctioii  with  traction  by 
other  moans,  as  all  such  coraiiarisous  are  necessarily  based 
on  the  condition  of  a  paiticular  line,  un<l  the  general  con- 
clusions drawn  are  very  apt  to  be  generally  miiUoading. 

Altogeiber,  we  congratulate  Mr.  Keckenxaun  on  the 
amount  of  valuable  information  ho  has  given  in  the  Grat 
book  on  ibis  subject,  and  trust  be  will  Rnd  time  to  con- 
siderably onliirgo  the  second  edition,  which  should  soon  be 
demaixiud.  Tbo  book  bas  an  am)>Ie  index,  and  is  weli 
illustrated,  but  we  think  Ihat  titles  placed  under  the 
illustmlions  would  help  the  reiulcr.  We  confidently 
recommend  this  volume  to  all  )>nieiiG«l  men  interested  in 
traction  work. 


INSTITUTES  V.  JOURNALISM. 

]IY  BYDHKY   r.   WALKUt. 


Wbal  Diay  be  tennod  tlie  higher  education  of  those  who 
are  actually  piacliiing  any  of  the  l>raticbes  of  engineering 
la  mainly  carrictl  on  by  means  of  the  two  channels  tbrotigh 
which  men  who  are  making  experience,  or  who  are  think- 
ing out  different  [>rob]ems  connected  with  the  work  they 
have  in  hand,  place  the  results  of  thtiir  tbuugbt  and  ejc)ieri ' 
eiice  before  their  fellow. workers.  The  [kipein  i-uad  twlore 
the  leading:  srientidc  and  engineering  nocie'.ic*,  with  the 
discUKiii  m*  which  follow,  form  a  record  whose  value  can 
hardly  t>e  over-estimat«d,  To  be  a  member  also  of  certain 
instiuilee,  such  as  the  Civil  Knginoon,  and,  in  n  lesser 
<legTee,  t^  Mechanical  binneen  aitd  tho  North  of  Eng- 
land Institute  of  Mining  Engineer*,  confers  a  sort  of  brevet 
rank  which  should  be  vortL  any  number  of  teHimouials, 
and  should  enable  a  man  to  take  a  good  position  in  any 
peit  of  the  civilised  world.  I'he  great  care  oxeroised  by 
the  councils  of  these  institut^ia  before  admitting  candidates 
■a  membcn  is  a  far  Wuer  security  (or  their  teing  mastere 
o(  their  craft  than,  as  was  very  pr(>{ierly  pointed  out 
some  years  since,  any  form  of  registration  or  examina- 
tion could  Doariblf  afford.  Further,  the  world-wide 
reiiutalioii  of  theae  toUitates,  and  tJte  large  area  over 
whtob  tbcJr  rnwHK'NHif  are  circulated  ensure  the  writers 
of  Mpen  an  audieoea  of  the  very  men  they  want  to  reach, 
^K  and  often  bring*  them  into  corres|)ondeiioe  with  men  who 
^V  may  be  of  Ci^iisiderablo  service  to  them  in  their  struggles 
W  tor  luoceaa  In  their  profession.  But,  unfortunately,  many 
I  of  tbt  minor  institutes,  while  imitating  tbe  older  ones  in 
I  many  of  their  methods,  are  too  often  nuwged  with  a  urfal 
I  disregard  of  everyone's  eonvenienee  and  of  everyone'a 
I  interest,  except  those  of  the  members  resident  in  fjondon, 
f  end  mora  [urticularly  of  a  small  knot  of  men  who  prac- 
I  -rifJe  theni. 


Institutes  live  by  three  things:  By  subacripttODB,  byj 
paiwrs,  and  by  discussion.  But  in  the  case  of  maoy' 
institutea,  though  they  depend  very  Urgclf  for  tJNir 
revenue  on  itroviocial  members,  absolutely  nothing  is  gnsa 
those  members  in  return  beyond  tbe  Tmruaaiotu  mI 
notices  of  meetings.  Tbe  Tratuaditmt  alwaya  come  tt 
hand  months  after  the  paper  bas  bocn  rex),  and  ollm 
when  all  interest  in  it  baa  peaaed  away,  wbile  tiie  motthm 
and  non-membera  can  read  both  papers  mu)  mil  tbel  li 
supposed  to  be  worth  printing  m  the  toehold  pnm 
at  the  time  they  an  issued.  The  uotlces  of  mmtr 
ingi  alno  ai-e  often  [iracticaUv  worthleaa.  A  poai-aal 
containing  two  lines  to  the  ofroot  that  Mr.  So-aod-So  wfl 
lead  II  pnpcr,  ray,  on  "  Arc  Lam(M,"  oonveyo  actoelly  M 
information  at  all,  unless  tbe  member  receiving  tbe  iMtks 
is  intimately  acquainted  with  the  work  Mr.  So-and-So  has 
been  engaged  on.  Such  a  notice  is  fairly  passable  fat  s 
local  debating  or  naturalists'  society,  where  it  is  vnr  lillk 
trouble  to  attend  the  meeting,  and  where  evoryone  nee* 
what  to  expect  from  tbe  member  who  is  to  read  ■  p*p*, 
or  from  the  lecturer  who  has  been  engaged.  BuL  aTon  Iki 
better  class  of  those  societies  nowadajra  give  eooeid«i% 
more  information  than  is  given  by  tbe  notices  qwMi 
abovfc  Usually  a  brief  outline  i«  given,  under  dinerW 
hudinga,  enabling  those  who  think  of  attending  tbe  MM 
ing  to  form  a  very  good  idea  of  what  they  ere  to  bnc 
Theleading  institutes  mentioned  also  give  every  fttUafastnct 
of  each  pi4>er  that  is  to  be  read,  and  will  alwmsra  fnnnall  a 
proof  if  rc*|uu«ted,  or  if  it  is  thought  that  atiy  partioolw 
member  is  specialty  interested  in  the  subject. 

Tbe  gravest  offender  of  all  the  minor  inatitutee  m  ihs 
matter  is  undoubtedly  tbe  Institution  of  Electricial  Engiiwa, 
Tbe  fact  of  being  a  member  or  aswciate  of  the  'Tli*"** 
is  DO  guarantee  that  tbe  recipient  of  the  bonoiir  is  a 
bond  jide  electrical  engineer.  He  may  bo  interoeled 
electrical  engineering,  say,  by  holding  abAree 
electrical  company,  or  by  keO}>ing  ita  books. 
management  of  the  Institute,  provincial  memben 
altogether  ignored.  Practically  they  are  told  to 
BuhscriptioDs,  snd  accept  with  becoming  ffratll 
favours  in  the  shape  of  the  briefest  of  poai^cfti^al  m 
ments,  Tramadiom  at  uncertain  Limes,  and  invit 
dinner  at  very  high  prices.  And  the  cream  of 
licv  in  tbe  fact  that  a  non-member  can  ni  all 
better  served  than  ak  member.  Ho  ean  buy  tbe 
at  cousidorably  less  than  the  amount  of  hia  eubaeripti* 
Ho  can  attend  tho  moedngs,  if  be  like%  joat  ■•  a  maaltf 
can.  He  can  speak  at  tbe  meetings,  and  he  often  doe^  • 
tbe  exclusion  of  members.  He  can  see  in  tbe  weekly 
technical  press,  some  days  before  he  would  receive  bis  own 
brief  notice  were  he  a  member,  when  meetings  an  to  lata 
place,  and  the  subjects  lo  l>e  disctused.  Ho  can  dine,  MSk 
when  members  do,  if  ho  likes  to  pay  and  go  with  e  meeilu 
friend. 

Tho  writer  of  this  article,  who  has  been  watching  tks 
progress  of  tho  Institution  ef  Electrical  Engineers  for  «ws 
time  [ust,  because  ho  hoped  to  see  it  como  oat  of  tu 
present  subordinate  poeiUoo,  and  take  ita  place  amoag  thi 
leading  institutes,  was  much  ntriKk  wiifa  tho  foUowiac: 
Aliout  a  year  ago  he  bad  occasion  to compkin  of  whalM 
oonsidereid  an  act  of  discourtesy  towanla  bim.  He  wm 
referred  to  the  rules,  and  that  was  all  that  aayotie  t&H 
or  would  say  or  do.    The  idea  of  a  provincial  member  <e» 

Elaiuing  of  discourtesy  looked  really  too  ridiculoua,  tbao^ 
e  bad  belonged  to  tbe  Institute  for  16  years  or  la  U 
further  reply,  the  writer  gave  it  as  his  opinion  that  A 
members  generally  were  treated  tii  the  eane  WMinmif.  lie 
Institute  would  go  down  in  numbers.  He  vaa  told  imM  k 
be  at  all  afraid  <M  that,  aa  at  loast  200  new  neabet*  WM 
being  elected  annually.  Notmenr  months  after,  a  ncopaal 
was  suddenly  made  to  increeso  lee  rate  of  aubaer^tfee  It 
new  members.  In  tbe  writer's  opinion  this  was  a  step  bvk- 
wards.  If  anything,  openings  ou^bt  to  bo  made  lo  oen» 
eroryoue  who  is  wn4  Jidt  working  on  some  htussh  of 
electricity,  so  that  the  Institute  may  acquire  tbe  paw  lka< 
comes  to  any  body  which  ean  speak  in  the  name  of  iha 
whole  of  those  following  a  certain  oalUng.  Tte  tte 
of  a  member  whose  own  sabecriittion  it  was  ool  mpeaJ 
to  incrcMO.  and  a  country  membor,  too,  raising  otajeothe* 
seems  to  have  tickled  the  Council  immenaely,     lloww. 
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there  was  a  complete  answer  —  a  fiuancia)  one.  The 
Institute's  revenue  was  not  sufficient!;  in  excess  of  its 
ezpendtturs,  and  there  seemed  to  be  no  means  of  retrencb- 
moQt.  Country  members  had  stood  a  lot,  but  it  might  be  sujv 
posed  they  would  object  to  being  done  out  of  their  notices, 
brief  as  they  were,  and  of  their  Transaetions,  late  as  they 
come.  London  members  could  not  be  expected  to  give  up 
ftoythin^;.  One  might  as  well  become  a  country  member  at 
once.  Of  courae,  this  was  not  told  the  writer;  he  surmise!  it, 
as  the  fix  seemed  such  a  difficult  one.  But  he  ventured,  like 
Oliver  Twist,  to  ask  for  more  information.  In  his  opinion 
it  seemed  odd  that  with  an  increasing  membership,  and 
with  country  members  so  persistently  ignored,  that  the 
proportion  of  revenue  to  expenses  had  declined.  However, 
once  more  a  complete  answer  was  forthcoming.  There 
were  bo  many  withdrawals  from  the  Institute  that  it  was 
absolutely  necessary  to  put  the  subscription  np. 

Another  thing,  too,  which  struck  the  writer  very  forcibly 
when  he  attended  a  meeting  some  months  since  was  the  very 
large  proportion  of  yery  young  men,  of  which  the  audience 
appeared  to  be  composed.  The  meeting-room  was  filled, 
Init  the  men  of  full  years,  say,  30  and  over,  who  were 
present  were  in  a  very  decided  minority.  The  Institute 
has  also  brought  considerable  ridicule  on  itself  and  has 
lost  caste  by  the  tone  of  its  discusaions.  Striking  person- 
alities even  find  their  way  into  the  TransacHom.  Many 
speeches  that  are  made  are  nothing  more  than  advertise- 
ments  of  certain  firms  or  certain  companies.  But  the  point 
the  writer  wishes  to  bring  out,  as  forcibly  as  he  knows  how, 
is  the  fact  that  all  which  the  minor  institutes  ought  to  do, 
and  could  do  if  properly  managed,  is  being  done  far  better, 
at  considerably  less  cost  and  with  profit  to  themselves,  by 
the  technical  journals.  The  institutes  dars  not  withhold 
their  Tranaaetions  from  these  journals  if  they  could.  In 
fact,  the  favonr,  if  any,  is  on  the  other  side.  To  have  their 
papers  reproduced  is  to  advertise  themselves,  that  they  are 
Btill  alive,  as  nothing  else  can.  And  yet  these  papers  pro- 
dnce,  not  only  all  the  Transactwiu,  but  other  articles  upon 
important  snbjecte,  and  valuable  information  in  addition. 
And  further,  their  columns  are  open  to  everyone  who  is 
interested  in  the  science  and  can  write  intelligently. 

It  is  well  known  that  electric  engineering  will  be  tli€ 
branch  of  engineering  of  the  future  par  exceilentx ;  that 
it  already  threatens  to  eat  up  its  older  brethren,  as 
Pharaoh's  lean  kine  did ;  and  that  every  year  brings 
increased  possibilities  and  a  larger  field.  Surely,  it  is  not 
too  much  to  ask  that  those  who  are  guiding  the  Institute 
which  should  be  representative  of  the  whole  body  of  elec- 
tncal  industry  should  rise  to  their  position,  and  should 
prepare  to  lead  towards  the  great  future  we  are  all  hoping 


ELECTRIC  LIGHT  AND  POWER. 

BY  ABTHDR  F.  OUT,  A8B0C.UBU.INST.  ELECTRICAL  ENQINEEBS. 

(Ail  rights  reserved.) 
III.— WORK  AND  HORSE-POWER. 

fConlitaud  from  page  40I. ) 

Oas  and  Oil  Enginks. 

Those  who  visited  the  Electrical  Exhibition  held  at  the 
Crystal  Palace  during  the  first  half  of  1892  and  who 
inspected  the  Machinery  Department,  must  have  been 
surprised  to  see  the  great  number  of  gas  engines  that  were 
at  work — gas  engines  of  all  aorta  and  conditions.  There 
probably  has  never  been  such  a  display  of  gas  engines  of 
Tarious  types  (more  than  a  dozen)  before  ;  at  all  events, 
not  in  England. 

The  advent  of  the  gas  engine  could  not  have  occurred  at 
a  more  opportune  time  than  in  conjunction  with  the  advent 
of  electnc  lighting ;  the  one  has  to  great  extent  further- 
anced  the  adoption  of  the  other,  and  vice  versd.  The  private 
electric  light  installations,  such  as  in  country  houses,  hotels, 
et«.,  called  for  a  reliable  source  of  small  power  which  could 
be  drawn  upon  at  five  minutes'  notice,  and  did  not  necessi- 
tate constant  individual  attention.  This  want  was  supplied 
by  the  gas  engine.  On  the  other  hand,  it  ia  safe  to  aay 
that  the  adoption  of  elaotric  lij^ting  has  been  the  means  cf 


considerably  widening  the  field  in  which  this  kind  of  motive 
power  can  be  used  with  advant^e.  The  great  number  of 
gas  engines  of  various  types  now  invented  is  dne  to  the 
expiry  of  patent  rights  in  England  of  the  fundamental 
principle  of  Otto's  cycle,  hitherto  held  by  Messrs. 
Crossley  Bros.,  and  which  expired  in  the  summer  of  1S90. 
The  idea  of  obtaining  motive  power  by  igniting  explosive 
gases  dates  back  to  the  seventeenth  century,  when  Robert 
Street,  in  1794,  was  the  first  to  make  a  practical  gas 
engine  having  a  cylinder  and  a  piaton.  After  this,  numerous 
attempts  and  inventions  were  made  to  produce  &  gas 
engine  that  would  be  of  practical  and  commercial  value. 
But  it  was  not  until  the  year  1876  that  the  internal- 
combustion  engine  assumed  a  shape  that  made  it  at 
ODce  a  reliable  source  of  motive  power  and  a  sound 
commercial  auccess.  This  important  improvement  was 
made  by  Dr.  Otto,  whose  name  ia  now  famous  all 
over  the  world.  The  manufacture  of  these  engines  was 
taken  up  in  England  by  Messrs.  Croaaley  Bros.,  of  Man- 
cheater,  who  have  made  great  improvements  in  detail  and 
mechanical  construction. 

The  Otto  Cycle.— The  method  in  which  Dr,  Otto  usss  the 
gas,  and  the  operations  that  take  place  in  the  cylinder  of 
the  engine,  ia  known  as  Otto's  "  cycle  of  operations,"  and 
in  order  to  understand  how  a  gas  engine  works,  it  ia  neces- 
sary to  know  what  the  "cycle"  ia,  The  cycle  of  operations 
consists  of  fonr  distinct  operations.  We  will  imagine 
the  piaton  at  the  top  end  of  the  cylinder  ready  to 
make  its  forward  strolce.  Upon  moving  forward,  the 
admission  valve  is  opened,  and  a  mixture  of  coal  gas 
and  air  is  drawn  into  the  cylinder  after  the  piaton.  When 
the  piston  reaches  the  bottom  of  the  cylinder  the  admis- 
sion valve  is  closed,  the  whole  of  the  cylinder  space  in  front 
of  the  piston  being  now  occupied  by  a  gaseous  mixture. 
Upon  the  piston  making  ita  return  stroke  it  drivea  all  this 
mixture  in  front  of  it,  and  as  it  cannot  escape  it  is  com- 
pressed, so  that  by  the  time  the  piston  has  reached  the  end 
of  its  stroke  the  gas  exists  under  great  pressure.  These 
two  strokes  of  the  piston,  one  forward  and  one  return,  con- 
stitute one  complete  revolution  of  the  flywheel.  The  third 
operation  now  takes  place — that  ia,  the  ignition  valve  is 
opened,  and  the  mixture  fired.  The  explosive  force  gives 
an  impetus  to  tfae  piston,  which  consequently  travels 
forward  U[ion  arriving  at  the  end  of  ita  stroke.  The  impetus 
given  to  the  flywheel  tende  to  carry  it  round  past  the  dead 
centre,  therefore  the  piston  is  urged  to  make  the  return  stroke. 
At  the  moment  of  returning,  the  exhaust-valve  is  opened, 
and  so  the  fourth  operation  conaista  of  the  piaton  driving 
out  before  it  all  exploded  mixture,  which  now  escapes  by 
the  exhaust  port.  Upon  arriving  at  the  end  of  its  return 
stroke  the  admission  valve  is  again  opened,  ready  to  admit 
a  fresh  charge  of  gas  and  air,  and  ao  the  Grat  operation  is 
ready  to  be  repeated.  These  four  operations  constitute  a 
complete  cycle,  and  can  be  stated  thus : 

A.  Admission  of  gaseous  mixture. 

B.  Compression        „  „ 

C.  Expansion  „  „ 

D.  Exhaustion  „  „ 

The  cycle  producee  two  complete  revolutions,  so  that  an 
explosion  takea  place  and  an  impulse  is  given  to  the  piaton 
once  every  two  revolutions,  or  during  every  alternate 
forward  stroke  of  the  piston. 

ComJmstUm  in  the  Cylinder. — When  a  gaseous  mixture 
explodes,  it  means  that  the  gases  burn  with  very  great 
rapidity,  so  that  explosion  signifies  rapid  combustion. 

Th3  intensity  or  force  of  an  exploaion  depends  on  a 
number  of  circumstances,  such  aa  the  composition  and 
nature  of  the  gases,  their  preaaure,  etc.  The  duration  of 
an  exploaion  ia  the  time  that  elapses  between  ignition  and 
the  maximum  pressure  produced.  The  shorter  this  time  is 
the  more  powerful  and  effective  is  the  explosion.  Further, 
this  maximum  pressure  occurs,  and  therefore  the  explosive 
character  ceases,  when  one-half  of  the  total  heat  of  com- 
bustion has  been  evolved.  A  rich  gaseous  mixture  explodes 
more  rapidly  than  a  poor  mixture.  After  ignition  the  whole 
of  the  beat  of  combustion  is  not  evolved  at  once,  but  takea 
place  gradually,  combuation  taking  place  more  slowly  the 
nearer  the  end  is  reached ;  for  if  this  were  not  so,  the  shock 
would  be  BO  great  that  enormous  pressure  and  strain  would 
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be  put  upon  tbe  mecluiiiism  of  the  cngins.  Combtution 
and  ArDluUon  of  beat  tbtu  );oe«  on  tfaroughoiit  the  whole 
lengUi  ol  the  piiton  stroke.  By  mahinp  the  combustion 
grMiial  in  Ihi*  ittunnor,  a  more  even  and  Heady  j>res4ure 
i»  giTon  to  the  piaton.  An  csj>lo«ioi)  every  ret'olntiori  gives 
a  more  Rt«ady-iunmng  mucbino  tban  one  in  OTOry  other 
revolution. 

B^undet. — Tha  power  and  effictenoy  of  a  ]>erfect  beat 
enjpne  can  be  meuiired  W  the  abnoliite  tempemtHroe 
between  wbicfa  it  worka.  ^^  faen  mechanical  energy  is  pro- 
duced from  beat  energy,  it  musl  always  be  Bccomiianted 
by  the  annihilation  or  disappearance  of  an  equivalent 
amount  of  beat  enerKT,  and  iliia  it  Bbowii  by  the  fall  of 
temperatuie  which  take*  plac«  in  the  bea^ producing  body. 
Tbe  hightr  nixi  lower  tcmfienture*  between  which  the  fall 
occurs  are  called  tba  "limiting  t  cm  pent  urea,"  and  the 
)!re«l«r  the  difference  betwc«n  tbom  the  eronter  i«  the 
power  produced.  From  Ihia  it  is  clear  that  when  a  body 
does  work  it  must  loae  beat  or  fall  in  temperature,  just  as 
a  iMdy  of  water,  in  order  to  do  work,  must  fall  frum  n 
biKber  to  a  lower  level,  or  a  current  of  electricity  from  a 
hifcher  to  a  towor  {Wteolial.  The  limiting  tomperaturcK 
indicate  the  "  efficiency  "  of  Uie  perfect  bcwt  ongiiio,  and 
tbe  greater  the  difTorence  of  temperatures  the  Kfc^tcr  the 
eUcieney.  Take  the  esse  of  an  ideal  steam  engine,  where 
tbe  tem|>eniture  of  the  ateam  on  enterinj;  the  cylinder  is. 
My,  SOOde^.  C,  and  on  leaving  is  50dG|^,  C.  Tbe  fall  in  tbe 
temperature  measures  the  work  that  is  done  on  tbe  ptaton. 
Fint,  however,  tbe  tem)icrature(  muit  be  reduced  to  abeo' 
lute  temperature.  Absolute  l«m[i«ntture  is  -  373d«g.  C. — 
that  ia  to  ny,  a  body  at  that  tompcratiire  ii  suppmed  to 
bare  so  little  heat  that  it  is  fixed  thcoretic.illy  as  zero  ;  eo 
that  a  body  at  the  ordinary  temperature  of  Odeg.  0.  is 
railly  at  273deK.  0.  absolutely. 

Tbe  limilini;  temperatures  absolutely  are  then  (SOO  -(■  379) 
-<fiO  +  373)or't7S-333. 

Let  tbe  higher   temperature  be  T, 
„        lower  „  I, 

then  tbe  efficiency  of  any  heat  engine  working  between 
these  two  limiting  tem[)erACuree  can  be  calouUted  by  tbe 
genenl  lormala — 

T  —  ( 

~  efficiency. 


Apj>lying  this  |wrticnUr  example,  we  fa«ve — 
473  ~  323 


473 


-  olBciency  -  '31. 


Hence  an  engine  working  between  tbete  temperatures  cun 
only  utilise  aV>ut  one-third  o(  the  heat  supuliod  to  it,  and 
this  is  tbe  utmoet  eflieienoy,  theoretically,  that  can  be  got 
out  of  it,  judging  it  an  ideal  or  perfect  engine^ 

The  steam  engine  in  iiee  to-day  is  very  far  from  being 
perfect,  and  beat  ia  wasted  to  a  great  extent,  as  the  best  made 
can  only  utilise  30  |>er  cent.,  and  if  judged  from  tbe  coal 
consumed  tbe  total  effiOMncr  Ja  only   10  (ler  cent.,  <ince 


;>Mr  I 
In  a  I 


.  gai  engine  the  cylinder  is  tbe  furnace  of  the  engine, 
and  tbe  fuel  and  tbe  motive  force  arc  one  and  the  Mnio, 
wbereaa  in  the  boiler  tlw  fuel  ia  coel  and  the  motive  force 
rieem. 

Aeeosding  to  Prof.  Robinson,  in  bis  authoritaliro  work 
on  "  Internal- Combustion  Engines,"  the  temperature  of 
tlie  ex[Joding  gases  in  the  cylinder  of  a  gas  engine  can  be 
Uken  at  about  l,600deg.  C.  just  after  tbe  moment  of 
ignition,  atlhougb  it  is  very  diQicult  bo  find  out  wbat  is 
really  going  on  inside  the  cylinder,  there  being  lo  many 
disturbing  vlenonla  to  contend  with.  As  tbe  ^asoa  burn 
and  expand,  the  i«mpor.iUire  falls,  until  jtist  at  tbe  end  of 
tbe  nroke,  wbeii  tbey  are  leaving  tbe  exbaiut  port,  tbe 
teat|Mnture  u  about  400daK.  C.  I'his  gives  an  ideal 
•Seuoey  of 

1.973-673     1.S00     j., 
I,W3       "  1,873  ° 

Like  tbe  iteam  engine,  a  fsieat  amount  of  this  heat  18  loet 
in  [NKotice ;  tbe  exhaimc  g«siM  carry  oCT  nearly  oiM-balf  of 
^e  tct«l  beat  available,  while  the  water-iscket  carriea  off 
aaotber  quartor.    Tbe  following  projMrtKMU  are  given  by 


Prof.  Itobioeon  a«  to  tbe  probable  way  tbe  beat  is  H^  ^ 

tributed  : 

Ueal  utilised  by  piston 23  par  < 

„    carried  off  by  exhaust 37 

„        „        „        waterjacket ...     60 

Total  heat  of  combutUon  •  100 

Comparing  ibc  toul  efficiency  of  the  sieaoi  engine  eith 
tbat  of  the  gas  engine,  a  stean  engine  utJUeet,  any,  10  jm 
cent,  of  the  heat  evolved  by  Ibecou  ;  a  g««  en^cine  Mffii*. 
say.  20  per  cenL  of  the  beat  evolved  by  tbe  coal  ga«.  Sotbn 
a  gas  engine  is  iwiee  aa  efficient  as  tbe  steam  angina.  A 
very  good  steam  engine  uses,  say,  3IK  of  coal  per  blab 
bor*e'])ower  bour,  tbis  being  Uie  utmoet  efRcieney  j/nt^ 
licable;  lib.  of  coal,  when  burnt,  will  evolve  I4,lV00hssi 
uiiiu  ;  31b.  s  29.000  units.  In  a  larEeiixed  gaa  enicina  il 
may  be  tuken  tbat  tbe  conMimi)tion  of  gu  per  brake  fa«a» 
power  per  bour  ia  22-ft  cubic  feet;  30  cubic  feet  of  pi 
wei)(b  lib.,  and  evolves  20,000  heat  units;  33  3  eiilUi 
feel  of  gas  weigh  -75lb,,  and  ovolvea  15.000  beat  oalM. 
Therefore  tbe  gas  engine  only  requires  15,000  faeatnate 
to  produce  1  b.h.p.,  whilst  tbe  steam  engine  reqnlns 
29,000,  or  close  on  double. 

Tbe  efficiency  of  the  mechanism  of  a  gaa  engine — Ibat 
ia,   tlie   ratio  of  tbe  indicated  hotse-power  to    tbe  bnka, 
horse -power — is  high,  and  about  similar  to  ttut  of  • 
engine.  On  an  avenge  it  may  be  put  down  tbat  tbe  ' 
borse-power  is  K5  ]>or  cent,  of  the  indicated   bone-j 
or  that  \b  per  cent,  is  loet  in  friction  of  the  morfng  | 
etc.     One  pound  of  good  antbracite  coal  will  yield  I 
45  cubic  feet  of  coal  gas.  so  that  in  fairly  large 
the  consumption  of  coal  per  brake  horte-power  per  bovri 

Tbe  heat  energy  obtained  from  burning  the  gu  obulaid 

from  lib.  of  coal  is  tberefore  ^^  x  4*0  -  3,000  ^AM 

unite,  or  only  ono-fiftb  of  the  heat  etwrgy  obUimd  1^ 
burning  tbo  coal 

riu  Wcder-Joiktt.—tht  great  tempemture   attab«f  ty 
the  exploding  gases,  aboat  l,600deg.  C,    and  lit  pmx 
amount  of  heat  tbat  ia   absorbed   by  the    vralb  il  lbs 
cylinder,  would  have  a  most  injurious  dTecl  on  tbeeyUateJ 
causing  overheating,  ex]ian«ion,  etc,  and  |irevwiling  Iain- 
cation,  etc.,  unless  it  were  protected  in  sonie  war  lor 
purpose.    Tbe  cyliiKler  is  endoeod  In  a  watar  jacnC,  i 
what  like  a  steam-jacket  round  tbe  cylinder  of  a 
engine ;  through  this  water-jsckot  a  current  of  eold  waivb 
caused  to  circulate.     To  obtain  a  continual  ciroolaliaa  d 
Water  a  capacious  tank  ia  fixed  as   close   as  cosivenlaat 
to  tbe  engine,  and  at  a  level  of,  say,  Cft  above  tbe  Sa*- 
A  pipe  leads  from  thia  tank  into  tbe  bottom  of  tbe  waMr 
jvcket,  and  another  [H|>e  leaves  the  top  of  tbe  miai  Jastat 
and  returns  to  the  watirr-tauk.     Tbe  water  baa  tbta  a  (m 
passage  round  tbe  walla  of  tbe  cylinder,  tbe  mat  bsat 
from  which  raiaee  tbe  temperature  of  the  cireuIaUng  wafe>- 
The  circulation  is  jiroduoea  by  the  water  lesvins  tbe  jackal 
holler  tban  il  enters  it.     lu  geueral,  tbe  water  leavioc  il« 
jacket  ranges  from  40deg.  C.  to  COd^^.  C,  according  t«t  th* 
type  of  engine,  and  tbe  water  entering  should  be  a  linls 
above  the  t«mi>eniture  of  tbe  stmiispbere.     A  snluMs  lank 
is  always  fixed  up  by  tbe  supplier  of  the  engine. 

Cmmmpfion  of  Oat. — It  nuy  be  Liken  that  a  tDedii»- 
sized  gas  engine — say,  14  b.h.{i. — will  consume  aboM  39 
cubic  feet  per  brake  borse-power  per  hour,  working  al  (ol 
load,  when  tbe  gas  is  supplied  at  a  good  preasure,  and  W  irf 
a  good  i|tiality.     In  distncte  wbere  tbe  gaa  is  pour  lo  u* 
beat-giving    ptojierties   and    below   the   proper   mwi* 
the  consumption   will   be  greater.      Thw    fs    onee    lbs 
case  in  country  districts  or  about  small    towna.     Tbs 
consumption  of  gaa  in  a  gas   engine  nay  be  takaa 
vary  inversely   as  the  |>ower  of  tbe  engine.    Taking 
14  b.b.p.  ss  a  medium  and  standard,  we  nuy  put  dos 
25  cubic  feet  per  brake  bofw-iiower  per  bour  al  (utl 
Now  as  tbe  power  risea  ao  tbe  eonsumptiob  of   gaa  lalk,' 
and  as  the  iwwer  falls  ao  tbe  consumption  rJsea.    Tka 
following  tabulation  will  serve  aa  a  gtitdc,  altbo 
Rgorea  fpven  are  only  n|>proxiaData^  and  may  be 
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10. 

6 

9 

14 

22 

35 

72 

30 

27 

2S 

22 

20 

17 

higher  or  lower,  according  to  the  type  of  gu  engiDC  used, 
no  particular  gas  engine  being  specified. 

Tabulation 

Brake  horse.power    3 

Cubic  feet  per  b.h.p.  per  hour..     87 

It  is  not  advisable  to  work  a  gaa  engine  np  to  ita  utmost 
power  unless  circumstances  demand  it ;  a  fair  margin 
should  always  be  allowed.  This  is  particularly  so  when 
it  is  working  electric  lights,  because  if  an  explosion  ie. 
missed,  as  often  happens,  the  engine  becomes  orerloaded, 
and  tends  to  pull  up,  and  very  often  it  must  be  eased 
before  it  can  recover  itself.  Lately,  gas  engines  of  very 
large  power  have  been  put  on  the  market,  and  with  great 
success,  sizes  of  200  i.h.p.  being  manufactured.  Engines 
of  above  80  i.h.p.  or  about  that  power  are  made  with  twin 
cylinders.  The  very  small  sises,  say  from  1  b.h.p.  to 
6  b.h.p.  are  made  both  vertical  and  horizontal,  the  ver- 
tical design  being  very  useful  where  floor  space  is  limited. 

Adwmiages  of  the  Gas  Engine. — Qas  engines  are  greatly 
in  demand  where  small  motive  power  is  required,  and 
their  advantages  on  this  score  are  not  to  be  denied.  They 
can  be  put  down  anywhere  where  a  supply  of  gas  is  to  be 
bad,  can  be  started  in  10  minutes,  stopped  in  one  minute, 
uid  require  very  little  attention — very  different  from  the 
constant  watching  which  a  boiler  and  steam  engine  necessi- 
tate ;  no  flue  or  chimney  shaft  has  to  be  built,  and  the 
engine,  having  its  furnace  in  its  cylinder,  occasions  no  dirt 
or  trouble  in  keeping  in  order.  It  is  not  necessary  to  have 
a  man  on  purpose  to  run  a  gas  engine,  except  very  large 
nzei,  or  where  the  plant  is  one  of  great  importance,  say  in 
a  theatre,  etc.,  wheregreat,if  not  serious, inconvenience  would 
occur  to  the  public  in  the  event  of  anything  going  wrong.  In 
country  houses  where  they  run  an  electric  plant  by  a 
gas  engine,  the  plant  is  usually  placed  under  the  care 
of  the  gardener  or  other  ground  man,  and  who  only  needs 
to  look  in  every  hour  to  oil  up  and  see  that  everything  ia 
right;  in  a  number  of  places  the  lights  are  run  from 
accumulators  or  storage  batteries,  the  gas  engine  running 
only  during  the  day  time  to  charge  tbem  with  the  dynamo, 
the  lights  being  disconnected.  Special  oiling  arrangementn 
can  be  supplied  with  these  engines  for  this  kind  of  work,  so 
that  they  can  be  run  for  10  or  12  hours  without  attention. 

£wmtfljr  Coti  of  Qaa  Engines, — An  investigation  will  now 
be  made  reepacting  the  proHble  cost  of  running  a  gas 
engine ;  one  of  33  o.h.p.  will  be  chosen,  so  that  it  will  be 
abouttiiasamenseasthe40-b.h.p.  steam  engine,  whose  cost 
waa  given  on  page  401,  the  maintenance  cost  being  divided 
up  in  the  same  way  as  with  the  steam  engine.  A  com- 
fxuiBOD  of  ooeta  between  gas  and  steam  power  can  thus  be 
made.  The  outlay  for  a  gas  engine  yielding  about  35  b.h.p., 
including  foundations,  water-tank,  pipes,  and  fixing  in 
working  order,  may  be  put  down  at  £280.  The  running 
coat  wHl  be  divided  into  two  parts,  as  was  done  when 
estimating  the  running  cost  of  a  steam  plant. 

Therefore  we  have 

Largt  Oa»  Entpne  of  SS  b.h.p, 

A. — tivAitiABLK  Costs. 

B.H.P.  per  annum.  B.n.P.  per  bour. 

Int«Teit  on  ontlay,  £280  at  4  %  £0    6    4     -025  penny. 

Depr«cUtlon        ,,        „      7J% 0  12    0     -048      ,, 

Bepaire  „        „        6% 0    4    8     -018      „ 

Attendaaoe,  two  hours'  timeper  day    0    H    7     '034      „ 


Total 


£111     7     125  penny. 

B,— Variable  Costs. 


20  cable  feet  of  gu  per  hour  for  3,000 
houra,gas  befiig  2s.  9d.  per   1,000 

cubic  foet £8 

Oil,  water,  waste,  andsandriee  1 


0     'B6  penny 

0     08      „ 


Total 9    6    0  -74  penny 

Giving  total  cost  per  brake  horse-power  per  annum  —  £10.  16a.  7d 
And        „  „  „  ,,  hour  =  '865  penny 

As  with  the  steam  engine,  let  the  gas  engine  only  work 
for  1,500  hours  per  annum;  when  used  for  running  electric 
lights  from  dusk  to  10  p.m.,  another  comparison  can  then 
be  obtained  respecting  running  costs,  the  working  hours  in 
this  latter  caae  being  ouly  half  the  former.     The  first  part 

(A)  of  the  cost  wilt  remain  constant,  while  the  second  part 

(B)  will  vary  in  jnopwtioa ;  since  1,500  is  half  of  3,000, 


therefore  the  variable  coeU  will  be  £9.  5a.  -f  2  -  £i  IS  6 
andthetoUlwillbe£4.13s.6d.+£I.lls.7d.~     6     4    1 

Giving  the  cost  of  1  b.h.p.  per  annum °-     6     4    1 

,>  »  ..     ..        ,.     hour =    001 

Following  up  the  comparison  of  cost  of  gas  veriui  steam, 
we  will  now  work  out  the  probable  cost  of  a  9-b,b.p.  gaa 
engine,  this  small  size  being  taken  to  compare  wiin  ^e 
10-b.h.p.  steam  engine,  allowance  being  made  for  the  lower 
efficiency,  as  was  done  with  the  small  steam  plant.  The 
outlay  for  a  9-b.h.p.  gas  engine,  high  speed,  and  designed 
for  electric  light  plant,  may  be  put  down  at  £160,  every- 
thing complete.  The  running  costs  being  as  follows,  tfaa 
engine  working  3,000  hours  per  annum : 

Smail  Oa*  Bngint  of  9  b.h.p. 

A. — lyvABJABiiX  Costs. 

B.H.P.  per  annum.    B.H.P.  perhotu'. 

Interest  on  outlay,  £160  at  4  '^ £0  14    3    '057  penny. 

Depreciation        „         ,,      7J% 18    8     "100      „ 

Repairs  „        „      3  % 0  10    8    '043      „ 

Attendance,  two  hours  per  day I  13    4    '133     „ 

Total £4    411    -333  ponnj. 

B.— Variable  Costs. 

27  cubic  feet  of  gas  per  hour  for  3.000 

hours,  gaa  bein|;  28.  M.  per  1,000 

cubic  feet    £11    2 

Oil,  water,  waste,  and  sundries 1     5 


9    -SBOpeztnv. 

0    -100     „ 


Total £12    7    B     ......     -ggOpenny. 

So  that  total  cost  per  broke  horee-power  per  annum  =£111  12b. 8d. 
And  „  „  „  „  „        boor  =  1 '33  pence. 

This  is  just  over  50  per  cent.,  or  half  as  much  again  as  the 
cost  per  brake  hatse-power  of  the  large  gas  engine  ;  or  by 
spending  two  and  one-half  times  as  much  per  annum  for 
the  large  plant,  four  times  the  power  can  be  obtained, 
since  40  X £10  =  £400,  and  10x£16-£160. 

Letting  the  small  gas  plant  run  for  1,500  hours  per 
annum,  the  figures  work  out  as  follows :  We  have 
£4.  4s.  lid.,  which  remains  constant,  and  £12.  7b,  9d.| 
which  must  be  divided  by  2,  because  the  value  of  B 
are  in  proportion  to  the  hours.  So  the  total  costs  will  be 
£4.  4s.  lid.  +  £12.  78.  9d.  -^  2,  or  £4.  4s.  lid.  4- 
£6.  38.  lid.  =  £10.  8s.  10s.  per  brake  horse-power  per 
annum,  or  '4  penny  per  brake  horsepower  per  hour. 

When  motive  power  is  required  for  running  eleotrio 
lights  on  businesB  premises,  the  time  from  dusk  to  10  p.m. 
(which  ia  1,466  hours  per  annum  including  Sundays,  and 
1,248  hours  per  annum  excluding  Sundays),  is  in  most 
cases  too  long,  and  calculatioiu  for  much  shorter  hours 
might  be  acceptable.  From  dusk  to  8  p.m.,  including 
Sundays,  means  about  742  hours  per  annum,  or  636,  ex- 
cluding Sundays,  and  from  dusk  to  8.30  p.m.,  excluding 
Sundays,  signifies  close  on  766  hours  per  annum.  Taking 
half  of  1,500,  we  have  750,  and  this  number  of  hours  wiH 
be  near  enough  to  judge  of  the  cost  of  running  from  dusk 
to  8.30  p.m.,  excluding  Sundays. 

The  results  are  as  follows,  750  hours  running : 

Larf^e  8t«am  plant 

per  b.h.p =    £6    C    0  per  annum,  and  =  2'OOd.  per  hour, 

SinaU  steam  plant 

per  b.h.p =    14  17    3  per  annum,  and  =  4'7Sd.  per  hour. 

Largo    eos     plant 

perh.h.p.     '=     3  17  10  per  ationro,  and  =  I'84d.  per  hour. 

Small    gOB     plant 

per  b.h.p =      76  10  per  annum,  and  =  2-35d.  per  hour, 

(To  be  amtinited.) 


rteseot  and  Knowley.  —The  cable  for  the  electric  lighttog  of 
Prescot  and  Knowstey  Hall  bos  now  been  completed  by  the 
Insulated  Wire  Companv,  of  Prescot.  The  generating  plant  is 
situated  at  Preaoot.  The  mains  to  Knowsley  Hall,  over  three 
milea  distant,  are  concentric.  There  are  two  of  these  muns,  each 
capable  of  supplying  1,000  lights,  m  that  if  any  repair*  are 
wanted  on  one  main  the  supply  will  not  be  interrupted.  With 
regard  to  Prescot  it  ie  propoeea  to  place  12  arc  lampa  In  pronii- 
oenl  positions  in  the  town,  and  these  can  be  sapplomented  when 
required  by  incandeocent  Umps.  A  ring  of  three  mains  surrounds 
the  town,  one  being  for  prtvate  supplies,  the  other  tor  jpnbllo 
lighting,  and  another  (or  abops  and  factories.  The  Prescot  Watoh 
Factory  is  to  be  lighted  with  1,S00  lights,  and  other  orrangemeats 
are  in  negptlation  for  the  Uehtinf;  of  rorions  rasidenoes  in  the 
diatiict.  The  work  has  beMi  carried  out  under  the  diiwtton  of 
Mr.  8.  V.  CUrahngh,  engineer  to  the  oempany. 
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DEVELOPMENTS  OF  ELECTRICAL  DISTRIBUTION  ' 

UY    PROF.  (IKOIKIK  FUKBES. 

LSCTURK  IV. 

(Contimutt  from  pni/f  ill.) 

Now,  as  all  example,  I  will  tnontioi)  ibe  cn«e  of  thecilyof 
Edinburgh.  Tbere  it  ia  pouible  to  me  ibe  hei<;hu  wbicb  wt- 
round  tbe  town  for  <x>)lecti»);  ibe  water.  In  lbs  imiuediate 
vicinitf  oi  tbat  town  tbero  is  tbe  hill  Ictiowu  oa  ArCbiir'N 
Seat,  at  a  beifcbt  of  800ft.  a))Ove  tbe  «u.  There  t.i  on 
tbifl  ttiti  a  locb  already,  called  Dun*ai>io,  which  hoMt  watar 
enot^h  touipply  1,000  b.]».  (or  two  hour*,  Anyone  who  ie 
eoRTemnt  enough  with  ««ntr>l  ttaiion  work  will  eae  thai 
here  Ibere  ia  tbe  meana  of  supplying  sufficient  poorer  for 
doinic  (be  work  of  a  laiye  central  station — in  fact,  driving: 
one  centml  station  byneana  of  tbe  waiter  jiower  which  could 
be  derived  from  thai  reservoir ;  but  with  the  tilmont  (scility 
a  dam  can  be  built  across  a  gully  which  there  is  near  thu 
anmmit  of  the  bill,  oivinK  us  a  far  greater  height,  and  this 
dam  would  cost  but  little,  owing  to  iho  iiatnnd  construction 
of  tbe  hill ;  it  would  bo  invisible  from  all  parti>  surroiindini; 
Edinbtircb,  save  only  in  ono  direction,  and  even  in  ibmt  it 
would  not  be  on  tbe  sky  line,  and  would  oot  be  an  injurious 
feature  tn  the  landscape,  whilst  to  thot«  who  j^o  up  to  the 
summit  to  enjoy  the  view,  the  lake  which  would  lie  formed 
wouUl  be  nn  exiiu  attraction.  There  is  really  nothing  in 
tbe  beautiful  foutnres  of  the  place  to  jirevent  that  being 
done,  and  thus  the  amount  of  imwcr  which  znnXA  be  stored 
WOOld  be  fully  <louble<l.  For  working  a  station  which 
require*  tbe  ntaxininm  of,  tay,  1,000  h.u,  wo  do  not  require 
an  average  in  many  nsee  of  more  tnan  about  IfiO  b.p. 
What,  thru,  we  »bould  have  in  this  station  would  be  eni^'nes 
and  boilers  for  tAOb.p.  i^ootinually  working  dsy  and  m^hl, 
from  week's  end  to  week's  onA,  employed  in  [>umpini:  water 
up  ttaraugh  pipes  to  this  reservoir  on  .\rUitir'i  Seat.  In 
connection  with  these  piix*,  at  »r  near  their  lowest  prt  we 
shoidd  have  turbine*  iIHritig  dynamo  machinvs,  for  the 
distribution  through  the  town,  Instead  of  being  obliged  to 
bftve  enpnes  and  boilers  of  1,000  b.p.  wo  should  h;ivo  them 
of  only  ISO,  thus  saving  an  enormous  amount  in  capital 
expenditure.  If  we  do  not  re^iuiro  to  build  a  dam,  us  we 
do  not  in  the  fint  instance,  using  tbe  Loob  Dunsapio  which 
ia  there,  the  oidy  serious  item  to  consider,  to  l>e  put 
against  the  boilers,  is  the  pipes.  These  would  come  to 
something  like  £3,000,  Ixit  the  suvintc  in  capittl  expendi- 
ture on  Ibe  whole  is  very  great.  But  it  is  not  only  the 
laving  of  capital  expenditure  which  i;t  important ;  it  ia  the 
Annual  saving  in  the  coal  bill.  Tlie  pumping  up  of  this 
wftlw  by  an  engine  perfectly  continuously  can  be  done  in 
ttit  iBMt  economical  manner  that  any  work  with  steam 
engines  can  be  done ;  whereas,  on  the  contrary,  we  know 
that  in  central  station  work  for  eleetrio  lighting  we  have  one 
of  the  most  uneoonomical  methods  of  using  ooal  tiossibte 
\Ve  can  get  1  h.p^  available  on  the  turbinee,  includinc;  the 
losses  in  pumping  up  and  the  tosses  in  the  turbines,  tor 
certainly  very  little  over  31b,  of  conl  per  horsepower  per 
liour  nterl  in  the  boilera ;  whereas,  in  many  central  stations, 
H  you  know,  they  are  goinf;  n|>  to  101b.,  1Mb,,  or  even 
more  of  coal  jier  horse-power  (tor  hoiu-.  Tbere  is  then 
undoubte<lly  a  most  enormous  saving  in  fuel  besides  the 
saving  in  capital  ex|>enditure,  and  (or  these  renwma,  wher- 
ever such  a  tyatcm  is  available,  it  will  bo  desirable  to 
adopt  it  rather  tian  to  put  ilowu  the  whole  plant  ncr«uary 
for  generating  tbe  maximum  current  which  may  ever  Ito 
rt(]uired,  I  worked  out  this  pretty  (ulty  in  the  esse  of 
Kdinbnrgh  for  my  own  satisfaction,  and  have  already 
brought  tbe  natter  before  the  authorities  there,  and  I 
hope  to  see  some  aneh  eebeiDe  adople^l,  i>oi  only  there  but 
in  many  other  towiks  also  where  eq>ia)  advantages  are 
oflered.  In  working  out  the  figures  1  may  say  that  the 
actual  ex{>eiHiiturc  is  very  little  more  tbun  half  what  it 
woultl  be  if  we  were  putting  down  steam  i»Unt  (or  the 
whole  work,  bimI  the  savings  which  are  olIocte<l  in  attend- 
ance and  fuel  are,  even  when  we  are  using  coal  for 
CMimting  steam,  very  great  iwleed.  It  >av«a  about  one- 
third  of  tbe  expense,  not  including  of  coune  tbe  ex[)ense 
of  distribotion  of  electricity,  and  so  (orib. 

*  Cantor  LcMure*  dttivered  bn(or«  the  Society  al  Arts. 


If  I  had  to  be  contented  vrith  simply  what  I  have  toU 
you  up  to  the  present  moment,  such  a  scheme  wonU  be 
of  the  utmost  value  in  coses  where  it  is  aiiftUcaUe, 
but  there  is  another  source  cf  economy  which  can  be 
introduced,  and  for  which  this  system  which  I  havs 
advocated  is  jierfectly  suitable.  This  leads  me  tn  tha 
jiarl  of  the  subject  to  which  I  wish  to  draw  your  atientMit 
this  evening,  and  that  is  (he  employment  o(  deatruciun  tet 
utilising  tlie  refuse  in  towns — the  mhbin  rofiue,  which  ai 
present  cost*  an  enormous  sum  of  money  to  be  fp>t  rtd  of, 
and  which,  in  many  towns,  is  simply  tipped  in  the  oal 
skirts,  and  becomes  a  source  of  dieease  and  dangir, 
especially  wher,  the  town  ex^nds,  and  building  operatieM 
commenco  in  the  region  which  baa  been  used  aa  a  lippiii 
ground.  The  whole  question  of  tbe  dienoaal  of  town  rnfwt 
IS  one  of  im|K>rtanee.  It  is  one  to  which,  I  need  hanOj 
say,  electrical  engineers,  as  a  general  nile,  hare  not  |iaid 
innch  atlcnlinn,  I  darony  there  are  comparatively  (•« 
here  who  have  really  gone  into  the  question  of  the  use  o( 
dfJitnictors,  snd  I  should  not  be  siir|)rised  if  there  ar* 
some  present  who  have  hitherto  been  ignorant  of  whs: 
a  dcatmctor  was ;  lu  fact,  a  very  well-known  alectrictta 
lost  week,  after  I  announced  that  I  was  going  to  speak 
about  de^trnctors,  and  the  conswleraUe  importance  that  I 
attached  to  them,  oame  and  asked  me,  after  the  leetnn. 
what  it  was  I  was  going  to  ulk  about. 

Several  years  ago,  when  I  was  nilvising  the  Vestry  d 
Piddington  about  the  olectric  lighting  of  their  pariB^  I 
found  that  they  were  in  a  serious  difficulty  in  dealinf[  wiifa 
their  ashbin  refuse,  anJ  1  was  led  immediatelv  to  sia  the 
importance  of  studying  tbe  whole  question.  \  then 
;i  persorja)  insj>eetion  of  mo«l  o(  the  destnietort 
were  then  in  use,  and  I  was  so  enormously  ■»[ 
with  the  importance  of  the  Mibjecl  that  ever  aince  then  1 
have  nugluetud  no  op|K>rtunity  of  seeing  the  work  which 
ia  being  done  in  this  direction  in  the  different  towna 

Let  IK  eee  what  the  pioblem  was  that  Paddinattosi  bedie 
(ace.     Every  year  they  collected  something  like  So,O0O  toes 
of   refnae  of  this  character,  and  since  the    poTMihdioa  ^ 
P^ddington    ts    113,000,   we  may  assume  generally  Ite 
aumelfaiiig  like  this  projwnwn  exiats  in   nearly  bQ  iuvm 
It  so  lup|«na  that  the    pro[K>nion   of    ushHiii    nbv  IS 
population    duca    not  vary  very  much   with    tbe  dtttwi 
towns.     Now,  it  will  strike  you,  as  it  boa  struck  aB,Ms 
very  wise  provision  of  Natnro,  when  I  toll  you  that  d  ilat 
rofiiso  were  properly  biirncJ,  and   if  it   were  UMd  la  lb 
most  c con omicil  way,  it  would  be  found  that  {aaaBadaglhi 
proportion  of  li^htitii;  required  for  such   poptttatioa  to  hs. 
as  has  been  very  Kenui.illy  assumed,  one  uusp  per  had) 
the  amount  of  rctuse  |travided  by  any  |KiimUlion  is  ilmesi 
exactly  as  much  a*  is  rui)uired  to  supply  the  illnmtnstii 
by  means  ot  tbe  electric  light  to  that  Mme  populaLwa 

Now  let  »i  see  what  this  reluso  is  which  is 
every  year  in  Paddiogton.  Out  of  every  10,000 
Gnd  tmtt  ashes  constitute  5,2G0  tons,  breeae  or  efaidsn 
3,8£0,  what  is  known  a)  eoft  core — via.,  animal  sod 
vegetable  refuse — 1,420,  bard  core,  which  La  pottery  ael 
that  sort  of  stuff,  390,  aciiul  coal  1&  toits,  bones  3ft  !>■■> 
rags  42  tons,  iron  3&  tons,  braaa  and  pewter  S  looa^  whrii 
glass  7  tons,  and  black  glass  33  toiw.  Those  an  li* 
materials  that  have  to  be  got  rid  of.  I  have  ){iviB  ne 
these  figures  as  1  fotind  them  at  Paddinxton,  heonse  rid 
dington  is  more  able  to  give  accurate  tntorniatioa  on  ika 
subject  than  almost  any  place  1  know  of ;  beeaOM  >* 
Pailtlintrton,  instead  of  simply  taking  away  the  rafnse  asd 
dumping  it  somewhere  or  other,  as  ts  done  in  many  ta«*L 
they  found  it  was  more  economical  to  sort  out  the  diflimA 
materials  in  this  way,  sud  sell  some  of  then  tor  djflsiw* 
pui^wsea.  They  were  able  to  get  a  sort  of  |>rice  ior  • 
great  many  things.  Coal  always  had  iu  use.  and  ht*m 
and  ashes  could  be  tent  to  the  brickfields,  and  they  vn 
able  to  recoup  themselves  to  ■  certain  eitent,  eo  ihatnsU; 
the  aetual  cost  of  getting  rid  of  it  in  tbe  pariah  of  Paddh^M 
was  only  about  Xi.OOO  per  annum.  In  other  pbces  ilia  my 
much  more,  but  in  any  ease  the  maimer  of  gettanc  rid  U  c 
was  bod.  Tbere  was  a  large  proiwrtion  of  stuft  which  eaaU 
not  properly  be  rendered  barutees,  but  which  had  la  bs 
diapoeed  of  in  some  way.  Tbe  quality  of  the  rirfiise  vaiie> 
with  the  diAereut  towns.  For  example,  in  thia  yw  sm 
there  is  no  sludge  of  the  itreeta,  and  no  other  objeeavseUt 


{ 


I 
I 


THE  ELECTRICAL  ENGINEER,  OCTOBER  28.  1892.        435 


' 


mfttler  which  may  be  futiiid  in  oibor  pliuies.  lo  MunchoctAr, 
for  examitlfl,  out  ol  10,000  toim  there  aro  6,4&0  lona  of 
Mhea  and  excreta,  which  nre  ci>il«cU-d  in  pail»,  diui  and 
oindera  3,455  tons,  liah  ttnd  bonos  15  tons,  da|s,  uu,  bftM, 
nkbbiu,  etc,  fi  tona,  boots,  rags,  haU,  paper,  etc.,  5  tons, 
veestable  r«(uae  5  tont,  glus,  pottery,  bricks,  etc.,  60  tout, 
old  iron  and  tinvare  ft  tous.  Thulnukkea  the  10,000  toos. 
Ill  addition  to  that,  they  have  to  diapoee  ol  alaughter 
bouBe  refune  and  market  refute,  and  atreet  Rweapinge. 
amountiDft  to  :i,900  tons,  In  wldition  bo  every  10,000.  The 
afCgn^M  <)uantity  nf  biirnnblo  material  ia  70,000  tons.  It 
iafound  that  the  (lunntity  of  coal  which  is  collected  in  the 
ashpit  refuse  varies  with  diOeient  timet  of  the  year,  ami 
with  dilTei  en  I  districts.  U  ia  more  in  lUeiicher  re*id«iiiiitt 
dUtricta,  and  it  ia  also  more  in  winter.  In  nummcr  thei-o  i^ 
more  vegetable  stnfT,  which  ia  lets  combustible,  ami  then- 
are  tome  place*  in  which  tbe  asbe*  are  ox|>otod  to  the  rain, 
in  which  case  the  combuatibility  is  afTected.  But  then  see 
another  viae  provision  of  Nature — the  coal  and  cinders  arc 
more  &«qaent  in  winter,  when  we  want  most  lii;bi,  and 
TCKCtables  are  less  frequent  then,  and  they  are  leu  com 
buttble  m^teriala. 

The  history  of  the  tue  of  destructora  ia  coin|iirativo1) 
modern,  and  the  very  lirtt  onc«  that  wore  attsmplcd  were 
not  very  tiicccatful.  The  c.iuso  of  tbotr  failure  was  almosi 
altogether  duo  to  insufliciont  draugbl;  and  in  almost  all 
cases  where  a  great  improvement  has  been  made  in  them, 
it  has  been  by  tJie  introduciion  of  i^reiter  draiiKbu  In  the 
iiiat  deatmctors  the  furnace  was  fed  from  the  front,  just  as 
the  ordinary  furnace  ct  a  boiler  is,  but  Uiat  baa  been  com 
plolely  done  away  with  now.  During  the  last  20  vests,  one 
tr[<e  of  doatructor  b>«  been  most  gcnctally  tmed^that  is, 
the  type  known  ae  Fryer's  destructor — which  has  been 
oiade  by  Ueasrs.  Manlove,  Alliott,  and  Co.,  of  which  I 
ahall  have  aore  to  say  later  on. 


ri.!,  I, 

The  firtt  deslniotors  which  were  put  up  on  any  scale  were 
tn  Water-stTMt,  Mancbostur.  KtKhi  fuiiioices  were  put  uj^i, 
and  tiiese  were  ibe  first  that  wvre  any  pnictical  success. 
Tbey  consurned  ^i\  tons  each  per  week  nf  5J  days.  They 
were  8fl.  Cin.  by  4ft.  3in.  wide,  and  6(t.  3in.  high  from  the 
lirebnm  up  to  tlie  crown  of  the  arch  ;  &fL  of  tliu  ten)(th  wax 
occupied  oy  fireliart,  and  3ft.  with  the  baartb,  There  wu» 
tt  bndge  at  the  back,  and  a  descending  tine  down  into  the 
main  Hue  for  carrying  off  the  gases. 

The  next  plsce  that  was  furnished  with  destructors  was 
[the  Montague-street  Wharf,  Birmingham,  lliese  destnic 
Ktors  have  been  in  use  for  a  lonx  time,  but  they  have  lieeri 
combined  with  the  process  employed  there  of  convening 
excreta  into  proBiable  manure  for  agncuUiiri»t«,  and  conse- 
quently tlie  etRciency  of  the  destructors  has  been  oonsider- 
ably  impaired.  It  was  necess.iiy  there  to  keep  up  steam 
for  the  treatment  of  tbs  exeretJ,  and  steitm  wx»  got  up 
from  thete  furnace*  by  putting  the  boilers  directly  over  iho 
furnace.  In  concoquence  of  this,  the  combustion  is  very 
^mperfect.  The  largo  cooling  •utface  of  the  boilers  impedes 
lie  combustJoQ  in  an  effectual  degree.  In  mott  coses  where 
oilers  bave  been  used  to  genctucc  tome  tteam,  the  Ixjilvra 
»ve  been  put  away,  and  after  the  gases  liavc  puasuil  thiougli 
^0  flue  they  then  iiata  by  the  bailer,  and  the  error  haa  been 
in  the  "t>|>oiiite  direction.  At  Uirminglum  the  fault  is 
ilaoing  the  boiler* on  tho  furnace,  bo  that  there  is  nopropor 
[)mbustion  ;  in  many  other  place*,  take  Southampton,  for 
nple,  aa  a  notable  case,  the  boilers  are  put  in  a  place 
re  they  cannot  benefit  from  the  maximum  heat 


After  Uieae  destructors  bad  baeu  introduced,  the  Fryer 
drntructor  came  into  more  general  use.  Fig.  1  shows  this 
de*tiuctor.  The  furnacea  there  are  9fl.  long,  5ft.  wide,  and 
covered  by  a  Hrebrick  arch  3Ei.  6in.  high.  The  furnuee  has 
an  inclination  of  I  in  3,  4ft.  of  the  bottom  ttdng  a  firebrick 
hearth,  and  the  Other  5ft.  of  firobant,  Tbc  furnace*  are 
arrangeil  in  two  long  row*.  Kick  to  back,  with  a  krgo  fluo 
underneath  and  between  the  rows,  at  shown  in  section  in 
the  diagram  ;  aud  the  air  ii  admitted  beneath  the  firebars. 
Ac  it*  upper  end  the  furnace  is  divided  in  two  longitu- 
dinally by  a  short  verlioal  wall.  On  one  side  of  this  division 
the  hearth  ia  inclined  at  a  greater  angle  than  the  rett,  at 
ahown  in  the  left-hand  furnace  on  the  diagram,  ami  im- 
mediately overthia  is  the  opening  through  wbich  the  refute 
is  shovolled  down,  after  i^cing  tipped  over  on  the  top  from 
the  can«  which  carry  it,  the  hole  being  shown  covered  by  a 
Hst  cover.  Un  the  other  side  of  the  dividing  wall  is  the 
opening  to  a  flue  leading  from  the  furnace  to  the  main  Due, 
aa  shown  in  the  right-band  furnace  on  the  diagram.  Each 
furnaee  then  bat  two  outieta  at  it*  ujiper  end,  side  by  side, 
through  one  of  which  the  retiue  ia  fed  from  above ;  ibe 
other  formingtbo  exit  ibrougb  wbich  the  product*  of  com- 
biution  pass  to  the  main  flue.  Besides  thoec  there  is,  in  a 
few  of  the  fturnacfti,  anothei  bole  right  over  the  hottest  part 
of  the  furnace  (ahown  in  the  left-hand  furnace  on  the 
diagram),  which  ia  fi^etieraUy  covered,  but  can  be  opened 
when  iw|uired.  This  hole  is  usually  called  the  mattress- 
hole,  and  it  ttted  for  putting  in  infected  bedding  and  other 
material,  such  aa  carcases  anil  utlier  slaughter- houio  refuse, 
and  other  tuch  like  matters  which  have  to  be  utterly  do- 
atroyed.  The  main  Hue  it  tometimoa  made  extremely  large, 
so  aa  to  allow  dust  to  eottic,  anil  hMm  are  sometima*  m- 
troduced  into  it  to  increase  itio  facility  of  the  dust  settling. 
Sometimes  at  tbe  end  of  the  flue  there  is  a  very  large 
chamber  |>ut  for  the  same  purpose,  through  wbich  the  gaaea 
pass  before  entering  the  chimney.  Tliuso  are  the  chief 
point*  in  connection  with  the  Fryer  denlructor. 

Uno  of  the  chief  defects  of  thm  ilcatnictor  is  that  it  i* 
powiblc  for  the  air  which  i«  ailmitted  to  blow  towards  tbo 
Hue  and  carry  half-burnt  slulf  down  into  the  Hue.  But  the 
danger  is  not  only  from  half-burnt  stuff  being  carried  down, 
but  there  ia  also  another  serious  point — viz.,  that  the  fuel 
wbich  is  at  the  upper  end  of  the  furnace  is,  of  course,  being 
heated  ui)  bv  the  Dames  in  the  furnace,  and  consequently 
giving  oft  injurion*  and  most  objectionable  naea  at  that 
comparatively  low  temperature,  and  instead  of  being  burnt 
in  the  furnace  they  may  bo  curried  over  into  the  Hue  imme- 
diately with  iJie  utmost  facility,  atid  liccumu  a  nourco  of 
gieat  annoyance  to  the  neighbourhood.  In  sucb  a  tvije  of 
destructor  there  are  alwaya  eaaes  where  obieetionabfo  and 
afleosive  fumes  are  perceptible,  and  not  only  objectionable 
tmells,  but  uubuiut  material,  consisting  generally  of  a 
kind  of  tcaly,  shiny  tla^  in  minute  filameuta,  ia  seen  to 
fall  in  the  neighbourhood  of  the  destructor,  because  this 
tyjie  of  furnace  does  not  allow  of  ita  being  thoroughly 
burnt.  I  need  hardly  say  that  tbe  higher  the  tempeiaturo 
in  a  furnace  tbe  better  it  the  destruction  of  oiatuiiul,  and 
not  only  is  it  desirable  to  have  a  high  temperature,  but  also 
to  bave  all  the  gas  paating  over  that  jwrt  of  tbo  furnace 
which  has  tbe  highest  temperature.  I  might  give  a  con- 
siderable amount  of  further  instruction  from  the  study  of 
many  doKtruetora  which  bave  boon  put  up,  but  1  will  only 
mention  one  appliance  which  hot  been  built  to  several 
destructoris,  anil  that  it  what  ia  called  a  cremator.  It  wat 
tirst  introduced  by  Mr,  Chit.  Jonet  at  Ealing.  It  consiats  of 
a  funiacB,  in  which  coal  is  generally  tued,  and  over  this 
furnace  all  the  gasos  are  patted  beloro  they  go  to  the 
chimney,  in  order  to  burn  t^e  organic  matter  of  tb«  gate* 
which  have  been  allowed  to  post  through  the  furnace.  I 
oan  only  aay  about  cremators — although  I  bare  seen  a 
great  many  built — that  they  are  very  seldom  to  be  seen  at 
work  except  when  there  It  a  deputation  coming  to  examine 
tbem,  because  tbo  cost  of  working  Ibem  it  far  too  great.* 
If  anything  in  the  shape  of  a  cremator  were  to  be  used  at 
all,  1  would  suggest  that  tho  gases  ought  to  be  pasted  a 
second  time  through  the  furnace,  from  under  tbe  firebars. 


I 


I 


I 
I 


*  Mr.  JoiiM  iiif^imn  as  tliat  IbU  In  not  true  at  Ealiag  :  that  the 
c^remntot  nt  ^ttlm|,'liat<Iieen  biiniltignixht  nnddaf  (or iwvQn  yoan, 
cicopl-,  porliapi,  a  furliii|-ht  iii  ilie  year  (or  rapaini;  and  that  tbe 
mldiuonal  coit  is  ijuito  iiumalcriHl. 


m 
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Siiwe  there  b  80  per  cent,  of  air  in  the  gaaes  that  come 
out  of  ibe  chimney,  ii  it  iMrfecily  cle^r  Llut  we  could 

J;M  good   coiabiuUun    in  a  (unuce,   U  thoM  gues  were 
•d  UMtrit. 

{To  i$  amtmuoL) 


TRADE  NOTES  AND  NOVELTIES. 


TEMPERED  COri'EB. 


As  oopMT  in  iU  varioui  farmi  onstitut*!  n  vila)  niAteriftI  of 
kll  eleotno  appBrntus,  nnd  eBp«oiiillj  (h»i  ot  dytisiii'i-uloctric 
HMCliioevj,  nil  improve m«iiU  rektitig  c«  thu  ciiHiii[>iil»liun  vl 
copper  ma)'  well  cuim  a  proiiiineiil  ponitioii  of  interest  to  oloc- 


Vie.  L 

1  mpaetn.  TTie  tolation  of  the  problem  of  ducoveriii((  n 
Me  Of  which  the  life  of  tbi«  important  metid  could  bo  pn)- 
jed,  luM  muoh  oooupied  the  Uoie  of  inveatigaton.  Mr. 
Aimer  ThoiaH'e  iDreetigaltona  led  him,  firel,  tu  a  method  nl 
caatiu  pure  ooppor  without  alloys  of  any  kind,  and  free  frum 
blow-aolM  i  aDo,  mnnd,  to  a  nictliod  m  which  tho  cuppor  ao 
oeet  oaD  be  hardenetl  luffioioDtlf  for  all  mochaiiical  uhimi,  nnd 
imparted  a  atrvnuth  oiiial  Co  tliul  iif  ordioiuy  aCcol,  or,  if 
deurad,  wade  aa  malleable  m  wruuuIiL  itMi,  and  ooiMibla  of 
being  welded  or  furgod  iuto  any  Jeeired  aba4>e  by  aiiy  black- 
amUb.  A  oompeny  waa  foriitwl,  and  Ur.  O.  Berend,  of  61, 
Fore-alreet,  haa  been  appointed  repreeentaiiv*)  h«r«>.  Tho 
eoBDpeny  devoted  a  (treat  deal  of  their  attention  and  a 
Urge  pert  of  ihoir  wotka  oiitLrcly  to  (be  manufacturo  nl 
eoauuutatar  aeitnienta  and  brualiui :  for  in  apitc  of  tho  iniiii}' 
aUeanpU  wtiiob  have  been  made  to  anperaede  the  einployuiunt 
of  copper  aubjeoted  Ui  wear  in  electrical  apperetua,  the  fnct 
renaiaa  that  at  the  [ireeont  time  ao  real  eubetitou-  i«  available. 
Tbmr  raetel,  the  Eureka  Tempered  Copper  Citnipnny  claim, 
oombinee  tboae  peculiar  ciualitiea  whioh  onabloa  the  ci>mniutat>:ir 
bar  U>  witbttand  the  action  to  whioli  all  aurfaceB  tranamittinif 
beery  electric  ourrvnU  are  lubjected. 


In  t'i){B.  1  and  2  are  iUuMratad  a  variety  of  coinmutaUir 
acK'ncnu  mnplnytd  in  vaiiooa  Ifpea  of  machine*.  Flit.  5  ahowa 
two  wull-kmiwn  type*  o[  oooiniutatara,  that  to  the  left  betnit 
the  neual  type  employ<id  with  tbu  Citammi;  and  Siemona  typo  uf 
MBMUiie,  and  that  to  the  right  a  Ilnuh  cennwaMtor.  Hut 
there  aio  atUl  more  important  eutfacea  eubjoci  to  wear  on  thu 
dyiuUDi>— namely,  the  oniabea,  and  in  thu  direction  aUo  tlie 
metal  haa  been  iwed.  Kig.  4  ahowa  i-ariou*  typee  of  bruahea, 
from  thoae  with  6uo  alila,  op  to  Ibe  type  emteidyu^  dnitial  a 
•eUd  oonatrtMtiua,  adanted  to  varioua  typee  of  mnchinoa, 
Theee  bruahoa  partake  el  the  «me  imtare  aa  the  coninuiuior 
iegnMnta,  In  uielr  w«arinf  qtakUllea,  la  tnngbneaa,  aa  well  nn 
their  eoBdiMtirily. 

The  lar^  wear  met  with  in  aamit  of  the  practiual  ilutJiila  of 
ilMttie  milway  work  haa  ali»  <levvlupod  ieveral  km|H>r[anl  ap- 
pUMllona  for  tcnijiered  opjier.  Aniufi([  Uieew  we  may  moniion 
Ita  employment  in  the  gean  am  pitted  t<i  tmnamit  the  jviwwr 
from  UM  motor  to  the  oar  axle,  and  aleu  fur  trolley  wheela  to 


tjiko  i.ho  curntnt  from  the  overheed  wheel :  tta  p«citEiar  Inafb- 
ncu  nii'o*  it  not  only  a  lung  life,  bat  the  anonudottt  etriMton  «l 
tempered  copper  largely  reducee  the  noiMi,  which  ia  eo  nntiee- 
able  and  diaagieeebte  a  feature  in  eteeJ  piniuna.  In  tJie  eeee  «f 
tho  Eureka  tapered  copper  tr-illey  nhMiLi,  tie  wearing  i|«aD- 
tiea  havw  also  Int^y  reduced  tho  diflicuhiea  eoeoontarad  tf 
ihia  nemaary  adjanct  to  olectrie  railway  work.  Naiawwi 
t<uM  have  ahown  tempered  copper  ti>  cnnaaat  of  eeppar  Mitt 
per  cent,  pure,  with  a  e4tnailc  atrengtb  of  64,00Olh.  per  tqiiMe 
luuh,  and  a  oiitnprmuion  atrcnuth  of  ISO.OOMb.  tu  the  e^ene 
inch.  A  tvH  uindc  a  short  time  Hgt>  tiy  the  Auatrian  OoTCn- 
moni  Industrial  Depnitment  ai  Vienna  ehuwed  «  higher  teMfll 
Kroii^h  than  many  of  the  ateela  whioh  had  been  teeted  them 
Wire  m.\[1e  fnini  iiMnpcircd  co»|>ot  ta  being  largely  need  faff  aS 
[lurpyaia  where  gient  atronnth  ii  doatnd.  and  Ite  purity  "  "'~~ 
lla  conductivity  fur  greater  than  that  of  copper  aUoya. 
for  telegraphy  and  letepfaoiiy,  eapeeially  loDg.diatAiwa 
phony,  in  the  Statee  is  rapidly  increaaing. 


{ 


f  ID.   X 

The  chemical  SLiialyna  which  hw  been  made  Vy  Dr-  ^^P 
(Sirnlh,  of  I'hiladdphia,  of  tempered  copper  in  nuSoiw  fonw, 
coiifirmii   that  it  ia  pure  copper  witbinit  alloy.   Mid   that  m« 
ohomioaU  are  addod  in  the  prucem  of  teraporing. 

^ ^Tempand  Ceiipar. ,        A.  B, 

Pig             Bdga            Cait-       Ket  l«m-  Th». 

toppsr.           picoe*.             iagk           ptml.  iwat 
I'cr  oiut.      Ptr  Eant.      I'teoceL      I'ctmui,     hrmeL 

»Uvor    0-096  ...      0-053   ..      0^196  ...      0436  ...  MB 

(:<>|.Mr W-aW  ,.,    99-961  ...    90-914  ...    9S9U    ..  AMD 

Tin traera   ...      0<H&  ...      ODM  .,          —      .  — 

L.'nd traciv    ..       \fi.f     ...      tntdn     ...  —         ,  — 

Iron  0-066  .  .  0069  ..,  0-056  ...  0063  ... 

Aliimtnhim.  —     ...  —     ...  6M6  ...  — 

Zinc   ^      ...  '^     ..  —  ■  ...  — 

Arjionic  .  ...  ^  -—      ...  —  D1M6  .^ 

Photphor ,..  —  . ...  —     ...  —     ...  0017  „. 

lCO-043  ...  100-128  ...  tW-lU  ...  lOOlOl   ...  UMU 

The  ImC  tnu    analyaua  <torv  made  frum  tliv  aniue  bar.    A, 
not  ieiiipurud,  being  iiuhJu  from  the  bar  oaat  by  tha  ptMiB  m 


Ki...  4. 

tbo    llurvka   CoinpaBT,  bat  tmMmpeRd :   and  IV,  xamg 
betag  made  after  that  Mr  had  been  lempeiWiL 


NEW  COMPANIES  REGISTERED. 


Blleaea  Aeeiunalater  (BrlUah  Pbi«bIi  KiiaAteate,  tilwUaJ       ' 
R(4Hal«rod   by  AKrol  I'lulliiC,  ik  t<icat  W loohMter  ativat,  ItCt  ' 
withaoapitalef  tl2.iai  ui  tl  tfaam.    ObtsMi  leMnlrebMi 
C,  I',  EUaMo  oetiaiii   |»ieDi  right*,  retatinit  u  trnprgeemen  M  i 
eleottio  Bccnmaktien,    in  a«cafd*Dee  with  an   annmiiwii. 
lieulare  of  which  are  not  KtvoN  i  KeMenlly,  to  narry 
aa  roanutaoUiten  of  and  dealan  bi  aleelrtoal  appluwena  aari  afpi- 
ratna  of  eiery  deaoriptien.    There  abaU  not  ba  laae  tlwn  Uwaa  mt 
mere  than  seven  direeton,  tho  Ibst  befaii;  tha  itet  i>|[n»iielae  u 
the  memomndiim  of  aMoclatloa.    QmdifloaUan,  £IIOA,     >tiiMiMia 
UoB  to  be  ixed  in  |[«neml  meethnt. 


tMBwnife    ■ 
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BUSINESS  NOTES. 


Putaawatli.— The  fonndMioii-atano  of  tlia  oontnJ  atatlon  wu 
Idid  jeeletday, 

Glaacow,  —  Eltotrio  tight  hu  been  mtrodnoed  into  the  Urge 
wwdiiMM)  d  Monn.  tVylie  «nd  LoolihMtd,  in  BuehanncB-atroet, 
Olwgow. 

tmUi  Aft-liML  —  GImItImI  pamplng  nMohlMn*  hu  b*m 
orderad  for  Ui«  barb«ii-Roodepoort  mkT  Mkin  Rmi  CocnpaniM' 
propMtiM. 

FIWB*.— Tie  autharitiee  o(  Fiuree,  Italy,  inttW  wadon  (or  the 
oonrtnietioo  and  working  of  mi  electric  tnunwny  for  pBM»n|[on 
ftnd  gooda. 

■toMrte  Baaten.— A  iiy«teui  el  electrie  h«al«r«  epaeially 
aidafittd  (or  ooiuwrvatorlee  in  being  brought  onb  by  the  Una  of 
Olivet,  et  Ci».,Oe«eva. 

Ab«r;Mwltb.— The  experiment  with  eloelrie  U^chtjng  for  the 
Abetyntintb  CarporatJnn  hwi  bran  natlafacCotily  carriM  out  by 
Mmp   a.  HkII  and  Co..  of  Liverpool. 

WaM  Indl*  iLBil  Panama  Teta«rapb  Conpany.  — A  rlividnnrl 
ol  6d.  per  ihare  ir  tT<[>:iiiitii<?i><k'ii  by  ihr  Konrd  for  the  liict  halt  ot 
the  OUtrenl  ytar,  catryiOK  forwnrd  £^,7lM. 

Obaasa  ot  AiMrew.  — Tlio  olEoai  of  the  Epulcln  KUiCtrlo  AooB' 
lumhUor  CompBuy.  Umited.  bate  bean  reinaved  (real  34,  CannOD- 
Mmm  to  Iftaod  -il,  Qiteen  Vi«t<ii'ia.(tra«U  E.C. 

ai4»Bu«p«WI  Telecnpb  Compaajr.— The  Board  have  d«- 
duod  an  iaUritn  dividend  ai  [lie  r*ta  ot  i  per  oeau  per  annum 
for  the  balf-je*r  ended  June  30  lau.  payable  on  Ibe  lat  proximo. 

WUmm.— At  a  meetlBuc  of  the  n'igan  Cm  Coiniuittuu  last  week, 
U  wa«  decided  (hat  npplicntion  be  made  in  the  uropOMid  Bill  far 
(wwen  U)  borrow  the  eomol  £20,000  for  electric  IvhtiaRpurpaica. 

MeiglBl  OBBlboa.— The  Iktilp  Tdryrtxpk  of  Tban>day  tion  a 
loos  article  on  etectritol  omnibuicii.  aodannoDnnoa  ibnt  Mr,  Kiul- 
cliffe  WardV  'bneca  may  bo  npoctod  to  be  running  in  Ixiihdoii 
within  >  fortnlithu 

PeuMib.— Tbereeldenceof  Mr.  Tliomw  Morel.  IVnacth.  \»  beinK 
fitted  IbroaelwnttwiUi^eolriclif^fatbv  MesecB.  J.  B.  Saundoniiuid 
Oa.,otCacdUI.  An  Otto  gaa  engine,  driving  dynamo  wiih  aaoomu- 
Ulore,  will  be  ueed. 

York.— We  andentand  that  Mr.  f^ecaiiton.  dcalring  bo  rcaign 
hie  poaltion  aa  comulting  engineer  to  tde  York  Corporation  in 
refereaee  to  tiie  electric  t<([hliii)(  echeme  with  a  view  to  bin  flrei 
being  at  liberty  to  tender,  hi*  ceirignallon  hwt  been  aeoeiiud. 

WfeihaiH, — The  looal  electric  vompany  at  Wrexham  ie  begin- 
ning to  beetir  iMell,  but  there  la  oan<iiderable  fwding  in  the  district 
that  the  Cetporation  ibould  take  over  the  conocMlon  itaelf.  The 
St.  Pancraa  euooeea  ia  TWponilble  for  it  good  deal  of  thla  feeling. 

rweetud.— Mr.  Ilarld  Cook,  ouinager.  City  of  London  Electric 
Liuhtin)!  Company,  Limited,  who  bee  (or  aonie  montlie  peat 
fauUlod  the  dutine  of  engineer  aa  well  *■  thoee  of  mana^^,  tuu 
been  formally  app^nt«d  engineer  and  manager  to  the  Company. 

iMtHKlyliuila  Knamel.  -.Meani.  GiilSthi  Broa.  end  Co.  have 
a  a«w  apeciality  for  tbo  eloclricnl  trade,  in  the  ohnpo  of  a  fleilbla 
abeUao  waahuing  TontUh  which  doen  not  entck  or  become  brittle. 
Thb  firm  hai«  a  number  ol  apedal  preparallona  o(  u»e  to  electrical 
man  af Bctarem- 

Torqnay  — Ur.  Milne,  one  of  the  mtmicipa)  oaodidaCe*  far 
Torquay,  in  addrewng  n  meotiog  Inst  Satuidny,  aaid  Ibn  town 
waa  gre&tly  in  need  o(  the  nice iiiclie lit  u  th<i  Rtronia  were  very 
badly  lighted,  and  bo  thou);)it  the  water  from  the  reMrvolt*  could 
be  ntiliied  on  ntotlve  (leu-ec 

fHty  and  8mnh  LoWtoB  Ettllway  CeDtpaay.^T^ie  rweliit*  (or 
tha  wodi  ending  Outuber  £I  wotL>  £i«H5  a^i>iD«t  JC7M  for  the 
correapondii^;  period  of  last,  year,  ur  aa  iocreiuie  cf  £lfK>.  The 
totAl  reonple  (or  189!  ebow  an  ioctouio  of  £I,SI2  over  tboM  for  the 
oorreaponding  period  o(  ISOl. 

Kow  SwlUieti.— The  Kew  gwlndon  I.ocal  BoiLrd  have  caitIwI  n 
rcHolaUon  to  luiike  an  ofTar  1«  Ibe  local  ge«  oomtHiny,  nicy  hod 
(Minaidered  the  ooet  ol  aleotrlo  lighting,  out  It  wtutfonnd  tW  it 
would  eeat  £10.000  outlay  to  Ugbt  a  rMlEua  of  two  mllm,  and  this 
waa  aooaidered  too  expeneive, 

OlieilulL  —At  the  C'hiawick  Local  Board  mooting  Iwt  week  the 
cterfc,  in  hii  rqiort,  read  a  lengthy  aonimunication  Troin  the  Hoard 
of  Trndc  witb  reforenoe  to  the  contract  with  Meaera.  Bourne  and 
Grant  for  dectrio  lighting  In  Chitrwlck.  The  oonsiJeratlon  thereof 
wa*  rofoir^l  to  tlieBleotrio  Lighting  Committee. 

BUatea.— At  tlie  montldv  meeting  of  the  BiUton  Town  CommiB. 
idonera.  II  «m  rwdved  that  two  luoie  Ughle  be  pU<:ed  in  the 
Market  Hall,  and  Mr.  Hilt  reoiarkvd  that  a>  there  liul  boon 
another  nlight  bnsiltdowii  in  tho  «upply  ot  electric  light  to  the 
market,  it  would  be  nccceaary  to  obtain  eitbor  doplicnte  mnchloery 
or  anruiculatoni. 

Faotorr.~We  had  aevaral  enqulriae  aoioe  tame  back  for  eite 
and  buildinga  aoitable  (or  eleotrio  manutactuiing  dhopti.  In  our 
advenJaeaant  column*  thia  week  auoh  an  opportunity  ii  iJiscloHx), 
of  a  mill  at  Stamford. hill,  with  ampU)  atoain  power,  a.UUUft.  area 
of  Boor  apaoe.  water  and  gnu  roody,  and  bonclieii  can  be  arranged 
mut^le  for  tnanufacturing  or  oxpcrimontol  work. 

Cambridge.  — At  tlieolectric  lighting  worka  now  in  course  u( 
oonatruetloa,  an  acctdent  occurrMl  on  Tueaday  morning  by  the 


(ailing  ot  a  quantity  of  brickwork  ia  tfaa  (amace'room.  Several 
workmen  were  more  or  leu  injured,  and  one,  VT.  Burgeei,  ot 
Chesterton,  who  was  eitricKled  with  difficulty,  had  to  be  taken  to 
the  boepdteJ,  having  eii>t«tned  a  ■oiorc  icalp  wound. 

Toni»do  Patenta.— The  whole  of  the  patenu  and  patent  rtetita 
of  Oiblw'i''  toriivdn  inventions  Ore  (or  nie,  with  building,  abow- 
room,  miner,  elect ricnl  tabic  and  apparatun,  batteriee.  oSoe 
furniture,  and  giyylwill  of  the  Submarine  Mining  and  Torpedo 
Company.  Ltnuted,  in  liquidation.  Applicatioo  for  audi  t«  view 
to  be  addraaaed  to  Mr.  P.  Thorti,  H,  Walbrook  ;  Showrooma. 
VVeatcombo  Station.  S.R.  Railway. 

Steam  Tnrbbie  Alternater.— We  underatancl  that  I'rot.  Ewinc 
ha*  concluded  hie  report  upon  ibii  cornbination.  awl  han  obtained 
extremely  int«reatinR  fMnlta  ne  to  econoEoy.  It  is  «id  that  the 
reeult  ebowi  an  economy  oqnnl  to  tbo  bat  conipouod  ensino,  or 
lAlb.  of  itoam  per  indicntod  boree-pawer,  witb  lOOtb.  boiler  prea. 
■ore.  The  report  hi  accompanied  by  curve*,  the  whole  o(  which 
we  hope  to  give  b  our  nut  taaue. 

Watai  fat  a.  —The  Waltr/ont  A'aea  exolaima  againet  the  [wltcy 
of  tho  Town  Council,  who,  a  few  wedta  t^ta,  Ejected  that  tbey 
would  not  be  able  to  raise  the  £3JXO  naoaaaary  (or  electric  light, 
ore  content  to  loee  ttio  £400  paid  for  ttto  nrovitlMMl  order,  tho 
1:400  a  year  aaved  over  tho  cott  of  gae.  and  now  ask  for  a  large 
*um  for  a  «catly  Meenalmetlon  ot  legal  elatua  aa  raganU  brldgea 
and  harlionrv  of  doubtful  ntillty  to  tlie  town. 

Arlocdon.  —  At  the  Arteodoii  and  Frixinghall  Lk«1  Board 
mwting.  tho  qniwtion  ol  tho  eleotrio  lighting  wna  diacunKd.  Mr. 
Boyd  Rtating  that  the  preseure  gauge,  which  waa  onUired  to  teet 
tho  pioHUie  of  iheir  water  luppty.  bait  not  arrived  yet,  but  he 
thought  it  would  bo  there  niiortiy.  I'lrculaie  hiui  been  rcccivod 
from  two  aopamto  flrma,  maker*  of  tho  electric  IlgbMngappanttna, 
Hating  that  they  would  be  willing  to  undertake  uie  work. 

Xxteaalen  et  Frem<eea...Mr.  R.  W,  Paul,  oE  41,  Batton. 
garden,  T..C,,  ho*,  owing  to  tho  increoniDg  demand  for  tho  variuna 
elmnoal  luid  phyMcol  matiamonte  made  by  him,  taken  additional 
premlHw  in  Leather-lane,  (o  enable  the  firm  to  better  cope  with 
the  larger  trade  ordered  The  new  workehoi*  base  been  Htud 
with  Bteam  power  and  modem  mactiine  toola,  out  the  experimental 
workshope,  tent'room*,  and  office  remain  et  Halten-gatden  aa 
before. 

Woitem  asd  BraaUtan  Telograpb  Cempaiir.  — Tho  raceipta 
for  the  paal  week,  after  deducting  IT  per  cent.  Mvable  to  the 
l>ondon  TlatinoBraillian  Coinuany,  wore  £3,4S&  II10  Board  o( 
t))ii  Comimny  hoa  deoided  tliat  after  placing  £14,000  to  the 
iv<«rvB  fund  mid  11(1.610.  10a.  10  the  debenture  redemption  (und, 
the  Diietrtoia  would  reuommend,  at  the  (erthcoming  meeting,  a 
dividend  ol  Ua.  per  aboni,  free  uf  tnoMnn  tax.  boins  at  t^o  rate  of 
2  |«r  cent,  por  annum  for  the  oix  moutb*  ended  June  30  laat, 
carrying  forward  £1.002. 

Buraiey.— Tlio  Klectrlo  Lighting  Committee  ol  the  Bamley 
Corporation  ai«  at  prewnl  oonaidering  tendere  for  eteoCrioal  plant 
for  the  lighting  ol  the  borough  by  the  new  illumiDaal.  The 
central  atation  (or  tho  gcneintion  ol  the  electricity  ia  to  bo 
aituatod  in  Aqueduct  atrcci,  and  tho  contraota  for  thA  building* 
have  already  boon  lot  and  the  work  ccnimencod.  Conaumora  will 
be  reaulred  to  nrovide  their  own  lamp*  and  AtUnga.  and  tie  wlrae 
wtU  nave  to  be  iitted  In  accordance  with  apeoial  ragolatlona 
liwiiwl  by  ihc  Coiporaiion 

Larco  Cargo  Steamer. -The  eleomer  "Samoa,"  the  largeat 
ve«cl  yet  built  on  t^o  Wear,  and  indeed  tho  Urgoat  dead-weight 
careo  vowit  in  tlie  world,  wna  auccoMdully  launched  from  tho  yard 
of  W.  Doxford  and  8oni>,  Limited,  Palllon,  before  a  targe  and 
latereated  concourae  of  jieople.  o"  .Saturday.  The  vea^l  which 
!•  built  ol  aleol,  and  olawed  100  A I  Lloydit  is  4G5lt.  long,  ASfc 
brmdlb,  and  SUtt.  depth,  haa  a  gtoaa  rcf^iater  ol  6.400  tons,  dead- 
weiglit  cnuacily  ol  0,2SO  lone  on  SSIt.  dmnf^t,  and  grow  dinplooe- 
tnent  of  lfl,600  tons.  Tbo  veeael  ia  to  be  lig(it«d  throughout  with 
electric  light. 

Bdlaoa  naotrlo  Oompony.— Mr.  I'hllip  S.  Dyer,  Eiira|«an 
agoul  of  tho  Edi>'>n  (i^nr^ml  fllectiic  CoinM&y,  writing  from  34, 
V  ictoriudtroet,  Wmtniin'ier,  informs  11 »  thai  on  account  ot  the 
recent  oonaolidation  between  the  Thututan-Uonetoa  Electric 
('ompany  and  Ibo  Edison  (iuneml  Klevtriv  Company  ol  Amerioa 
(now  callod  the  Ueneml  Electric  Company  ol  Now  Voik).  tho 
European  bunincM  of  the  EUiion  (Icneral  fvleotric  Compuiiy  will 
be  tranaterred,  on  and  after  November  l*t,  to  T,  Ruo  da  Louvre, 
Parla,  and  the  future  boatneaa  will  be  cariind  on  from  that  ollloa 
bv  Mr,  E.  Tbumauor,  who,  after  that  daui,  will  repreeent  In 
Europe  tho  Bdieon  (.ieneral  Electric  Company,  «hb:h  company  la 
part  ot  the  General  Electric  Company  ol  hew  York. 

MentevMee  Totopboae  Company,  Limited. — The  report  of  thta 
Company  lor  the  jtntr  ending  July  31  ahowa  a  prollt,  including 
C4'0  brought  lorward,  ot  iOtSN,  alter  urovidlog  for  all  working 
expemNv  in  Montevideo  and  London,  and  aft«r  writing  utf  £1*29  for 
■iroportion  of  preliminary  oi^woso*.  and  £50  for  dipreciatioo  of 
lumiture  at  hood  oDlco  and  in  Montevideo  A  connidotable  re- 
duction haa  been  elfeoted  in  the  general  working  expense*.  In 
Mont«video  tha  net  daoteaae  aa  compared  with  laat  year  la  £2,000, 
and  in  London  £40fJ.  This  latter  Item  In  almoat  entirely  due  to 
the  reduction  and  final  uxtinotiun  of  the  ni:LnagiDg  dircot^B 
Ralar}-,  Mr.  E,  V.  I'owotB  having  runik'oud  thii  (lowlion.  The 
Directont  ro.'ommcnd  that  £C.OOO  be  placed  to  teaerva  account, 
nnd  the  balance  of  £l,!i79  carried  forward. 

Cfcamber  o(  Commerce. —At  tho  mooting  cJ  tbo  London 
Chambcf  of  Conunercie  Iwt  Friday,  aftar  a  good  dlaeuwion,  the 
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fotlowlajt  rcBoIulion  >m  allini^wly  [iMavd.  We  have  siMwbere 
COraiMMMd  nfion  the  motion  of  the  MK:tian  of  the  Clmmbtir  of 
rominerre.  thc«>Ior«  wo  notd  ilo  no  mare  than  ("he  the  r«iK>l<ition 
Mtiij  LhcHcmoaof  thccyxniDJUPcnpiJOintcdu  follow?  i  "ThalBi<ub< 
commJllee  of  the  iwetianbodniioinliyl  loconnidcrlhe  vholcquwiion 
at  tht  r«(;uU[ioD*  of  ih«  Itonrd  of  Trn/Je,  ta  confer  with  the 
Tnt<ltiit«  of  Rleolflrnl  Kiib^iiiMrt,  to  lujf^wt  n  RoiirM  of  action,  to 
mllevl  iiifoTtnuDio'i,  to'ubmit  nilinwi«<i»,  ■ml  to  rciwrt  from  time 
to  timi*  lo  the  Nwlioii."  Tliu  followiiit;  gunltciiien  w«tb  Hfwrwardg 
ii|i|aiiiMl  HH  the  Kub  roiatnittec  :  tinierul  NVebhcr.  nnd  Mvwnt 
ftiiworth,  Fptranti,  Willinm  '■«¥,  I'ott,  Wiinrlon,  f^Brcki*.  Biiyloy, 
E:l«kil||^  T.  I'lrkcr,  (iardon.  Swinburne,  and  (^toin|)tan. 

Boltoa  —An  a  rotult  of  Iho  vlait  of  n  d«iMilaiian  the  Bolton 
KliKilnii  l.lKhliiij^r  Coiitii)iU«e  luvo  denidoii  to  rooomiocnd  tli« 
evHiein  in  im  hi  Uilurtl  hm  the  tnuHl  itaitAblo  one  for  lloltoii.  The 
Eleulrii'  L'ljhtititf  Cutniniltee  will  inevt  ilurinK  the  OOUrM  o(  B  few 
dityi  to  rtvuive  i)>u  linnl  report,  of  the  aub< committee,  and  also  to 
concider  ■  nuiulwr  of  uiiilcra  uhicb  have  been  lont  iii.  The 
■ylom  |>rD(Kwoil  lo  bo  adoplod  will  al*o  be  ca(«blo  of  drji  inft  the 
tmuiii  III  tlie  ovont  of  IIm  Corjunttlan  docidlnti  to  take  ihciu  oier 
•t  tlio  exctration  of  the  Iumc  next  year.  Tlio  ncoumulnuir  ayatom 
will  be  iMixl.  It  ix  iiiit  liileiulod  to  cnliroly  aiibntilutci  ^v  by 
«hMtria  Iwht,  tiul  the  iMinmillee  uoii'i>lur  tliuuwlviw  jiialilK^  in 
pfWMdins  with  the  mutter,  tcviiig  that  a|iplioAi.iuii«  hu>'e  aliiWy 
been  raoeived  from  nhojtkaopen  luid  owiien<  of  Iium  uorks  in  the 
town  forooer  !l,IH01tt-«.|i.  uin{ia.  Thocomautt««i  report  will  be 
pnbliabod. 

TaantoH.  — The  fallovinK  cnlniilatloD  of  low  nt  the  Taunton 
i>o<ka  !•  iriivn  by  the  Snin'fi  Kr/arfM  ("o|>tn  to  •meiidiiieDt  "!■ 
Titklbit  Kir.  Potter'*  BMIoniciit  itial  the  not  loM  on  tha  working 
for  llffi  we»  £374,  «« liave  «)•»  Mr.  Kap|>'ii  MtimaU  of  rejuiirs 
and  reaewn)*,  m  (uIIowb  ;  liuildinK".  £*'> :  utenui  bdiI  dvonmo 
phtnl,  £3)J0;  IntlerleB.  CliM;  nicM  main*.  £100;  urc  IniniMi, 
£30:  total,  £W\  TboM  are  the  fiicnnuof  Ur.  Kapp,  lhoei|>crt 
culled  in  l>y  the  Town  ''oimeil.  ThU  makM  iM3U  on  the  wroni; 
vide.  Notblnic  it  ytil  put  down  for  •  redetiiiilion  fund.  Ihontrh, 
from  K  bu«n«)H  i^oiDt  nf  v  ivw,  it  oucht  not  tu  M  overlooked.  Add 
to  IbOHmonnt  nlmady  arrival  ■!,  £700  ial^rwland  iuntAlinenl en 
loen  of  £N,'n)  and  CWK)  lo  CIIXi  |)iud  for  vtreel  lifchtinu  over  and 
above  Uie  prii'*  ch.iricwl  (or  gnu,  and  wo  i^t.  iHiy>  the  writer, 
41, mn  or  more  (or  the-  oloctric  light  over  and  abovo  the  coat  of 
lilthliiit;  the  town  uitliKM. 

BreiBlay.  — Tli«  EUotrlc  Lighting  CoiniiiUloo  o(  the  Bromtoy 
Locml  Unnnl  hare  rtiwtted  that  al.  ihoir  meeting  on  Oct.  1 1  tliey 
CMiiddoiod  IhD  mIou*  to  be  taken  (or  giving  elleot  lo  their  electric 
llglilln);  odiet,  and  ther  reaoin mended  thai  the  derk  and  the  nor 
vayof  be  inatraoted  toarawupotid  IwiuoaciicuUr  to liouaeboldorfl 
lo  aeegrlaiu  the  number  of  hoowliolder*  willioff  to  lake  electric 
litchtin);  on  drcuit,  nn  nuinEoMAt  by  Prof.  KfRinR<ly,  and  the 
a|>)iraiiinatc  Dumber  of  lamp*  nxinired.  The  clerk  roporud  that, 
the  nwhwny*  CoinmltiKo  uMiild  recommund  llie  Board  lo  uroo«ed 
kith  tiicnotfoliullviio  tor  llu-  (nirehue  at  a  [riooe  of  land  in  the 
Suuuu.ruail,  a  portion  u(  which  would  be  nrailable  for  thoereo. 
lion  iif  an  •Jeolrie  lightin);  atntiun.  A  lollet  waa  road  from  the 
liocwl  <.>i<ver anient  Ituard  iinTuniitting  a  copy  of  a  letter  from  Mr. 
J.  Laiubury,  who  alattd  thai  tbc  iioriod  ■j>ccil]ed  in  the  Gnrt 
ledule  of  the  proi  ifJoDal  oriloi  liud  nun  oxpiiod,  and  onquliod 
'har  ao  oxte^mloii  of  tiuiu  hiid  beon  i;raTit«l  A>  iho  order 
.  not  K'aotod  iioiil  July.  ItAII,  tJie  period  tiwcilied  did  not 
ipln  until  >lidy,  1X03,  ;>ii<l  the  oomuiiltwi  ruooinmenJed  that  the 
clont  be  iiutriiQtod  to  ruply  in  oouardanov  uiili  the  InQtt. 

WlMaor.— At  the  muetiDK  of  the  Windaar  Town  Council 
but  week  ■  lonjt  diwuHitin  was  hold  oo  ibo  )»altlon  of  tbooUctnc 
U|tkt  ooM|Niav.  It  WW  MiJalned  that  Uie  conlracloi-*,  MuMrt. 
>l.  E  11.  (iordon  anil  t^o.,  were  4ian7lnt:  on  a  certain  (wrtion  of 
liio  woiktu  a  jMoneer  ioMallotion.  Ur.  Dyaon  proponed  llial  b« 
the  UuMil  ol  Traile  hnd  no  |iow«r  to  itrant  an  oxbeneion  of  Lime 
the  Uoanl  be  r«<juaatod  to  revolie  the  uroi  Uionol  onjer.  Mr. 
Ilieire  iiHved  an  amandinoiit  tliat  the  OoaiunI  rtsrol  that  the 
eleotric  tuht  oetn|Miay  hai'o  not  aiuirfed  the  Board  of  Trado  that 
thev  ■!«  ■■  a  noaitlun  to  fully  and  elKoientljr  dUchar^  the  dutlw 
hihI  ol>jo<!t'  of  the  protlalunal  onler,  but  1b  onJor  aot  lo  jirvjndine 
the  aclion  of  tlie  t'lMini'U  In  future,  llie  lown  «lork  icivo  notwo  to 
Uie  WiniluH  ami  tilun  Klei:tn<>  Li^ht  (.'oinpaciy,  under  motion  14 
o(  ttie  onler,  tbat  the  t.'Dr|amtJun  dinappro^'D  of  the  catni>any 
omniiig  and  breakint;  up  any  of  the  ■treeta  or  highways  or  oon- 
tAnlog  any  otiiur  work*  until  they  haw  Mt*i4)od  the  Board  of 
Trade  a*  rei|«irwl  by  Mction  7  ol  liie  provlaional  order,  Thia 
ainoiwliiivnt  wa*  oarried,  no  one  voltn^;  «|{aiii»t  it,  the  Mayor  and 
otlior  mowbere  harinv  toft  I)m  ohMnfa«r.  Mr.  8oundv  then  moved 
that  ft  oonnlttee  of  the  non-intarMlad  membeni  of  the  (.'ounril  bv 
apiMlntad  U>  ookfer  with  the  electric  lighting  company  anil  report 
lo  the  Coancil,     Thia  wai  also  cariled. 

••■Ui  SlaSerdehlre  Trana  —In  a  few  dayi  nino  mi1e>  ol  tho 
Soatfa  HtafforilRliire  oleeUic  train*  will  be  at  work  on  the  over' 
boeil  comtiMlor  Avatem.  The  preparMorv  work  I*  alanoet  oomjilote, 
■•d  nperiinrntal  rune  h«*e  been  naile  along  the  entire  rout«, 
A  large  jawer  atoliun  lion  been  crociol  twlimn  IWlwton  and 
WedlMebury,  <vnlalnlntt  Ihluo  Urve  djnainor  driven  by  three 
c«apo«»il  could  on  ling  eiigUie*  of  iSii.h.p.  The  diaiiicM  which 
will  tw  aorliiol  by  lh«  ctnolrio  oar*  arc  lbiw«  belwenn  \Var|no*burT 
and  Kloiwliih,  It^ulMton and  VValoall.  The  («m]  oable,  which  Wo( 
mliiliiiawn  oopiw  wire,  la  al<oul  ,',ln.  iDlliichMM(No.ftB.VV.t9) 
It  la  auttiendeif  froai  tlio  iiro}eM«il  litn<>h«4  uf  a  Mvlee  of  iron 
polee  (ilaceil  oti  tlie  eidowalk  ol  tb«  to«U  agjuntt  the  kerbatonea, 
and  oarried  at  a  Dalfunahebfhtul  21ft  from  the  ground.  Under- 
neftlh  It  ran*  a  troDoy  whtoTwhkili  i*  (irujeclod  at  the  end  oj  un 
am  alUchiJ  lo  the  not  ot  the  oart.    In  Ihii  wmy  eootteeiion   U 
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•alnbllabed  between  the  Hn«a  and  the  mntor*,  whleb  are  . 
out  of  tight  beneath  the  floor  of  the  oar,  The  praoeor*  of  Iha^ 
current  conveyed  along  the  feci. wire  doea  not  exc«ed  300  wih*. 
which  i>  the  utmoac  the  Board  of  Trade  will  allow  l»  BdflMd. 
The  cars  are  condractcd  apoo  the  bogie  priiMiplo  and  hare  mly 
two  whecla  at  either  end.  Both  the  notora  ar«  ot  15  b-hn. 
Tho  retain  circuit  i*  mode  ibnMgb  the  raila  aad  lie 
earth  to  the  gentnittlng  tiAllon.  The  awttdiee  and  b(mh» 
l*ver«  on  the  citr«  are  fixed  nndM-  ibe  aUfw  at  vtthe*  Mil, 
and  the  driver  ntoniU  in  front  in  whtcherw  dirrctbMi  the  ov 
■nny  bo  travotling.  Elctrlrioily  ir  nlro  em{itoyed  nt  llluiuiitant.  ohI 
both  innicla  and  out  Uie  acnta  are  coaatrucled  ufion  what  la  haowa 

0*  the  i,MrdGn  i>rinc!iiito,  «ritb  rovernblo  bi*ok't«*u.  Att  iiBaWW' 
tion  of  thn  line  hoa  been  oarrlod  out  undor  the  an perfartettill— ■  rf 
Mr.  Alrnul  Dirkdnaan,  CE. 

Baetora  EMeHalea  Caa^aay.  — The  roiioK  of  ibelliraetonilj 
the  Boelern  K>tent<ioii  AuntnUoaia  and  rhina  T«legrw))h  Ctm- 
jHtny.  Limited,  for  the  holf-yeei  ended  .Inne  30,  l!4K,  MalM  thai 
thettronreoupta.  indudingGovominootaulMidkw,  have  ainoiaBlat 
during  that  period  lo  £'M.9S&,  ngalnat  i:JU4,iV;8.  Tlie  worhug 
oi)icn*D*,  Including  £%3flO  for  rott  of  ropaln  to  eaUaa  aw 
cxpcaacH  of  *hi|>a,  obeorb  £7!'.>-,  iiB»'»»t  CTI,4T7.  learlay  a 
baUnno  of  ;C167,7<^-  Prom  thin  I'  derluct«d  O.Ml  hit  hiBBM 
tJii,  l'.1l,l^9d  for  inlcrtet  on  debonluree,  d«b«<itu re  slack,  aDdaa» 
tribotion  to  kinking  fund,  learing  £IXi.TTl  n«  the  tMt  \aetn  br 
the  half.year.  Two  quartnly  inloiim  dividcuda  of  li  pw  eML 
each,  amounliiig  lo  £B2,>VK>,  have  btutt  paid  for  the  iMlf'f**, 
leavinK  £T<i.'.^l  to  bo  eurriod  forward.  An  amutgaikaM  la* 
been  cnUiie<t  into  ulth  th«  <:<yvorninRnt  of  Stm  ZMhai 
for  rtxlndnK  the  tariff*  over  the  New  J^aalasd  oablea  (ram  te  M. 
to  tt*.  |ier  10  word*  for  intcr-ootonial  telaf^ine  and  Itnn  U  M 
to  3d  |)er  word  for  inteniational  ielegraina,  the  «oiiii>hi—  f 
U'laran teeing  thu  ComjMuiy  acainat  ihree-lourtba  rink  of  Miy  laat 
tliat  may  arm  from  the  ruductiona.  and  the  Company  bearlaif  th* 
remaining  one  fourth.  It  haa  olio  been  arraAMd  for  tha  (h 
raent  nf  Xdv  >^land  to  join  in  the  Auafulan  evaraatae 
rocolvo  tho  bonnfit  of  tbi>  reduced  rate*  witb  Aoatrul*,  tiial  oa 
lo  llie  la**«a  during  the  lirfl  yeor  ol  the  eipariaMnl*!  tariff  havtat 
boon  greaUr  tlinn  wha  ai>ticj{wt«d  by  the  ootenlce,  Iba  goaraaM» 
In^  ( lOvemiTientM  hare  r«|ueelod  the  Company  to  lin  >i—  tta 
ohiirgee  tor  ordinary  Ivlegram*  by  fhl.  per  woitl,  imikJBy  Uui  M>a> 
bolu-oen  Europe  and  Aoftralia  oa  (otiow* :  4m.  M.  par  woni  !■ 
South  and  \Vc«t  Auitrolla,  4*.  IM.  ner  word  for  Vktoffa.  ta.  lid. 

Ea  word  fnr  Xcw  Soutii  Walm,  A*.  W.  per  word  for  K«w  '. 
,  M.  pnr  word  lor  Tacnunia,  and  A*.  M.  w  word  hie 
land.     The  vhan|,->M    of    tarilf    will    iirobably    lake 
December  I  next. 

Bratfferd.  —The  Bradford  Town  CoiiACll  hav«  af[re«rt  M  < 
tho  n{>plicailon  for  u  iirovltlonal  order  to  es(ie«d  £3i>.flno  «w«  m 
tho  o\(cn*ion   of  llielr  eleolrio   lighlijig  Mptily.      At   th*  TWt 
Coutiui]   meeting  on   ft'edntaday  Alderman   r,    I'rioaUDw^diP 
man   of  tlio  Caa  and   Electridlj  Supjiiy  ('oinmitt««,  ■BpWtfa 
adoption  of  tho  minuUe  of  that  committee.     lie    aaid  iW  lA« 
minute*  included  a  proviaion  granting  to  theoominltbee' benvvt 
powori  to  tho  amount  of  £30,000  tor  the  exMnrloa  oi  worka  Xi 
oommittoeroquimlupmothtng  llko£9,0UOtOcoiilpl«t«partla«lf4e 
electricity  work*  alrcedy  MncUoeedby  iboCownoil,  iben^iUll 
moneywoald  probably  be  r«C|uireil  for  an  ntenaioo  in  jiwiitn— 
There  woe  notliing  of  the  aort  coming  up  juM    at  pr«a«A.    I* 
fact,  tl>«  oommilteo  had  no  int«ntiun  of  recooiiaeodlnB  *<* 
of  merely  proipectiro  utility.     The  public  were  oooUnoailr 
munding  inoreaaed  aniiplio*  of  electric  light,   aiul  of  ooone 
oommittoe  axiuld  n«e0  capital   If   thoy  were  to    oofM    vBh  tkl  ' 
growing  deniand.    He  hi^ed  to  toe  the  day  whon  the  aomtaH 
would  have  to  coiao  before  the  Council  to  Mk  for  five  Utm 
much  luooey  a«  they  now  neoded.     He  certainly  hopod  llialtta 
■upiily  ot  Meotrieily  waa  going   to  be  a  diMinotly  tmiaiMiil 
Hork.     Some  enqair}-  enaueil  aa  to  tb«  coat  ol  lighting   lEe  tan 
rlouk.     Thia   wna  itatod  to  amount   to   £M40  a   yi«r,    at  wUd 
Alderman    I'rieatman  oxpreaaed  aatonlahwent,     "nM  natter  *M 
one  which  reallv  bclongon  to  tho  Flaaaot  and  tienaral  rwiow 
Committee,  and  no  doubt  the  chairman  ol  that  comtniUaa  M 
already  oon*Lder«d  a«  to  what  «•«  the  beet  o»iir«e  to  lake,    lian 
wore  ma<iy  way*  ol  reducing  the  cuel  o(  th«  illuiBla*uiMi.    Pv- 
wnally  he  wa«  often  iiualadlo  tell  Uie  real  dlltMWioe  liel  uai  M 
».  Id,  and  32-oandle  lanil)*.     ferhafw  the  X!-candle  Um|w  b  a«> 
might,  w-ilhout  inoonvDitieaoe,  be  changed  fbr  S^aandlftoav,  at, 
on  the  other  hind,  the  total  nanber  ot  uiape  nUgbt  ba  twlm^ 
The  minuto*  were  ajiprovod. 

Taanten.— Tb«  Director*  ol  the  l^unton  Electric  Ughttaf 
^Vorkl<,  not  being  altogolher  oatiaAed  with  Ur.  Kapfi'a  rafiav 
.Moura.  I.Aing,  Wharton,  aod  Down  reqitaaUd  l>r,  J,  A.  Flashw. 
of  the  Cnivnraity  i'ollege,  ■«  reiion  on  tiMir  bekaU.  lieaaavl^ 
■iicaklitg,  it  la  more  favourable  than  Mr,  Kapp"*,  bet  the  iinnrtii 
■lona  arrived  at  ore  much  the  Mine  I  the  worka  and  plant  m«m|WI 
to  three  lime*  aa  much  work  aa  i*  now  being  iloiw).     If  tha  i 
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were  inoreased  t«  that  extent  the  worka  might  (ay.     The  (oUa* 
ing  is  T>r.  Floming'a  aommary  :  ''  I.  That  Ibe  ayetesi    j 


it    being    takun    up,   and    aonae    atnall    addiUoaia    naaile    t*   (L 
tlieie  if  no  lunaon  to  doebt  that  It  will  be  capable  of 
the  full  ouUjut  of  which  It  ta  capable  at  a  ooal  which 
margin  aumciont  lo  juovldc  the  neoeatarT  aniMal 
rodemjAion  fund  for  tho  lint  ooat  and  lotr  eztaMldaa 


lighting-  now  in  oiieralioo  at  Taastoa  I*  MM 'Krhlcb  la,  M  ■] 
opinion,  beat  adajiinl  to  tlie  nreaent  riipilroiiwita  e(  ilia  law 
2.  HiaC  the  plant  i*  in  i«ry  lair  coadilbm,  and  la  of  •  thweatfhlT 
pnd  tyiw,  uiid  the  geMra)  arrangenenta  and  alia  «f  tka 
Hiailuii  hai'o  been  made  with  all  rmaoaable  foreUieeght  h« 
ili«     future.       3.     tVhen    ibe    whole    of    the    paiwea    aeoikMi 
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it  in  tnkeo  OTW  by  Ilia  Corporation  om  it  sluiib,  at  Ihe  fignre 
whioh  ho*  been  arrived  tX  aa  iU  bjc  purohose  vnluo.  1. 
Taking  it  u  it  aUutde,  and  MaombK  (hat  ihc  nocewarr 
euatoni  ana  be  obtained  (wbich  ie  aliiMHit  cetlaiii)  lo  fully  lc«d 
up  th«  exiatinK  pUnI,  nnd  prodded  Ihnt  tho  minor  improvo- 
nwnta  iMK^ie*Ud,  oapeciHlly  iho  u*«  of  a  uniaJl  altfrantor  and  the 
iolroduoiion  ol  nMUm,  ar«  oireoMd,  I  <ee  DO  rmMn  t«  think 
Uiat  tSe  working  ol  the  (ilant  daily  fraui  dusk  to  dawn 
will  leealt  in  finnuM  Iom.  On  ike  otlior  hand,  the  difler- 
enoo  between  tbe  fuU  grM*  powiblft  revenue  nad  total  generating 
oxpenMi  tbosld  be  anffioient  to  prarlde  an  aaonal  oootribu- 
ifon  of  l'S8D  toward*  Uie  redemption  fund,  and  a*  Uio  liicticing 
oxMnda  ifaould  leave  a  margin  of  proSt.  Ti.  Having  roipitd  to  the 
ataW  of  tiia  plant,  nod  Iw  original  Mt*I  fint  Doet— a  *tAteineia  ol 
witiob  1  havebecm  nhonn  — and  thelacl  that  theprapooud  purcbase 
price  Indndm  Uie  froelioM  of  tlie  land.  I  do  not  conaidcr  that  the 
|>ro[MMd  pnrrhiwe  prio«,  »hir?h  I  undentand  ia  fixed  at  t'S,3()0. 
ID  an  anraeoonablc  liRur?  lor  the  a»iiiireiaeot  of  a  plant  luitablc 
(or  tbe  tupply  of  1,^00  16  c.p.  Incandmrant  Inmpa  nnd  H(i  urn*. 
6.  U  tbe  ore  and  inoandoiMniC  lltchting  !■  oit«nd«d  M  the 
whole  of  (ho  ■Cieota  ol  tbo  tovn,  and  If  cii«totn  out«ide  by  nr[vHt<< 
eoa>uroon>  can  b*  obtalnod  eqanl  to  a  yMrly  demand  of  lOU.Wjn 
unit*,  I  tlitnk  that  eleotrlc  lighting  migbl  become  a  Murce  ol 
ItToAt  to  Ibe  rat«payer«." 

Oitferd.— SitiM  Itio  openine  of  the  worka  of  tbe  Oxford  Electric 
Lighting  0»m|Hiny  on  Juiii!  IS  U*t  the  pnspvtf  of  the  baaincM 
hae  been  extremely  favourikblo.  Naaicroiu  applioatiooi  for  car- 
r«nt  have  been  reodvcd.  and  a  largo  number  of  l&in|«  are  alt«ady 
coaaected  <Htb  tbo  main*.  The  public  lighllugof  tbo  «lr«eti>  in 
the  OMitn  of  tbe  city  ban  bo«n  undertakeo,  anJ  a  oumtier  of  the 
coUogoa,  the  tboatrcs  hotels,  and  many  (dooet  ol  bueineoR  liuvo 
been  Ughled.  No  oUctHc  (upply  comiMny  hae  ttarted  under  nidro 
lavourwla  MefdCMi.  Tbe  ivcy  perfect  ayaCem  of  diatrlbiitioa 
baa  worked  without  a  liitcb,  proving  not  only  the  ulmimbln 
ol)*nrOter  of  tbe  machinery,  but  the  itmit  «uo  with  which  tiin 
inetalbUon  bai  been  cniricu  out.  The  cbairmaa  teniArkcd  un  the 
OocaawD  of  the  ofwoing  of  the  worlu  tbat  "the  bueincM  al  aiiji- 
plyinit  electricity  hai  jiuucd  iu  uLwrimant*!  etage,  uml  hiw 
reached  adevelocaieDt  thiit  tliere  U  little  or  no  prnctio*!  •lilS- 
culty  in  furalabliiK  a  dty  with  a  ei>|>ply  of  electrical  enrrfiy 
which  can  be  (Med  for  purpoee*  of  ligbtinft.  pavrer.  or 
traction,  or  eren  ol  cooking,  ol  which  you  hai'o  retm  lllua- 
trntlon*  (irotented  to  vou  thU  eTenini;  i "  and,  in  fnct,  tbo 
economy  of  tlia  ^etem  of  aupply  promim  to  giTo  a  ino*t  favaur 
able  reMm  to  lb«  eharaboldcn  of  the  conipnny.  Tho  oxcclloncy 
of  the  madiinery  aod  tho  iaIclllKcncc  with  H-hlch  It  ha*  tioen 
wurked  ba*  reaullcd,  wo  undcnilnnd.  In  an  eitraotdlnnrilv  ntnall 
coniumption  of  coil  for  the  output  of  cl<«tnHty  oblaliiea.  The 
Coin|inny  ■howroomt  liai  boon  «u|i|>li«d  wSth  a  chuitie  wlM'ttun  of 
fitting*,  •onxblly  otlapted  to  the  reiiiiiivineiil«  of  this  <-ity.  Tlw 
drnw  aha  hare  uoiteil  in  furntHhlng  the  Company 'h  Bbowrooin  arc 
tbe  following :  Meeor*.  Kenliom  enil  Froud,  LiniiMd  ;  L^ing, 
Wharton,  and  Down  -.  Mewr*.  i'.  Oilot  and  Co.  ;  litrode  and  Co.. 
Limited  ;  end  Frank  iiiil«r  and  i'a,  s  beeidca  cooking  apparatus, 
moton,  etc.,  by  tho  (icncinl  Electric  Conipnny,  Uniilea.  Tlie 
BpplicDtioDi  for  current  iccnlval  by  the  Company  includo  the  Cor- 
ixtration,  (or  thn tlshtiiij; of  lll^li  street,  Cornmnrket-etreel,  (Juevn- 
■troot,  and  8t.  AldnleWtceel,  Hith  IU  Hroakie-t'ell  arc  lamp*  of 
I,2(KI  ap.  eacli,  the  jirlce  paid  by  tli«  city  being  £37  per  annum 
lor  eaeh  hunp  burning  all  night,  and  £11  fi>r  GaU'itii^t  Um|«  : 
tb«  oonttaet  i«  for  three  year*.  The  theatre  and  principal  hotcU 
are  l^fatad,  and  bnldca  miuiy  of  tho  trodeamen  tbo  (ollowiii); 
oollegoi  take  tho  light  :  Dnucnono  rolieso,  Hertford  r<it)ni.'c. 
UnivoniiCv  College.  TrlDity  Collotio,  Balllol  ('olloge,  MntrdaVvri 
College,  St.  Mnry'i  Hull.  Since  the  cominenoeineiit  ol  the  wntkH 
tbe  Mard  ol  directore  ho*  been  tnerMted  by  tho  addition  ul 
Alderman  Robert  Buott oil  and  I.  A.  Belby-Bigge,  E»[  :  und  Sir 
llonry  C.  Uanoe,  C.I.G.,  hiu  tjecuino  chairninii  in  the  ploae  uf  i. 
Irving  Court«nay,,Et<(|.,  who  remain)  o  membor  of  the  Hoard. 
Tl)«  biiDp-jiOBla  Hied  at  Iho  top  of  St.  Ebbv'a  and  near  the 
Martyrs*  Malnoriul  lUid  other  placoa  Were  man u fact ii reel  of 
wrought  iron  at  Miiaiph  for  tho  ('om|i»iiy  wilh  tho  •poclal  oUjwr 
ol  auitinf- tho  orchitaotiiral  chatneti'i' ol  tlio  olty.  The  remaiiijpr 
hove  bl^cIl  nmnufftctiiriid  liy  the  KI<u;tricCon«truotioii  Corjioratiiin, 
of  Wolverhamptiiti,  In  coiii|>»rl>>uii  with  the  lainp*po«t«  erected  in 
the  City  of  l^mlun  nivl  other  towns  the  design  rslleota  Credit  upon 
tho  tjiBtii  il  [he  Coni|Miiy, 

Dimdee  Station. -^Tbo  Itnu-I't  JV(uu  give*  the  following  inlor- 
matioD  Tolatinjt  to  the  work  iit  the  oeiilraj  etatlon  :  "As  it  is 
oxpectod  that  the  <wntral  fiortiun  ol  Dundee  will  he  Ulnminatorl 
by  •lectrioily  before  the  New  \vnv.  some  iofonaation  rolatito  to 
t£a  ootMtruetion  of  the  works,  an  well  lu  tlio  |ia*itjoo  the  city  will 
ooeapy  in  reforenco  to  the  illuuiunnt  oa  contiaated  with  othor 
Mntre*  whore  it  ban  been  adopted,  may  prove  of  aenie  genotHl 
iiiUKVBt.  The  coDtroctji  for  the  worka  wore  acooploil  about  the 
beginning  ol  June,  and  work  wan  boguu  at  tlie  oentral  elation  in 
July.  Satiafactory  progroMhax  all  along  been  niude.  tlie  main 
wall*  of  tbo  engine  and  boUerliouiw*  bointr  now  completed,  and  a 
commoncamaat  baa  been  mode  with  the  roofa.  The  worlta  conaiat 
of  H.  ona-atorey  range  of  odicee  (B«ing  DudbopO'Cre*cent~rovl.  with 
k  baaainent  below  far  the  atoraee  batteriea.  Behind  tho  officoa  ar« 
aitvaled  tbe  engine  and  bcdUr  bouaoa.  Tbe  cnKlne*boii»«  in  liiift. 
long  and  SSft.  Gia.  wide,  und  it  ia  hundaoiaoly  decorated  with 
aownellod  brlick,  with  a  dado  of  coloni«d  brick.  Tliere  is  iUhj  u 
frMMtono  corbel  for  carrying  tbo  ralle  nupiKirtlng  the  trnvulling 
crane.  Tbo  eoitlnoa,  whlon  bava  been  contracted  for,  are  six  of  tho 
weli-known  Willana  and  Robinaon  tyiw.  and  four  of  tlicio  arc  to 
indtoat*  13S  b.p.  eaob,  and  tbo  romaminp  two  will  oocli  indic^itn 
0Oh.(h    Tbe  iiyiMiBOa,  wbiob  woto  provtdcd  by  Moaec*.  Siameos 


and  Co.,  f>oodon,  are  attachod  direct   '"   i '  "haftn,  boiug 

fixed  on  tlie  Mine  bed-iilate#,  w  tliMt  tht-j  I.'    - n^'oralwiltlng 

of  any  kind.  The  boiler*  will  be  of  the  I.  in  n  <  'yjie,  end  are 
being  oonatruotoil  by  Menini.  Whyto  unii  -  <;«'r.  Puixtuu, 
The  eaniefirm  arealao  |iroTidingoneol  tbcirair      '  n.'h 

will  be  phiccd  on  tho  roof  of  tbe  boilcr-bouie.  Th'  la 

rather  a  foatumot  tbo  Dundee  electric  wocha.  and  ii  it i  i    <    n. 

tioDod  that  it  la  the  only  electric  lli^lilinu '''"tiioii  hIihIi  Ii.i  Ii>-><ii 
fitMd  up  with  thia  daat  of  ound«inMu.  Alteiu!-  il"  '  ''»li'awr« 
haT« attracted  the  netieo  Ol  alectricinue  el(iowl><.  i ' .  ii<[itiiiMt 

have  reaohed  the  etation  from  time  to  time  :»■  i"  i  i"  [nmiu  of 
working  The  awitchboard,  wbiob  will  be  |>kc<oil  in  tho  engine- 
room,  will  ho  24ft.  6tn-  by  6ft.  high.  It  ii  to  bo  conatructod  on 
stubs  of  *Ute  Ijin.  thick,  and  on  It  will  be  placed  tho  varlon* 
inatmmentii  r«()olrod  for  mooaurliig  and  oontrolllng  lite  largo 
euii'onta  which  are  to  be  dealt  with.  Proni  tho  atailon  the  currant 
will  be  carried  by  atH|ie  of  barV  copper  eu|>ixirte<l  in  luroelain 
Inanlfltorafn  a  conoreto  culvert  to  the  ditlribuii'm  inaint.  Many 
of  our  reader)  have,  no  doubt,  wntched  with  intereet  tho  canitruc* 
tion  of  thoBo  culverts  durin,^  the  ai.t  v<«ks  that  thia  n«rk  b*« 
been  going  on-  Thnao  will  oitetui  from  the  lighting  atatioii 
to  tJio  h'otborgato  nil  Barrack •otreot  and  Tiklly-alroet,  and  to 
MurraygBte  by  Maad«w«1de-road,  1^nniiiro>alroeL,  and  Cora- 
mercial  atreel.  Janotiona  will  bo  formed  between  them 
and  tbo  diatributioD  mruiu  at  tlie  oonier  of  Tally-street  and 
Nothergato,  at  tbo  top  ol  Reform  street,  and  at  the  oornnr  of 
L'ommercial-atroet  and  Uurtvygnio  The  distribution  mains  will 
consist,  on  tho  otiier  hnnd.  of  eablea  inaulatod  with  vulcanised 
indinrubber  and  drawn  Into  iron  pipes.  Canaidcrablc  ■peculation 
has  oxlutod  lut  to  tlie  itianner  In  which  tlie  wirM  woutit  ha  inaorted 
into  tJin  iiiiwM,  liaxlng  logard  to  tho  foot  tbnt  tho  hittor  are  laid 
niinua  ih«  wire?.  The  method  eni|do)-e'l  in  getting  the  wire*  into 
tlicir  ]ilui>e)  (tan  now  be  auen  in  operalioTi.  It  eonslato  of  pushing 
u  Mirief  of  sborl  bamboo  rwhi  connecWd  by  acrows  into  the  [upoa 
ill  a  maaoer  very  almtliu  to  that  by  which  a  chimney -swMp  pa«ea 
hin  brosli  up  a  chimney.  Onco  liio  rods  ate  through  u  rope 
is  iittBchcd  to  tho  end,  the  roda  are  wtthdinwn.  bringing  tbn  rope 
thrau);h  ihc  pipe,  and  theae  in  turn  secvo  to  pull  thaoabio  tlirougb. 
Aniiioidont  rannacicd  with  tbo  oonttruoiion  of  tboconcratoculrot't 
In  Tnlly-atraet  may  be  reootdad.  In  the  eounw  ol  thetr  operationa 
tho  workmen  dug  upaeanshjarable  numbar  of  old  bonaa,  ahowing 
that  tbe  okl  pariah  churchyard  must  have  extended  orer  a  ooo- 
aiderable  eiiace  lieyond  the  prawnt  church  ground*.  Again,  in 
Cvrnmercial 'Street,  tho  contractor*  in  their  excavationa  wore 
greatly  tctnnlod,  heavy  blocka  of  atone-  tho  romaanta  of  old 
boildingB  -having  to  bo  cut  through.  Othcrwian  tho  vork  hiut 
pioceedod  without  any  aperln]  dlltirnlty  Thr  area  within  which 
the  (iaa  ConiniWion  have  »t  proaont  jHirliainontiiry  |>awora  to 
aiipply  electric  onergj  t*  a  ■mail  but  coininf  t  nne.  comiiriaing  the 
centre  ol  the  olty.  ro  tlmi  the  iiroportion  botH<eei<  li^nl  supplied 
and  lengths  ol  street  luainHHill  probably  be  a  very  fiii-uiirnble 
one  a<  compared  witb  most  other  dtiea.  Most  of  the  London 
aupply  eompanios  are  charging  Irom  Td.  to  8d  per  imil.  although 
their  output  is  a  very  much  larger  ono  than  tho  bnndoo  Horkacan 
ever  hope  to  attain  too.  But  against  thia  it  lioj  to  bo  remembered 
that  their  capital  nhar^raa  for  the  (vinatructlon  of  stroot  mains 
ale  immeiiaoly  higher,  it  i«ox|iect«d  that  the  cotc  lor  tho  Dundee 
nock*  will  not  exceed  C'^I.UOO.of  which  £T,SOO  l«  for  thecorutruo- 
tlon  ol  atreot  muiiis.  In  London,  on  the  other  hand,  tho  coal  of 
the  tnniii*  vary  from  50  to  TS  [>rr  cent,  of  tho  total  eipenditare,  no 
that  Dundee  occupies  an  advantageous  (lOBition  In  this  roapect. 
The  distribution  mnina  being  Inul  in  iron  |>ipo9,  it  ia,  of  courao, 
i  111  puss  ihk'  to  make  connoctlena  to  theae  for  tho  indlridual  hoiiacM 
withont  brmklng  the  plpea.  Prei  Men  lioa,  however,  been  miwlv 
for  tlila  bv  lontlng  gaija  in  the  ]>lpe*  and  oonatruotiiig  brick  t>oii.-i« 
thorn  villi  coveni  in  iha  pavement  At  aaoh  of  theae  jioint"  cou- 
noRtioii»  nan  thua  be  taken  oil'  to  the  ailjocent  houNiH.  Whore 
thoMi  boxea  have  not  been  provided  tho  pijies  iriti  hove  to  bo  out 
to  aupidy  CDatomerv.  Aa  llio  work  ia  beinu  cnrriod  out  by  tho  (iaa 
CammlMionera.  who  have  already  n  conaideiablo  cloricHi  auiff.  It 
t>  ill  not  be  necCBaaTy  to  provide  a  BO|in.rate  atati  for  tho  ult«trio 
liKhiliig  works,  and  thua  a  lurthor  saving  will  ImolToctiKl.  Thla,  ol 
cuurso.  moananamalhirrnpltAloxiioiidltuio,  and  it  niaythoi'ofoi'o  Ijo 
hoped  thallhoComniiHilonote may heabkiuninhe the worb*p«y even 
ai  tho  low  charge  of  Sd.  per  unit  an  liied  u|>un.  The  engine  power 
at  proaoiit  |iroviiled  for  la  ouffioiont  fur  supplying  5,000  inoandM> 
com.  laioiie,  each  ol  Ifl  c.p,  nnd  It  rnnst  bo  gmtllyincr  to  tbe 
Com miaeJonere  that  already  about  l.fiUO  llgbta  liovo  oilier  boon 
contracted  lor  or  ore  in  con  torn  |ilation.  Miuiv  of  the  lafEO  abopa 
in  the  Ilish'Street  and  Nethorgato  havo  lalicn  (ho  light,  Tho 
Enstorn  Club  hare  oogothttod  for  It,  and  it  will  riii  doiiht  tie 
ndnpied  in  other  largo  bulliiii^a  It  If,  ind»e<t,  antloipnled  Ihnt 
onco  tho  worka  are  in  fall  vwing  many  wtio  are  at  jii'tvionl  liolding 
back  until  tliey  aee  the  light  introduced  will  liecume  custom ers. 
Tho  |iroMnt  ayatem  is  tho  low  tsnaioo  one,  und  thcretoro  cannot 
bo  extended  further  than  from  l.')00to  I.SHtyanla  from  tho  woe ka. 
Tlii«  wuiilil.  huwover.  iocludo  tho  whole  of  the  icaidcntinl  diitriot 
neiir  the  Barrack  Tack  and  the croacont*  behind  tho  inllrmuix  No 
duubt  tho  Cummiakioner*  vlll  apply  for  tboaxtviiaion  of  their  aroain 
thii  direction  (irovldod  they  are  warranted  l^aaoQlciant  demand  for 
tJio  illiiminunt.  The  CuniiniMiloiiers  are  not  preclmtod  from  »iip- 
plylng  clociridty  to  a  much  greater  distance,  aa  it  will  be  remum' 
borod  tliat  In  their  ori;:iiiul  report  tho  eoglneors  projiosod  that  tho 
P^rth-rood  dietricb  Ahoutd  tie  supplied  by  a  hightcnuiou  current, 
wliitili  wuuki  bu  conToited  into  a  low-tcnalon  one  at  a  aub-iitalion 
before  being  deliver^  to  oonauniera.  TbIa  la  a  aycteia  which  1* 
now  working  Toty  ■ucooaafully  In  Oxford,  where  the  whole  of  the 
curi-ont  is  produoad  ala  atAtion  two  r&ilMOutof  the  town.  l>i'ODght 
in  on  tbo  hlghtetialon  a)-at«m,  and  converted  and  dialiibotod  on 
tb4    tow-lODBiOD    ayatem.     Tbo  qaoalion    of    the  ooibiimUIvq 
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OMt  of  •Itolrti]  Ught  and  km  Ufftit  !•  *  •nry  bnportMit  om  to 
wonM-ba  oonautncn.  Untvoklijr,  it  <■  •  probbm  wlU)  no  many 
indcAnlM  uskUtua  llM  K  ■■  almmt  imuiMlblB  to  •t«t«  iwKitlvely 
what  •houul  be  the  proper  mcihol  ol  cotajtnruiwt.  II  haO>  e*« 
buT«H*  awl  deotric  LuajM  «ro  ouumcd  lo  bo  of  t,h«  actual  cnnJle- 
[MwarwUeh  the;  profaw  to  bn.  and  be  placed  in  the  same  posi' 
tione  !■  a  room  or  uiop,  and  ll);Kiiod  for  tho  umo  number  of  houni, 
lfc*d«Ct«ie  llgbt  at  M.  a  uniL  woi;ld  cimL  Ij  limcu  iw  much  u  tho 
KM(ebea|>ptied  villi  Uumlee  saa  at3>.  9J.  [lar  1,000  oubtn  feot. 
(In  Lotulon  Ibu  |iroi>oriioii  ud  the  wuna  awuinpUon  ii»2jd,)  Tlie 
BtMn<4  BMumption,  bowever,  doea  not  correaponll  to  faots.  The 
«aae  ia  altosethar  difforeat  it  wc  may  believe  Ur.  \V.  H.  I*r«eoe, 
F.R.8  ,  eleeulcdBD  to  tlioO«neriit  Fo*C  OtDco,  who,  afl«r  a  leHeial 
Uporimnnta  aa  if»  biirnen,  aaoenalned  ttiat  ihn  ordinary  houno 
burner,  from  rarioua  «aueea,  taeh  aa  dlrl,  iiowtiial  premure,  «tc., 
only  gtvM  66  per  uent.  of  its  nomiDal  candle- power.  Tfaia  la  one 
element  ol  uncertainty  in  the  oaloalatioD.  Blectnc  lii;ht  offete 
Mpeoial  facilitiei  for  aubtliviaion.  and  thor«  i«  do  obinrbion  to 
placing  a  lamp  clone  to  the  aarfacc  it  in  required  t<i  illuiiuTintL', 
and  choa  a  careful  arranfrement  at  tho  Uj[hl«  irill  often  ulloir  of  a 
better  IHamlnalinj;  olTMt  beluff  produced  with  a  ninallcr  total  of 
candle* ponrer.  Il  therefore  depend*  to  ■  verv  gtmK  tixUuit  on 
tbeiklUaiid  oiiicriitnoeol  the  en({iDuer  wliu  hxeatlie  petition  of 
tlis  lamp*  whether  the  (|aarlerly  aioooinnt  for  olootrio  lieht  will  bo 
hi((berorlo«««  tben  tbcaaaaccount  UAod  to  be.  Ai{atii.iti«ntino«t 
impoBiibtotoMtlniatabMorehand  what  lavintt  will  be  effected  inUiu 
CMI  of  cleanlneand  painting premlae*  by  tho  introduction  of  clecti-ic 
Iwht.  One  example  beartnz  on  thle  point  may  be  cited.  Prior  U> 
(be introduction  u  eleotrie  Itghl  into  the  Dundee  Pree  Library  the 
basdeome  wooden  eelUiUE  bad  to  he  cU<iuieil  and  varni«h«<t  0*ery 

i>^,  and  vaC  it  had  atlll  quite  a  dirty  a|i[i«nranue  mt  moiithe  after 
B  waa  «u  (leal t  with.  Quite  a  diHoieoC  state  of  m»tt«t>  liu»  i)re' 
vailed  ainoe  the  introduction  of  the  new  iUuminoat.  the  ci-ilinir 
not  haviii|{boenelaai>odtor  three  year*, and  yet  it  looka  quite  f  nob. 
\Vh)lo  the  liKhtlaK  ol  Duiidoe  haa  not  been  at  anv  time  a  lubioet 
of  complaint.  It  haa  (r«(|aently  been  Mmarkwl  tliat  many  of  oar 
prbictpM  tberouchlarM  are  not  •»  well  liKbted  at  they  might  b*.  In 
UMolreumalancaatheatAptaken  bythe  Police  Com miMionyoet«(day 
to  baTC  the  portion  of  the  HighBtreet  in  th«  viitiiiity  of  the  Town 
Uouae  Ulmninated  witb  ^ectricity  will  be  hailed  with  mtiataction 
Tbe  ComoBiaMOD  bai-o  catered  into  the  arranovniont  an  an  experi' 
nent.  but  ■hoold  it  bo  (aooeeidol  the  llffht  will  in  oil  probability 
be  adopted  in  MierHl  other  of  the  pilnol|ial  atroota.  Before  Ihia 
Uounoit  year  il  may  be  hmiei)  tliat  all  tbe  uiaia  atreeta  will  bo 
111  with  are  laiope.  The  only  other  pinoa  in  Soolland  at  pre»ent 
eoinff  In  tor  el«ctrio  energy  le  Uhuif^w,  and  it  la  to  be  hot>»d  tlml 
IhintiM'  H  ill  be  the  SrM  to  be  tit  vp.  One  thing  ia  cerlain,  thiit 
much  vill  (lejienct  on  the  •aocen  of  the  Dundee  acheme  in  induuiiit,' 
Other  oitioa  to  haxe  the  itlatninant  Introducod." 


PROVISIONAL  PATENTS.  1882. 


Ooioua  17. 
A  saw  ooBatnwtle*  arHHidecsraBaa  eoadalt  for  eleotrls 

oonduciora,     Thomaa  Wallaoe.  Bd,  Chanoerylnne.  Lon 

di>ii  ;(  ..mpti>to  *piyifleiition.) 
ImDrovemonu   In    c«rt&la    braoketa    or    •npp*rte    lar 

eleotrie    arc  lampa.    applloable  alee    for  aupportliiK 

l«atpa  of  ether  klnda.      Juiocfl  Kcrahaw  (irindiod,    IS, 

Rt.  Ann'".>lt.v!i.  Muiu'liciilcr. 

Oi-TiUiHTl    11. 

tnprovomenta  In  eleotrloaJ  apptlaaeea  (er    oanoa  and 

MKlninua  artlolea.     Htepbcn  Douclaa  .Smith  anil  Oscar 

Jantei  Well',  .V*,  ('hanecryUoe,  Lomlon. 
iMproTOBieate    ta    oteetrloal    eommunleatlon   balwooo 

UCbttUpa  and  othor  Toeeele.  and  for  otlur  i>urpo*eB. 

Jamea    Harold    B^iry.    36,    Budijo  row,    Cannouolreet. 

Lowton. 

OtTTUBKK    10. 

IMWI.  taprovwBento  In  nadersreimd  eondnotora  for  tM  dl*. 

trlbatlos  of  alootrlaUir.     tiydney   IViIIiau)   Knyoo*,  37, 

8|)rinj{  Kardena,  ManitlnKhMnt'Uao,  BradfonJ, 
IMQS.  Baaalaior^a  >ew  an*  lBprov«d  eloMrle  railway  alt  ■*> 

■ad  patat-wwktas  ayaMni.     Charlos  AUiwI    BxnoiKlei. 

M,  UorabiKtoa-toad,  Kegont's  Parli.  London. 
IHTOO.  Imnw*Bnanta    In    eloetrloal    eelllna    roa«a.      Tbomaa 

(ieorifs     Poole     and     Woudlvotiw    and      Knu'iMi     Uliilod. 

Lintiled.  Hi.  <Juecn  Victoria  ■tieel.  tyindoii. 
IS7I0.  tapreremuita  In  oleotrto  wire  or  aable  ooiaitaeiera  or 

oootfttita.      Alciamlor  Kinnoar  Foote  and  Ueory  Hloh- 

nMod  Potter,  ;».  ^Vnlllngtoa-atreol,  <>laagow, 
18732.  InitrOTonwata  In  tbe  resnlatlnc  4««lee«  of  altaraalM- 

enrrost     are    tampa.      Jo«pb    l^incUir    I'alrfat.    433. 

ftltiihd.    iMfB.j.    .S.-l-.Lickorl   and   Co.,   (ierinm)   ]      iCoin- 

plvle  •)xM.'iIicivli<>Ti, ) 
mSS.  I»prov«aaata  in  ot  reUtlog  to    Uleee*ple   etldea  lor 

olectr altera,    otootrlo    kMMkete.    alaotrie   aeeT-Utkla, 

and  UtD  Ilka,    ueorice  Ftnlciick  Saudon,  37,  ChaiK^ry- 

lAru*,  ixir-  t  111, 
11763.  ImpiovaiBeuia  In  owl  relatlBK  t«  olaetrM  aDpOiratua  for 

play  lag   meebaatoal  plaaaa,  orgaaa.  ■■<  attMT  keyed 

Mnaioai  inatrujaoMla.     AlpLonie   Antoins  Ungnlor.  IA, 

SouthampUmbuildlngi.  (.*hAiKei)-laDe,  London. 


1ST89. 

1S807. 
18S17. 
1S&44. 

181M7. 
16806. 

18868. 
1S8T8. 


180^1} . 

tHDee 

1S»04. 


Octobkb  30. 
An  Improrod  motliod   of  reslatorlnit   tk*   rmMmm  «f  le 

eleeliteal  onrrent  on  on*   motor   wkero   cAo   prlao  pe 

nnlt    Torloa   for   dlfloront    aervleaa.       <Jooi)(a    HoSmj 

Dfiviir,  li|t>,  Ku*toii-ro*d,  I.ondoti. 
SlaotTodoa  for  aeoondary  battortoa.     Biallo  AadraeA,  l^| 

Soinorlfijl'-Hi  road,  Britlon.  IjMnion, 
ImproToDioata  relatins   to   aalvanle    I»mtt*rtea. 

Aleiamlir  MMiillt-n,  IJt.  ('lm»oe*j'-I«ne,  London. 
InprevoueBU  In  dry  eella  or  ■klrattlo  b»ttartaM. 

Roller,  48,  Lincoln'a-inn-fiolda,  London. 

OpmaKB  51. 

IraproTomaaia  In  altanaUac.«iiiT«iit 
FrAnc-i"  Joi'l.  44,  l>»ver«lof  t'roro,  I>aUton, 

ImprovemoDla  In  and  connectod  wltli  ttra  _ 
olvotrleal  ooadDctore  and  flttlBsa.     Arnlto*  Ja 
and  CarriDgton  Itidtlull  Uurduii  Smytbo,    A, 
rant.  Kclrinaide,  Glaaicow. 

iBipEOTementa  la  matoaa  for  eleeato  olwiHlaliM 
Ballet.  4,  Corporation  atrcel,  MaocboaMr. 

ImproroBioata  to  the  ooBnoetlona  oT  tka 
oarthoawaro  artlolea  omplorad  ta  ooasooaaa  wtt 
eleetrle*!  awttoboa.  ent-oata.  oelUns  roaan,  aad  «■ 
Uka.  Tlioniiu  Tiiylov  ami  William  TuiinlcrlilEo.  B.  l«»j 
street,  HinuiTi^luifrk. 

tmprovemanu  la  awitoh  lampkeldera  for  aleatrMt 

Uc  pnrpoaea.     Frank  (.)<«rc  Howard.  lO, 

Lonrldn. 
Proeoeafor  tkeeleotrolytlodooompoaltlAS  aToom 

of  metalB  and  BDlphnr.    SivineiH  Itroe.  aiwl  Di  .  I.iu-ii*^ 

a,    Sauthnmpton  •  buildinffa.    Chancery  -  lane. 

rMoura.  Siemonii  and  Ilalake,  Germany.) 
InprOTeBieatB  In  toUpbonlo  apparnlsa.     Rdwanl  I 

Davia.  !A,  Chancery  Innc,  London. 
Improrementa    in     eleetroma^aota.        Illlw*     Ai 

Timiiiiti,  '2,  (ireat  (icori>e-i(r('el.  Weximliiatar. 


SPECIFICATIONS  PUBLISHED. 

1891. 

10S73,  DyaaM«*elootr1c  maeklnee.  et«.     Aayom. 

160.^4.  itoeandary  batten ca.     Uiko.    (Kennedy  and  ai>What.| 

lUHM.  Seeendary  luiterioa      l^ko.    iKonnodyand  aaotkn) 

1B4.M.  Telepbenle  awltchloi  apparaina.     Bennett. 

lAflTIL  Arc  oloetrlo  laape.     Parker  and  Iteea. 

10630.  Bloetrlc  cabloa.     Unrdiogham.     iFeltoa  and  <Mhiaft 

1{I7T>\  KlcctTolyllc  doeomiMial&s  a|iparatna.      BrviMR. 

1DS99.   TvIoplvoDB  GlOOOU.       Wril^illH. 

W144.  Xlectilcal  and  tolopboale  atcnala.      I^E([ar. 

*JCJ^.  Telepbonle  trajtamliolon       Mnyer. 

'MTv   UaotriooablM      Hiir.hT>k.'ham      lFoIMr  and  l!ulU«iM 

21)718.  Sleeirlo  boot  and  ahoe  Krlndery,     llnokiMy. 

■MViC'    noctrleal  cablaa,     Kdmunda  ami  I'reeoi*. 

'J17JU,  Btoetrlc  iwiiekea.     Howell  and  rowitall. 

22M2.  CondueUag  oloctrletly  to  lamp*.     Phlllltia  and  Itea 

1  !v*rj. 
4^^123.  laeauidoaoont  alectrie  tampa,  ow.     R(a*  RIoetrW  Sft 
tiiii^'  Ciimi'iiny  ^rul  other-, 

113.13.  Sloetrleol  alarm  oloeka     MiiUorky. 

1)941.  kleetrlelty  moten.     Miller. 

I4IM9    OtUranle  battarlea.     L«H-nberf  and  oiiollior. 

l4Htl.  atoraso  battenee.     lM>*r. 

14810.  Eloeute  baiiory  pUtoa.     L'lihor, 

I.'>lfl7.  BloeiTloaUr.|Uumlnatad  alsna,  eta.     Milta.      (hga  i 
nnotliM.) 

IfiOUa  SlaotrW  rallwairs      K.  and  A.  Koclia. 


COMPANIES'  STOCK  AND  SHARH  UST. 


Bmah  0».    

-  Pier.    

Oity  01  London  .>.,...■«.■>«■■»  ,■«,«•>»*.*• 

Klmtrie  Coaati*Mten ».  .,».».. 

liatti  0  .h.i...-i. '..',... ..*■•  .*B.a*«.>.i  •■.,,•.1 

Houo-lo-Houa*       

India  Rabbtr,  Uutu  Peroiia  *  ToUftapfa  Co, 

Llnrpeol  RlecDie  Supply    | 

Londoa  Eherne  Sippl*    .... 
MMropeliian  Blanne  mpplj 

Nauuoal  Talap^Mnt     , 

SI.  Jamea'    , 

ItvaaUnltad    

VTMiMiBrter  IDeetrk... 


St 

5! 


|i««V  ■*■•«*«- 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  4,  1892.        441 


NOTES. 


T«ala.— Ur.  NikoU  Tetk  is  to  deliver  k  leelara  ai  the 
mwlii^  d{  tbo  Natioiud  Rleetrie  Light  AMMlation  at  St. 

HooM  Ustatingr.— The  title  of  Mr.  Anf;elo  Fkhie's 
book  u  defioitelr  viiimineed  u  "  Hoiue  Ligbliag  by 
Electricity." 

Jontor  Biiffliieerlns  Society. — The  pretidentb.1 
addreu  by  Dr.  Hopkiniion  boforn  this  society  takes  pta«e 
to-nif{ht  (Friday)  at  eight,  at  the  We»*.miiuter  Palmce  HoUl. 

Altoaa. — The  State  tuthoriUes  ol  the  city  of  AJtona 
hare  granted  a  licenae  to  Herr  Beringer,  engineer,  of 
CharIott«nbtirg,  to  build  an  electric  railway  team  Altona  to 
BlaokenesK 

Plants  Preminm. — ^f.  OMton  Plants  left  a  le);Bcy  of 
1,S0Q  Intic*  U)  be  given  oi  a  [niise  to  the  perion  who  maket 
an  iioportAnt  advance  in  electrical  science,  and  the  French 
Acd^mie  des  Hcioncct  have  accepted  the  responsibility. 

Optical  Telsgrraplis. — Kx|ieHtiieiit«  in  optiol  tele- 
frraphy  rnade  in  France  on  Mont-Val^rien,  with  the  aid 
of  ^ectrical  apparatui,  have  domorutnted  that  it  waa 
pOMible  to  communicate  with  Itouen,  a  distance  of  130 
kilometres. 

InsUtatton, — The  Institution  of  Eleotrioal  Engineers 
will  open  its  session  for  the  vrinlar  on  November  lOUi  at 
35,6rflkt  Qeorge^treet,  Wostninater,  at  K  p.m.,  whan  a 
paper  on  "  The  Probtema  of  Oommercial  Electrolysis, "  by 
Mr.  Jaraea  Swinburne,  member,  will  be  read. 

Alomlolom  Electroplating. — TheSeirttlifu:  AjiuHean 
for  Uclti)>ei  22  describos  anil  illustrates  aome  huge  electro- 
plating Unka  erocted  at  the  Tacony  Iron  and  Metal  Com- 
{tany's  works  for  Bleotroplaliiii;  with  alumiiiinm  tbe  great 
pillars  and  iron  paits  of  the  new  City  Hall  of  Philadelphia. 

Smoking  Oonc«rt.— The  Electro- Harmonic  smoking 
coiic«rt  [oat  Friday  was  a  great  success,  Mr.  Oatitboiiy's 
amusing  imitation  of  a  phonograph  being  much  appreciated. 
Mr,  GatetaouM  disoutu-aed  sweet  musio  on  the  violin, 
bikI  the  |)art-Bonga  and  solos  were  received  with  rapturous 
applaiue. 

Potential  of  tbe  Atmospbero. — The  readings  ol  the 
iitstniments  eatjkblishcd  by  M.  AUscikrt  on  tha  EilToI  tower 
serve  to  ibow  that  the  increase  in  potential  of  the  atmo- 
sphere with  the  height  above  the  ground  is  a  physical  fact, 
•nd  one  likely  to  be  of  groat  utility  in  dealing  with 
meteorologieal  n^is<:rv.ti.ioni. 

BSoant  Wasbington. — The  carbotu  of  the  celebrated 
Mount  Waahington  are  are  those  of  Hardmuth,  of  Vienna; 
the  poailivo  one  measuriog  IJin.,  and  the  negative  lin.  in 
diaoMter.  The  (iraJMtor  has  a  Mangin  tens  of  nearly  l&in. 
focns,  and  was  made  in  Paris  after  a  secret  procasa  by 
which  the  qutckstlver  of  the  reflector  ia  not  injured  with 
the  beat  of  the  arc 

University  Estonslon  at  Plymoath. — In  continua- 
tiou  of  tho  series  of  13  lucturen  on  "Electricity  and 
Magnetism,"  Mr.  H.  L.  Callendar,  M.A.,  delivered  an 
interesting  lecture  at  Plymouth  Technical  Schools  on 
Monday,  on  the  cbomical  cfTccta  of  tho  current.  Striking 
experiments  on  electrolyaia  and  electroplating  wero  ex- 
bibited  on  the  screen.  There  was  a  very  Rratifyiog 
attandanoe. 

VUlage  LightlnE. — A  small  installation  in  the  vill^e 
of  Liabetiau,  in  Heiu«,  Germany,  bu:i  juat  been  completed 
by  Meesis.  0.  voo  Miller  and  Co.,  of  Caasol,  for  the  mills 
of  Baron  von  Pap|>enheim.  Tho  plant  consiau  of  a  small 
dynamo,  drinn  by  the  mill  wheel,  and  60  Jnoandesoeat 
J«)U*>-    The  latter  VMteed  for  lighting  the  mills  and  also 


the  principal  street  of  tie  village,  which,  it  is  claimed,  is 
the  smallest  in  Germany  that  can  bout  of  electric  lighting. 
A  Hethusaleh  lAmp, — Mr.  Ernest  Ritton,  of  the 
Edison  Company  station  at  Bellefonte,  PennHylvania,  hsa 
an  Edi»on  107-vott  lOcp.  lamp,  which  he  says  was  ptit 
in  circuit  April  Isl,  1884,  and  has  been  in  nw  conauntly 
at  an  average  of  13J  hours  a  day  nntil  May  30tb,  1893,  a 
total  jteriod  of  eight  years  and  two  months.  This  would 
give  the  lamp  a  toUl  life  of  40,000  hours — apparently  lbs 
roconl  up  to  the  prewtit.  In  addition,  it  ia  stated  that 
during  the  last  three  years  the  voltage  on  the  circuit  haa 
been  110  voll*  or  over. 

Oerman  Sloetric  Tramways. — In  the  city  of  Gera 
an  electric  street  tramway,  designed  and  erected  by  the 
Aligemcine  Company,  of  Berlin,  on  tho  ovorfaeai)  conductor 
or  trolley-wire  system,  which  was  completed  last  spring 
baa  Beven  miles  of  single  track.  Phoenix  rails  are 
employed  for  the  suHace  permanent  way,  whilst  for  the 
overhead  construction  both  metal  girder  and  wooden  jmles 
have  been  erected  to  carry  the  conductor  wires.  The 
generating  station  serve*  not  only  to  supply  current  for 
operating  the  tramway,  but  also  for  electric  light  and  power 
purfioKCfl  ihrouKbout  the  town. 

Telepbonlo  Conunonlcatlon  at  Flamborongb 
Head. — The  1'rinity  House,  who  are  in  charge  of  the 
lighthouses  on  the  coast,  have  connected  by  telephone  the 
lighthouse  and  fog-aqprn)  station.  For  some  years  two 
reaiilent  >Jgn»Imon  were  located  at  tho  signal  station,  and  a 
continual  watch  was  keftt  (or  fogi  by  one  or  other  of  the 
men.  The  telephone  has  now  been  fixed  so  that  in  clear 
weather  the  signalman  can  retire,  whilst  the  lightkeepor 
who  is  on  i>at«b  has  to  observe  when  a  fog  arises,  and 
then  to  communicate  tho  fact  to  tho  fog-<ignal  atation 
wiiboul  having  lo  leave  bis  post 

Electrical  Standards. — A  meeting  ol  the  Electrical 
Standards  Committee  wu  held  at  tho  Boatd  ol  Trade  on 
October  37.  The  committee  discussed  the  report  made  to 
the  British  Association  by  the  Electrical  Standards  Com- 
mittee of  the  association  in  August  last,  and  considered  the 
supplementary  re^wrt  they  propoee  to  make  to  the  Board 
of  Trade.  The  following  members  were  present :  Sir 
OowrWnay  Boyle,  K.CB.;  Major  Cardow,  B.E.;  Mr.  W.  H. 
P^eec^  P.lt.S.;  Lord  EelviT^  F.R.8  ;  Lord  Itayleigh,  F.RS.; 
Prof.  0.  Caroy-Foetor.  F.KS.;  Mr.  K,  T,  Glazcbrook.P.RS.; 
I>i.  John  Hopkinion,  F  US,;  and  Prof.  W.  E.  Ayrtoo,  F.H.S. 

Franklin  Instltnt«, — Papers  were   read  before  the 

Electrical  Suction  o(  tho  Franklin  Institute,  Philadelphia, 
on  tbe  23th  ult.,  on  "  A  New  Buliinic  Galvanometer,  (d> 
With  High  Insulation  and  Graded  Coils,  and  Constructed 
Closely  to  Theory  j  (b)  With  a  New  Method  of  Varying 
the  Sennibility  within  the  Widest  Limita  without  the  Use 
of  a  Control  Magnet,"  by  Elmer  G.  WiUyoung.  AUu  on 
"  Some  New  Apimratus  for  the  Most  Exact  Comparison 
and  Adjustment  of  Resistance  Standards  and  the  Deterni* 
nation  of  Temperaluro  Coefficients,"  by  the  same  author ; 
and  "  On  the  Measuremdiit  of  Energy  in  the  Throe-Phase 
System,"  by  Mr.  Paul  A.  Winand. 

Globnlar  LlghtninB. — A  curious  instance  ol  globular 

li){ht(iin^  is  reti-Mod  to  in  the  Afeirenlegtsthi  Zexuehrijt  for 
September,  1892.  On  August  7,  during  a  thunderstorm 
at  Altenmarkt.  neai'  FursUnfeld.  while  the  priest  was 
admitiialering  the  sacrament,  the  church  was  stnick  by 
lightning,  followed  by  a  Imid  explosion.  A  panic  imme- 
diately ensued,  and  the  congregation  rushed  out,  notwith- 
standing tho  assur.incos  oi  tho  priest  that  there  was  no 
danger.  There  was  tvothing  to  show  bow  the  lightning 
entered  the  church,  but  it  is  suppoeed  it  was  by  the  con> 
ductor  leading  from  the  steeple.    It  is  said  to  have  been  a 
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Urgp  globe,  Uperioft  towards  lb*  n]>)>er  put,  and  afler  iho 
•xf^onon  it  lolt  %  tiroag  Milphurofls  Bmell.  Tbe  explosion 
wu  very  loud  and  shook  ike  building. 

AoonmnUtor  Tntotlon  in  New  York.— Tbe  in- 
vaaion  of  tbe  accumulator  into  Now  York  continiioa,  iind 
pnaiMS  to  grow  terious.  Nolhingaatonisliea  tlie  American 
•leetrical  engineer  k>  .much  aa  tbe  immoRse  iniporUnco  of 
woondaiy  batteries  in  England — oxeept  it  be  the  backvrurd- 
ne«ii  o(  electric  traction.  We  lately  mentioned  that  a  largo 
order  (or  aecumulatora  had  been  received  in  EnRlanil  (or  a 
central  «Ution  in  New  York,  Wo  now  notice  that  accumti- 
lalora  (or  traction  purjKMea  are  beginning  to  be  used  there 
alao.  Tbe  Waddeli-Entx  Company  ia  to  [tUoe  on  the  Secoixl- 
avenue  lino  10  cars  oj  the  rogulatioti  kind,  Ififl.  WIium, 
finiihed  in  bigbeet  ttylei  eiinijijied  with  Waddell  Kniz 
8low.«l>eed  airigle- reduction  moUprs,  driven  by  storage 
baltoriee  ol  the  Mmo  company.  A  jiower  ttation,  contain, 
ing  direct' driven  dynamos  and  complete  generating  pknt, 
will  be  erected  at  once. 

Tea-DrylnK  by  Xlactriolty. — The  praetioo  of  elec- 
trical engineering  it  very  ililTorcnt  from  other  branches  of 
engineering — for  instaiKe  hydraulics  and  mecbiniea,  inas- 
nnch  as,  while  the  latter  are  fuirly  well  defieed  i»  tbeir 
aeo|ie,no  one  really  knowa  what  branch  of  Imainest  electricity 
viU  not  next  invade.  And  in  this  lies  the  groat  charm,  and 
tbe  icreat  cbante  (or  yocing  electrical  eiiginuer*.  At  any 
time  an  entirely  new  Qeld  may  open  out  lying  quite  outaide 
ordinary  practice.  Of  this  we  have  a  very  good  example 
in  the  bnsineu  ol  teadrytng  in  Ceylon,  now  |>ro|iofled,  we 
•ee,  to  be  carried  out  by  meatu  o(  electricity  with  a  simple, 
clean,  aiKl  economical  procce*.  8omu  gentlemen  resident  in 
(^ylon  bare  brougfat  tbe  idea  before  certain  influential 
elevtricid  and  mechanical  engineers,  we  are  lold,  in 
England,  and  the  idea  being  favournbly  reported  ujjon.may 
result  in  transforming  the  )>rocew 

King  LabriCAtor. — A  modified  system  of  ring  lubri- 
eatoni  (or  itynamcia  has  bebu  brought  out  by  M.  Fabiua 
Henrioo,  electrical  engineer,  of  Nancy.  The  usual  ring 
tubrieatora,  now  well  known,  consist  of  a  ring  of  met.il 
looeely  hanging  on  the  axle  and  dipping  into  a  well  of  oil. 
This  amngeoeat  secures  continuous  hibriealion,  bub  at 
expense  of  oil,  which  i*  thrown  ofT  by  centrifugal  force,  and 
also  makes  tbe  box  liable  to  become  very  gretuy.  M. 
Henrton'e  improvement,  ahown  by  drawings  in  the  Jievtie 
Iltdtutritlle  o(  October  22,  boa  a.  well  below  tbe  bearing 
partly  tilled  with  water,  and  on  tbia  float*  tome  oil.  Tbe 
ring,  which  is  pierced  with  round  fa<^ea,  rotatee  in  a  small 
chaubet,  passing  through  the  bush  of  the  axl«L  Somos|)ider- 
k^  wJrea  lead  off  the  oil  drawn  up  by  the  ring.  Tlw  ring 
iteelf  ia  enclosed  by  an  envelope,  and  the  lubricator  has 
been  (ound  to  give  groat  «ati8(action. 

I  TeehaioAt  Infltmotlon.  — The  Edinburgh  School 
Stjorl  liAVd  ukcn  a  notoworthy  initiative  in  intro<liJcing 
technical  instruction  in  the  thajie  of  practical  chemtKiry  and 
nanaat  training  into  tbe  Scicnnes  Board  School.  Uf  the 
X7(K)  voted  by  the  Council,  iSM}  boa  been  a|)plie<l  in  this 
tebool,  nndor  Mr.  S.  M.  Murny,  in  fitting  four  rooms  at  the 
lop  of  tbe  tiuikling  for  technical  instruction,  and  with  the 
addition  of  iboae  olaasrooms  tbe  aebool  is  now  one  of  the 
best  a|k|>otnte<l  in  the  kingdom.  The  appanttut  incKidos 
tbe  |>rnclicii1  teaching  of  chcraidrv  and  electricity.  Bencbei 
for  34  boyi,  and  tables  for  phyaical  experiments,  are  fitted 
np,  and  in  the  adjoining  room,  in  a  laboratory  for  IIQ 
pni>ila,  practical  ilemonitrations  are  given.  Other  rooms 
ue  fitted  (or  BMOtial  training  in  carpentry  and  wood. 
tnmiiig.  A  awfamiiig-betb  and  a  (Qrmnaaium  ia  also  fitted 
in  tbe  aebool,  which  now  oecupiea  a  unique  position  in 
phytlcal  inatroction. 


ne  ni« 
oaal    t^ 


Eleotro-ohemioal  DaooratiOD.— A  p(oc«aa  bae 

brought  out  by  Moain.  F.  KraaVt  and  H.   Zeiesler  for 
decoration  of  meul  objects  by    electro-chemical     mi 
The  metal  object  ia  first  painted  over  witb  liituroon, 
the  design   is  rcprodtwed  directly  by  means  of  a  pbM* 
graphic  negative  proo(,  or  is  made  in  tbe  ordinary  way  «« 
the  bitumen  coating  ana  developed  with  turpentine- 
object  is  then  i>la«od  in  an  acid  biting  bath,  compooad 
two  parts  of  nitric  and  one  of  coocenUated  aulphuric  add*' 
with  three  parts  of  water.     Wben  stiEBeiently  bitten  il  it 
taken  out,  waahod  well  to  ronore  every  trace  of  acid,  tai 
r;ipidly  dried  in  a  warm  place.     It  is  then    placed  in 
electroplating  bath  composed  of   tbe  following 
weight :  1 2  of  cream  of  tartar,  1  of  a>rboiiftt«  ol 
34  of  water.     The  bath  for  other  metals   ia  obtiiaW  if 
replacing  the  copper  salt  by  a  aalt  of  tbe  requlntaiy, 
for  instance,  chloride  of  silver  or  gold,  or  tJia  otfav) 
oloctropUting  aolutioni. 

Tbe  InstitoUooi.— Our  renttrin  upon  th«  ImlltBliaA 
connection  with  the  Press  had  hardly  readied  eooM  el  en 
readers    before  we  reooived  a  comtnttnicmtion    fna  the 
secretary  making  a  new  proposal.  We  have,  tJter  censnhir 
tioD  with  some  of  our  colleagues,  decided  not  to  meetpi  tbs 
offer  of  the  Council.     It  nay,  and  possibly  will,  prove  tobs 
the  c-a»e  that  we  ataitd  somewhat  alone  ia  our  reftisaL   Ika 
reasons  for  decliningare  founded  upon  prineipl*^witb  wUdk 
•ome  of  our  oolleaguet  are  in  accord,  though  prefering  is 
let  matters  take  their  chance,  knowing  that  tbe  pcoponi  ii 
one  tbat  will  fail  of  iu  own  inherent  weakness.      Wa  ban 
taken    tbo   liberty  o(    doubtini:  if    tbe    propoeal 
emanated  from  the  Council,  but  ia  not  rather  the 
of   an    intereeted    paper.     Because  we    have 
agree  witb  the  proposal,  our  readers  need  not, 
fear  that  they  will  be  depiived  of  any  account  of  wbalfew 
on  at  the  Institution.     Tbe   luuQthoriaed   prognaM*  a 
somelimcti  more  cEToctivo  in  bringing  about  reform  Ibatb 
autboriaed,  and    at    any  rate    permits    more   hMlsa  a( 
speech.     No  doubt  we  eball  be  ostracised  in  aoow  ^aMai 
but  that  penalty  we  can  bear. 

PhrsionJ    Society,   Qlaa^w     UniVMvitj.— TW 

programme  ui  lutpcrii  fur  tbe  i>e»iion  1S92-3    is  as  folbvt . 
Nov.  4.— Preeident'a  Address.— James  II.  Urny,  H.A..1LSC 
Nov.  11.— Commnnications  by  memben. 
Nov.  29.— Paper  on  "The  Attracttona  of  Elliptic  Cylladan.* 

George  A.  Gibson,  M.A  ,  F.R.S.E. 
Deo,  1 6.— Paper    on    "The     Thermo-elsctrie     Power  (f 

Platinum  and  Mercnry."— Angu*  M'Lean.  B8&,  CE 
Dec.  23.— Paper  on  "  Tbe  Viseosity  of  Air."— J .  R  Eraktne 

Murray,  B^>Sc. 
Jan.  13.— Paper  on  "Time — Ancient  and  Modem  Camf» 

utions."— MagnuB  Maclean,  M.A.,  F.K.S.E. 
Jan.  27.— Paper  on  ■'  PorUtive  Electric  Ensrigr.''— '■  T 

Nihlett. 
Feb.  10.— ■•  Further    Notes    from    the   Boai>)    of    Tradt 

I.al)oralory."— J.  Kennio,  M.I.E-E 
Feb.  24.— Lecture  on  "  Somo  Illustrations  of  the  Devalaf' 

mvnt  of  Mechanical  Tissues  in  PktntSi'* — Prof.  Bowv, 

M.A.,  USc,  FlLS. 
AUr.  10.— Paper  on   "The  Liquefaction   ol    Oases.'— J. 

Browiilee.  M.A. 
Mar.  24. — Ninth  Anniul  Meeting. 
April  14. — Paper  on  "Capacity  and  Insubttlon  Tsala.'- 

A.  W.  Meikle,  MA. 
April  38.— Paper  on  "Electrical  Engineering  Uboralariea' 

J.  D.  Cormack,  RScCK 

Zieelancbo  -  Bnrbier  Cells.  —  I'bo  Uteu  type  tt 
Loclaitchc  Baibier  c<illx,  now  being  inti-oduced  into  Gap 
land,  are  made  in  both  wot  and  dry  forme  The  wet  (itrs 
has  a  positive  element  consisting  of  a  hollow  sy lindnu, 
agglomerate  of  carbori  and  [leroxide  of  manganese.  havi»( 
a  metal  ringcuat  round  the  upper  )kirt  fitted  with  a  woodor 
•topper,  through  which  Daises  [iTrTTfJiiid  Tka  cinr  t 


iper  )kirt  ntted  w 
tbSTIH^el.  Til 
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in  position  in  the  centra  by  a  rubber  ring.  The  two  elemeiitB 
thus  attached  are  placed  in  the  ammoniacal  aolution  in  a  glass 
jar  having  a  rubber  washer  round  the  mouth.  The  weight 
of  the  elements  pressing  on  this  automatically  seals  the 
joint ;  the  cell  is,  therefore,  a  closed  one,  and  there  ia  no 
evaporation  of  liquid  to  the  complete  suppression  of  creeping 
salts,  which  is  so  troublesome  in  the  ordinary  form  of 
Leclanch^  cells.  The  construction  gives  greater  efficiency, 
decrease  in  internal  resistance  by  absence  of  rubber  bands,  etc., 
and  greater  facility  for  access.  The  Leclancb6  dry  cells  now 
also  introduced  possess  all  the  advantages  of  the  Leclanch6 
and  Leulanch^-I^rbier  wet  batteries.  Their  electrical  out- 
put and  durability  are  equal  to  those  of  the  wet  pattern 
having  the  same  sized  positive  elements.  They  are  essen- 
tially composed  of  a  Lectanch^- Barbie r  hollow  cylindrical 
agglomerate  cemented  into  an  outer  zinc  case  by  a 
composition  which,  in  itself,  contains  the  ammoniacal 
solution.  This  composition  hardens  sufficiently  to 
prevent  any  contact  between  the  agglomerate  cylinder  and 
the  zinc  casing,  but  it  always  retains  a  certain  degree  of 
dampness.  The  orifice  of  the  cylinder  is  closed  by  a 
wooden  stopper  to  prevent  undue  evaporation  from  the 
interior.  When  the  strength  of  the  current  falls  its  full 
energy  can  be  restored  by  removing  the  wooden  stopper 
and  filling  the  cylinder  with  saturated  ammoniacal  solu- 
tion, a  portion  of  which  is  absorbed  by  the  agglomerate 
and  the  cement.  Among  the  advantages  of  this  dry  form 
of  battery  are  the  absence  of  all  liquids,  the  fact  that  it 
is  supplied  reidy  for  immediate  use,  and  that  it  will  work 
efficiently  in  any  position,  and  occupies  less  space  than  the 
wet  battery  of  equal  power ;  but  above  all  the  great 
superiority  over  other  dry  cells  that  when  its  electrical 
force  is  diminished  it  can  be  immediately  restored  to  its 
full  power  by  resBturating  it  with  ammoniacal  solution,  and 
this  without  interfering  with  its  quality  of  "dry"  battery. 

Popular  SleotriOB, — The  Belfast  commissioner  still 
continues  his  interesting  and  careful  descriptions  of  the 
various  electric  stations.  A  recent  article  was  given  to  the 
description,  with  graphic  details,  of  the  West  Brompton 
station  of  the  House-to-House  Company  ;  and  in  this  we 
notice  a  new  simile  to  explain  the  production  of  electrical 
energy  that  we  have  not  seen  before — namely,  that  of  the 
winepress.  "  The  smallness  of  the  stafi  required  to  work 
this  station,"  says  the  commissioner,  "  is  greatly  due  to  the 
fact  that  all  the  electricity  pressed  out  of  the  dynamo  is  all 
gathered  together  in  one  spot,  at  the  switchroom."  The 
dynamo  is,  however,  more  like  unto  a  force  pump — there 
we  have  the  nearest  analogy;  and  to  produce,  store,  con- 
trol, and  distribute  the  enei^y  is  the  object  of  the  electrical 
engineer.  The  commissioner  finishes  his  above-mentioned 
article  by  a  little  joke  that,  as  the  Brampton  station  is 
situate  between  a  railway  and  a  cemetery,  it  certainly  is 
"between  the  quick  and  the  dead."  A  well-deserved 
compliment  is  paid  to  Mr.  A.  H.  Wood  for  his  light- 
ing of  the  Wild  West  Exhibition.  The  commissioner 
next  describes  Bradford  central  station,  and  has  inter- 
viewed the  energetic  electrical  engineer  ■  in  -  chief,  Mr. 
Baynes,  who  explained  the  beauties  and  advantages  of 
the  low-tension  system  as  adapted  in  the  most  satis- 
factory manner  by  the  North  Country  municipality. 
Mr.  W.  T.  McQowen,  the  venerable  town  clerk,  informed 
him  of  the  Council's  immediate  intention  to  spend  £3,570 
on  extensions  to  meet  the  increasing  demand,  and  also  that 
the  Council  have  awarded  a  contract  for  the  lighting  of 
Kirkgate  Market  for  £1,440.  The  number  of  customers 
for  electric  light  has  amounted  to  200,  requiring  20,000 
8-c.p,  lamps.     The  demand  has  also  steadily  increased  for 

I'.,  electricity  as  a  motive  power,  motors  even  up  to  20  fa.  p. 

iri^iiDg  been  ioatallad.     These  are  uoed  for  hoists,  lathee, 


coffee  grinders,  roasters,  and  various  other  purposes  ;  while 
electroplating — a  trade  hitherto  unknown  in  the  town — 
has  been  started.  The  account  is  very  interesting  and 
encouraging,  and  must  give  great  satisfaction  to  those  in- 
habitants of  Belfast  who,  desiring  to  progress  and  to  have 
the  benefits  of  electric  supply,  were  yet  timorous  as  to  the 
advisability  of  saddling  the  town  with  the  expense.  The 
example  of  Bradford,  and  we  may  add  St.  Pancras — both 
municipal  stations,  and  both  highly  successful — will  aid 
very  greatly  in  enabling  other  corporations  to  make  up 
their  minds  upon  the  subject ;  and  Belfast  may  well  be 
grateful  to  its  enterprising  paper  in  furnishing  them  with 
such  complete  information  upon  the  subject. 

LiT«rpooI  Ov«rhead  Railway. — One  of  the  greatest 

electrical  enterprises  yet  undertaken  in  this  country  is 
about  to  be  opened,  in  the  shape  of  the  overhead  electrical 
railway  in  Liverpool.  Running  along  the  line  of  docks  in 
one  of  the  most  important  shipping  ports  of  the  world, 
this  line  will  serve  a  multitude  of  interests,  and  in  itself 
will  prove  the  forerunner  of  many  similar  undertakings. 
The  total  length  of  the  railway,  from  the  Herculaneam 
Dock  at  the  south  end  to  the  Hornby  Dock  at  the  north 
end,  will  be  6J  miles  ;  and  the  whole  of  this,  except  the 
small  portion  north  of  the  Alexandra  Dock,  will,  it  is 
expected,  be  opened  next  month.  The  trains  will  traverse 
this  distance  for  five  miles,  all  stoppages  included,  in 
25  minutes,  and  there  will  be  a  five- minute  service 
during  the  chief  jiart  of  the  day — probably  from  eight 
in  the  morning  to  five  in  the  evening.  Trains  will 
commence  running  in  the  morning  at  five  o'clock  and 
cease  at  half-past  nine,  a  10  minutes'  service  being  run  from 
5  a.m.  to  8  a.m.  and  from  5  p.m.  to  9.30  p.m.  There  will  be 
13  stations  at  first,  others  being  oi>ened  as  needed.  It  is 
expected  that  the  fare  will  be  a  uniform  one  of  2d.  for  any 
distance.  No  collectors  or  tickets  being  needed,  the  pas- 
sengers will  simply  juy  at  the  turnstiles  at  any  station 
and  alight  where  they  desire  for  the  one  fare.  The  first 
car  was  safely  placed  on  the  lines  on  Monday.  Two  of 
these  cars  will  make  up  a  train.  Each  weighs  14  tons, 
is  45ft  long,  and  has  accommodation  for  56  passengers — 
first  and  second-class.  The  cars  will  be  practically  the 
same  as  those  on  the  Manhattan  elevated  railway  at  New 
York,  except  that  they  will  have  side  doors  instead  of  end 
doors  with  an  outside  platform.  There  will  be  a  paissage 
from  end  to  end  of  the  car,  seats  for  two  persons, 
each  running  the  whole  length  on  both  sides.  There 
will  be  a  motor  and  a  driver's  box  at  each  end,  so 
that  the  train  will  run  either  way  without  the 
necessity  of  shunting.  The  current  for  the  motor 
will  be  fed  on  the  third-rail  system,  as  with  the 
South  London  line.  The  generating  station,  which  is 
under  the  Lancashire  and  Yorkshire  Railway  at  the 
Bramley  Moor  Dock,  contains  four  horizontal  side-by-side 
compound  engines,  each  of  400  i.h.p.,  and  each  driving  an 
Elwell-Parker  dynamo,  by  which  the  necessary  electric 
current  is  generated.  The  steam  power  is  supplied 
from  six  30ft,  by  8ft  Lancashire  boilers,  working  at 
a  pressure  of  1201b.  to  the  square  inch,  a  complete 
condensing  plant  being  provided.  On  Wednesday  the 
Water-street  Station  of  the  electric  railway  was  visited 
by  H.H.  the  Maharajah  Oaekwar  of  Baroda  and 
suite,  who  were  accompanied  by  the  Mayor  of  Liver- 
pool (Mr.  J.  De  Bels  Adam),  and  were  received  on  behalf 
of  the  Overhead  Railway  Company  by  Mr.  F.  Fox  (for  the 
engineers),  and  Mr.  S.  B.  Cottrell  (resident  engineer  and 
general  manager).  Trial  trips  of  the  cars,  which  are  being 
made  in  Wolverhampton,  will  be  run  during  the  next  few 
weeks,  and  it  is  hoped  that  everything  will  be  ready  for 
the  opening  of  the  line  before  the  end  of  next  month. 
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'BaMim  SvkroltUvhta.— Then  was  evidenUy  Bom«- 
tbinf;  ol  gnat  inbcrotit  to  occur  ot  E«linf!  last  Soturdkj. 
Crovda  bad  Katb«rad  round  Oapuio  Ronald  Scotl'a  house 
uid    grouiM]*,    wbtro  buida,    horeemen,    and    a    notable 
group    of   ipecial    irar    corrwpondvnU  wtm    Mtembled 
to  take  part  in  a  battl«  by  electric  tif;hi.     At  4.30  p.in. 
the  ith  Middloiox  West  London  KiHe  Volunleera  paraded 
in  EaliitK  Broadway  350  atron^  commandod   by  Colonel 
Somera  Lewea.    AmngemenU  hud   been   made  to   have 
a  aham   baUle  on  Horaenden-bi'll,  and  a  company  under 
Major  llopkina  reprewnted  the  enemy,  the  great  object 
boinK  Ui   i«»t   the  efficaey  of  the  aearcb-light  projector  in 
aettve  field  eerrice.     Captain  Scott,  who  ia  an  officer  in  the 
4tit  Middliwez,  bad  t&e  management  of  the  aosrch-ltght  in 
the  band*  of  aome  of  hisasnistants,  and  the  experiments  served 
to  ahow  that  projector!  need  not  b«  «on£ned  to  alaLionAry 
poaltione,  but  might  be  taken  whcMrer  artitlery  could  be 
taken.  The  ctirront  waa  obtained  from  a  set  of  accumulators, 
a»dafipecially-deii);ne<lcarriag;owithl>ro(ult)-rcJiistobettsod. 
On  the  evodtfiil  night,  shortly  before  six.  Major  Riddell 
began  the  advanoe  from  ?eriv»lD  Church.    The  difficult 
point  was  ibo  bridge,  and  if  the  enemy  could  get  put  the 
day  would  b«  gained.     Tbe  defenders,  boweirer,  bad  all  the 
lat«tt  raaoureea  of  •cionoo  at  their  command  and  the  great 
••arcfa-liftht  flashing  U]x>n  tbe  ranks  of  the  enctny  revculod 
tbe  brighUy-illuminatcd   forms  of   the   grey-coated  com- 
|xu)y.      In    actual    war    they    would    have    Iwon    oa«y 
mark  for  fire.    Tbo  light  waa  Haahod  a  little  too  soon  for 
surety,  and  tbe  enemy  retired  and  took  up  a  tocond  line, 
bat  agoiti  iroro  blinded  by  the  glare  of  li^ht  fixim  the  jiro- 
jeetor,  and  stonned  by  Hlle  volleys.     The  defenders  (ell 
baok  and  gave  the  attackers  a  chance  to  rush  the  bridge, 
wh«o   the  tight    van  turned    on  a    mass   of    itruggling 
bnman    beJags,    aiul    probably     not    half    would     have 
got  over  alive.      However,  the  weight  of   numbers  told, 
sod  when  "  ee*ae  fire  "  sounded  the  advanUge  was  m\y 
posed    to   be   in   favotir  of   the   stuck,      tint    Capuin 
Scott  had  proved  beyond  doubt  tbe  elScacy  of  hia  pro- 
jector to  tbe  great  delight  of  the  numeraua  S|>eciators  and 
tbe  satisfaction  of  the  miliury  men  presenL   The  battalion 
nurcbod   back  to  The  Elms,  Acton,  where  Citptttin  Scott 
eotertainod  his  visitors.  Experimenta  were  then  made  with 
cloud  writing  by  eleetrio  light.     Words   were   projected 
upOD  th«  trees,  buildings,  and  artificial  clouda  of  steam. 
Tha  lace  of  Mr  Obdatone  was  received  with  applause,  and 
nsues  of  well-known  advertiser*  were  cut  upon  the  clouds. 
S[ieelAtors  eoultl  read  clearly  words  thrown  from  the  pro- 
jector on  tbe  roof  todintant  belts  of  trees.  Theidetiu  these 
ax{i«rimeut8  is  that,  not  alone  for  advertise  men  t  but  for  actual 
signalling  in  war,  lumiooua  letters  and   words  might  be 
satisfactorily  eBi[iloyed.    Capuin  Ronald  Scott  is  to  be 
oongnttulaled   U|>oii   the  success  of  bis  initiative,  and   the 
great  interett  be  hu  aroused  in  Ibis  use  of  tbe  electric  light. 
Captain  Soott  was  ably  aaaiated  in  bis  experiments  by  three 
ol  bis  works  sUff,  &Ie«srs.  Tyson,  Oibbona,  and  Edgeiow. 

Th*  LeotorlBg  Sooaon.  —  When  November  fogs 
begin  to  fill  tbe  London  skies,  then  ia  the  time  that  the 
lecturer  and  the  reader  of  scientific  papers  begins  hu  serious 
work.  The  scope  is  widening.  We  have  no  longer  alone 
the  iDslitutioD  Slid  the  popular  soientiSc  pepen,  but  we 
hsve  the  county  oouneil  and  tbo  workshop  lectures.  No 
meagre  field,  those  latter,  (or  the  biulding  aspiratiooa 
ol  a  coming  man ;  and  the  audieucen  are  inspiriting, 
which  is  out  always  tbe  ease  with  your  real  scientific 
Mdlencc,  (or  tbuse  who  attend  are  wishful  of  knowledge 
KBd  belli  upon  using  it.  And  there  are  repnutioiis  to  be 
humI*  In  workabop  lectuies.  Did  not  Or.  Fleming  tiesb 
Us  bUd«  at  CronploD's  factory  I  Ilia  workshop  leetures 
isre  still  amongst  tbo  best  be  bas  dowi,  siid  bavs  proved 


tn   ineentiTe    to    mort   iJnn    on»   good    nan.      Oiksr 

firms,  (rom  time  to  time,  have  followed  ibis  lead,  h 
is  uow  the  time  for  directors,  pnprtetors,  and  aogiossiB- 
in-chief  to  consider  tbe  needs  of  tli«ir  workmen  saJ 
themselves.  Many  a  worse  move  has  Iteen  made 
that  of  giving  workshop  lectures.  Who  knows,  too, 
besides  tbe  better  knowledge  of  tbeory  resultant 
(rom,  a  budding  Gramme,  Kapp,  or  Ferranti  may  not 
forth  under  tbe  stimulus.  We  are  yet  not  fluab  ol 
designers  Jn  tfae  electrical  wortd.  Perhaps,  afl«r  lUilbs 
greatly-felt  need  for  lecturers  who  will  lecture  upon 
tical  work  ia  but  an  effect  from  the  w«nt  of  good 
books.  How  clear  and  inspiriting  a  good  leetaro ;  bs* 
diflicult  to  o>>mprehend  s  book.  Tbe  earaoeCost  stadM 
must  twiat  and  turn  his  book,  torn  thia  way  md 
that,  and  rcid  over  and  over  again  (or  weeks  betel  ka 
Biaiitert  his  text-book.  Did  it  not  uke  Th&ckorsy  tea 
months  to  road  through  a  primer  on  chemistry  t  PoaMj. 
nay  ]>robably,  is  thia  because  no  one  bas  roMlljr  disoonttl 
how  to  arrungo  a  text-hook  in  tbe  truly  logical  laakiM : 
a  new  kind  of  scientific  text-book  is  Indly  ae*4«d,  mb 
baaed  upon  the  ide>  that  the  reader  a««d  noii  lite 
tbe  author,  jump  from  here  to  there  like  a  knighi 
on  a  chessboard,  but  might  road  right  ihroo^b,  sad 
reiuling,  nndorstatid.  This  "hero  aixl  there  " srrmiiyisW 
of  facts  and  arguments  is  also,  too  often,  t4io  faitU  ol  the 
iciontific  paper.  There  are  ouo  or  two  ofTotidon  in  the* 
respect  at  our  own  institution.  No  onoean  t«U  for  so«a 
minutes  after  the  first  break  away  of  every  parsgnph, 
wbitbercxHclly  the  author  is  driving  toi  there  iskcunoea 
crookedness  about  what  in  logie  is  termed  the  "  dtalootk  * 
of  their  thoughts.  Too  often  it  is  forgotten  that  the  oat 
of  words  by  a  speaker  is  simply  to  call  up  ideas, 
]jictures,  in  a  logical  sui^uenoe  in  the  mind  oi  the 
ami  that  the  unity  oC  scene  of  these  ideas  must  bs 
for  tbe  time  being  if  the  bftsrer  is  fully  to  uod' 
The  greatest  interest  in  a  scientific  subject  will 
yield  to  liallessnass  and  even  petulancy  if  the  writerel  ihs 
paper  hive  nut  mastered  the  elementary  laws  which  rsfebis 
literary  form,  ijcienoo  jii-ogresaos,  but  it  must  go  hand  » 
hjnd  with  literature  if  its  exponeota  are  not  mordy  in 
rest  dumb  artificers.  In  scientific  theatre,  hall,  classmM^ 
and  workshop  thcie  is  sc0|>e  for  advjince,  and  tbe  oomIv 
seiison  should  receive  iu  advance  in  style  as  well  as  Is 
scienlirie  achievement. 

Hanaton  Lighting  tn  Sootland. — The  foUowieg 
interesting  account  of  a  Perthshire  ntauaiou  lighted  b; 
electricity  is  given  in  the  Dundet  AdvatiMr :  "  Tbe  bass  ol 
Scbiehallion,  one  woulil  imagios,  is  not  tbe  likeliest  pises 
to  look  for  tfae  introduction  of  the  newest  appliances  ia 
nection  with  the  electric  ligbu  Vet  it  is  so.  Mr. 
has  juat  had  tbe  mansion-house  on  bis  beautiful  estate 
Dunalistair  lit  by  electricity.  Shortly  after  he 
]>roprietor  of  the  estate  in  May,  1891,  he  resolved  to 
duce  the  electric  light.  As  Dunalistair  te  (uUy  10 
from  a  railway  station,  and  as  tbe  price  of  ooal  is 
lurily  high— between  30s.  and  40a.  a  ton — tbe  <«M  el 
driving  tbe  dynamo  by  stesra  power  would  bave  besa 
very  expeouve.  But  Mr.  Bunten  soon  saw  that  be  bad 
an  effieiant  and  a  less  expensive  motive  (»«er  ready  la 
band  in  the  water  which  Sowa  freely  down  tfae  eidas  ol 
Scbiehallion,  and  ha  resolved  to  utilise  iL  The  onitaaii 
of  three  burns  are  discharged  into  a  dam  fully  thm^ 
quartera  of  a  mile  from  tbe  maosion-hoiisa.  Tbe  daa, 
which  covers  about  a  roo<l  of  ground,  and  is  i4ft.  daafi,  is 
fitt«>l  up  wiib  a  filter  bank  to  keep  back  tfae  mad.  Vnm  tha 
dam  the  water  ia  eonveyed  about  MO  yards  la  Ithn. 
iron  pipes  to  the  dynauo-buute,  which  ia  siliiafl 
on    the    banks    of     the    Tunmel.   bsskla    Um    woadaa 
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bridge  which  connecta  Dunalutair  and  Crowmount. 
To  accommodate  the  eagioeer  and  the  neceaaary 
machioery,  a  model  cottage  has  been  erected.  On  the 
ground  floor  there  is  kitchen,  scullery,  and  pantry 
on  the  one  aide,  with  dynamc^room  on  the  other,  while 
upataira  there  are  two  bedrooms,  pantry,  bath,  etc.  In  the 
dynamo-room,  which  meaaurea  18Et.  by  14ft.,  there  are  two 
turbinea  and  two  dynamos.  The  turbines  are  12}  h.p. 
each,  and  airangemeute  are  made  so  that  one  turbine  and 
oDe  machine  can  nui,  or  the  two  tt^ether,  if  reciuired.  The 
dyuamos  are  the  Edison- Hopkin son  patent,  and  ware 
manufactured  by  Measta.  Mather  and  Flatt.  The  current 
ia  led  by  two  conductors  from  the  dynamos  to  the 
mansion-house,  a  distance  of  between  400  and  500  yards, 
and  there  are  branches  from  the  house  to  the  atables  and 
laundry,  about  200  yards  beyond.  The  premises  are  fitted 
up  OD  the  distributing  system  with  fully  300  lamps.  With 
the  exception  of  one  Sunbeam  lamp  of  150  c.p.  in  the 
stable  yard  and  18  lamps  of  5  c.p.  each  in  the  billiard- 
room,  all  the  lamps  are  Ediaon-Swana  of  16  c.p.  each.  In 
the  roof  of  the  dining-room  a  cryatal  bracket  is  fitted  up 
with  eight  lamps,  and  by  an  arrangement  of  two  switches 
either  four  or  eight  can  be  used  aa  desired.  Socketa  have 
been  fitted  up  throughout  the  room  for  portable  lamps. 
In  the  library  there  ia  a  crystal  bracket  with  four 
lamps  and  a  Dumber  of  sockets.  There  are  eight 
Umpe  in  the  front  hall,  six  on  the  main  ataircase,  five 
in  the  emoking-room,  while  in  the  billiard-room, 
besidea  the  18  lamps  already  mentioned,  there  are  a 
number  of  side  brackets.  All  the  bedrooms  are  lit  with 
adjustable  cryatal  pendants,  and  besides  there  are  aockets 
'  for  portable  htmps.  The  adjustable  lights  above  the 
mirrors  in  the  bedrooms  are  quite  a  new  feature.  Numerous 
tights  have  been  fitted  up  in  the  passages  and  corridors. 
There  are  seventeen  in  the  stable,  five  in  the  laundry,  and 
eight  in  the  dynamo-room  and  dwelltng-houae,  beside  one 
at  the  front  door  to  light  the  bridge  of  the  road.  Messrs. 
Mavor  and  Coulson,  Glasgow,  fitted  up  the  electric  plant, 
while  the  turbinea  were  supplied  by  Messrs.  Silkes 
and  Co.,  Kendal.  The  whole  of  the  work  was  de- 
signed and  carried  out  under  the  superintendence  of 
Mr.  Angus  Murray,  of  the  Anderson  Foundry,  Glasgow. 
Since  the  installation  wu  efiected  everything  has  wrought 
most  satisfactorily,  and  the  light  Mr.  Bunten  says  he  has 
found  to  make  all  the  difi'erence  between  comfort  and  dis- 
comfort in  a  country  houae  in  the  dark  wintry  nighta. 
The  cost,  including  the  price  of  the  cottage,  amounted  to 
cloee  on  £3,000.  By  adopting  water  as  a  motive  power 
the  necessity  for  accumulators  is  entirely  dispenaed  with, 
and  an  immense  aaving  of  money  is  effected.  The  capacity 
of  the  wires  it  sufficient  to  carry  double  the  number  of 
lights  that  have  been  fitted  up. 

Llthanoda. — It  ta  very  interesting  to  watch  the  gradual 
development  of  a  business  from  small  attempts  to  greater 
and  greater  flights.  A  material  is  invented,  like  Mr. 
FitzGerald's  lithanode,  which  has  moat  if  not  all  of  the 
qualities  which  are  required  for  an  electric  accumulator — 
solidity,  lightness,  great  capacity  ;  it  is  employed  at  first 
for  a  few  portable  batteries — we  remember  the  little  plates 
made  in  our  presence  a  year  or  so  ago,  when  we  first  drew 
the  attention  of  electrical  engineers  practically  to  Mr. 
FitzGerald's  inventions.  Since  then  great  strides  have 
been  made  in  the  practical  organisation  of  the  business. 
Mr.  J.  T.  Niblatt,  one  of  Lord  Kelvin's  old  assistants,  an 
exceedingly  capable  electrical  engineer  and  organiser, 
has  pat  his  energiei  into  the  practical  pari;  of  the 
basiness,  and  it  ia  not  too  much  to  say  tbat 
lithanode  promises  to  become  a  standard  article  for 
fllectricftl  needs.    We  hays  the  cataltq^e  of  the  Lithanode 


and  General  Electric  Company  before  as,  which  iUastrat«B 
the  present  position  of  these  batteries.    Made  from  com- 
pressed  protoxide  of  lead,  with  a  chemical  to  make  the 
spongy  mass  set  solid,  the  lithanode  can   be  formed  of 
various  qualities  to  give  greater  or  less  proportion  <rf 
peroxide,  the  usual  proportion  being  between  SO  and  00 
per  cent.     A  non-ozidisable  metal,  platinum  or  gilded  lead, 
is  used  for  conductor,  and  with  this  arrangementan  element 
is  obtained  practically  free  from  local  action,  and  one  which 
will  retain  its  charge  for  a  long  time,  even  when  partly  dis- 
charged and  left  in  solution.     The  great  advantages  are 
large    capacity   for    weight    of  material    and    solidity  of 
plate,    both    advantages    making    lithanode    partioulaTly 
useful     for     portable     batteries    as    cells    for    miners' 
lamps  and  for  accumulator  traction.     Larger-sised  cells 
are  made  of    the   Frankland-Lithanode    type,  blacks  <rf 
lithanode  being  cast   round    with    melted    lead.     Slock 
patterns  of  these  are  made  with  capacities  ranging  from 
30  to  600  ampere-hours,  capable  of  discharging  at  rates 
from  5  to  100  amperes,  making  batteries  very  suitable  for 
private  installation  use.     A  special  cell  for  station  work  is 
now  being  made,  and  will  be  capable  of  dischat^ing  at  the 
rate  of  1,000  amperes  for  a  period  of  one  hour  withoat 
appreciable  fall  of  potential.     Where  special  ligbtnesa  is 
required,  the  negative  element  is  formed  by  compressiDg 
lithanode  upon  a  double  network  of  copper  gauie,  and  an 
element  is  obtained  of  great  strength  and  but  half  the  weight 
of  ordinary  negative  plate,  giving  a  net  gain  of  some  20 
per  cent,  in  the  whole  cell — no  mean  advantage  for  transport 
work.  Great  attention  has  been  paid  by  the  Lithanode  Com- 
pany to  portable  lamps,  and  a  number  of  adaptations  are  to  be 
seen  at  their  showroom  and  works  at  64,  Mil  I  bank-street, 
Westminster.     An    extremely    handy    form    of    portable 
reading  lamp,  made  in  2,  3,  i,  and  5  cell  sizes  for  runs 
of  two  to  eight  hours  has  a  detachable  lamp  for  use  in  the 
buttonhole  for  railway  travelling  ;  it  can  also  be  afiSzed  to 
the  battery  in  an  upright  or  horizontal  position,  making  a 
simple  hand  lamp  or  a  lecturer's  reading  lamp,  as  desired. 
Fitted  with  non-actinic  glass,  it  has  been  much  appreciated 
by  photographers  for  dark-room  work.     A  smaller  lamp 
with  two  cells  in  flat  form  will  slip  entire  into  an  ordinary 
tiocket ;  it  has  been  much   used  by  policemen,   omnibus 
and  tramcar  conductors.  A  great  future  for  these  lithanode 
cells  and  lamps  is  for  omnibus,  car,  and  train  lighting. 
Being  small    and    solid,    the    cells    can    be    easily    and 
safely  handled,  and  already  many  of  the  London  omni- 
buses are  so  lighted  by  the  Lithanode  Company's  cells 
with  extremely  satisfactory  results.    The  lithanode  cells 
have  made  themselves  a  special  name  in  two  important 
fields — namely,   for  miners'  lamps  and  for  theatre  stage 
work.     Miners'   lamps  are  made  in    two  siaea,  weighing 
4Jlb.  and  3Jlb.  reapectively,  steel-plate  coated  and  strongly 
made.     They  have  been  well  teated  and  have  proved  their 
usefulness.     For  stage  work  a  number  of  specially  light 
cells   have   been  made  for  the   fairies  to   wear  on  their 
backs,   lighting   a    luminous   star    on   the  forehead.    At 
the     Crystal    Palace     pantomime    these    electric    stars 
were  used   with   very   handsome  effect.     The  Lithanode 
Company    also     make    a     small     testing     cell     of     zinc 
and  lithanode    a  few    inches    high,  with  a  potential   of 
nearly   2}  volts  each,  which  have  been  fonnd  extremely 
useful  for  making  up  testing  sets.     With  500  of  these 
little  cells  an  available  pressure  of  over  1,000    volte  is 
always  at  disposal  for  toating  purposes,  and  the  whole  set 
goes  into  a  moderate-sized  cupboard.     Such  a  set  ia  illus- 
trated in  the  catalogue.     The  company  accept  contracts  on 
a  maintenance  basis,  and  aa  the  merits  of  their  wares  are 
more  widely  known  we  may  confidently  expect  continued 
increaae  of  the  usefulness  of  the  lithanode. 
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ELECTRIC  LIGHT  AND  POWER. 

Vr  ASTBVB   r.  orv,  ASM>C.inUl.IXflT.  XLECTBIOAL  Blf'lUIKlUW. 

(AH  ri^  ratnuL) 
IV.-flAS  AND  OIL  ENGINES. 

fC<MUinMtd  /rom  pofe  4SS.  j 

ImUim  7uV— TIm  ijueouf  mbtUire  u  liroJ  in  tb« 
modorn  gu  engine  by  means  of  an  ignition  tube,  and  tho 
foltowinf!  tecoant  will  exjiUin  hotr  il  ia  done :  'Hie  tube 
i4  •  tboft  pieee  o(  oHinary  wroughl-iron  gu  piping,  |in.  to 
liQ.  diatneur  und  sbuut  TJin.  loiix,  tlie  top  end  of  tiia  tube 
being  closed.  The  tube  i*  pUccxl  over  tbe  nume  of  a  BunKen 
bonier,  and  «o  made  red  hot,  tfae  lining  of  tho  chimnc/ 
ooTering  the  tube,  eonaiating  of  aabettos.  Tbe  top  of  tho 
chimney  is  doMd  by  a  perforated  cover,  so  as  to  prevont 
any  dual  or  foreign  matter  falling  in ;  a  tap  re;;ulates  the 
■mount  of  gas  fn  the  Biinaeti  burner,  and  in  practice  tbia  tap 
muA  bo  ai^utted  to  tbattbe  tube  atuinaaoberryred  heat, 
which  can  Auily  be  aeon  by  glaiicinjc  down  the  chimney, 
and  00  no  account  muittbisdegreeoflioatbealtered.  Any 
eteew  will  qnickly  burn  out  tho  lube,  which  tigoifie*  «top- 
nage  of  tbe  en^ne.  A  caution  must  here  b«  given  not  to  look 
down   tbe  chimney  more  than  necessary,  and  to    do  «> 

r'cklv,  aioce  when  a  lube  giv«i  Hrioin  injury  to 
aigbt  would  reault  to  anyone  caughL  Faasage 
between  tbe  ignition  lube  and  tlic  interior  of  tbe  cylinder 
il  opened  and  tihut  by  the  movement  of  an  ignition 
valve,  thia  ralvo  being  operated  by  a  levei',  which  ia  acted 
ujwn  by  a  double  cam  on  tbe  acrcw  ahaft.  When  tho 
putOD  ifl  coffipreasiDg  the  mixture,  it  t*  fiecossary  that  tho 
eommonicatwn  between  the  cylinder  ai>d  tho  ignition  tube 
abould  be  cut  off,  therefore  the  lever  lifu  the  tuition  valve, 
which  entera  an  aperture,  tbue  effectively  closing  the 
paaaage.  To  |irovide  for  any  leakage  of  gas  that  may 
take  i>lBce  from  the  cylinder,  a  hole  allows  it  to  esca|>e  into 
the  atmofphere.  When  the  compresalon  is  finished,  the  cam 
allows  the  lever  to  drop,  hence  the  valve  drop*  on  m  iu 
seat ;  the  paasage  is  now  opan,  so  that  a  ()uantit^  of  the 
compreated  gaa  from  tbe  cylinder  nuhos  through  into  tho 
hot-tube,  which  igoitea  it  at  once  ;  the  burniug  gan  being 
forced  back  re-enters  the  cylinder  and  ignites  tbe  com- 
preaaed  charge.  Two  chambers  are  for  the  purpoee  of 
receiving  the  buret  products  of  the  gaa  whicn  fires  the 
charge,  to  avoid  as  much  as  iwesible  any  choking  up  of  the 
,  pMsagee  hy  redduun,  etc. 

I^e  e^  TtAta. — The  ordinary  wrougbt-iron  gas  tube  may 
be  reckoned  to  last  30  houra,  but  this  is  not  gnaraiiteed, 
for  some  onlv  last  a  few  hours;  on  the  other  hand,  some 
may  last  60  hours.  In  running,  it  i«  advtuble  to  change 
them  every  24  hours  of  actual  work.  If  the  gas  engine 
il  not  doing  any  particular  work,  when  stoppiug  would 
not  signify  much,  such  as  cbargitig  accumulators  in  tbo 
daytime,  etc,  thou  tbe  tube  might  bo  loft  in  until  it  burnt 
out,     lAtely,  Messrs.  Croealey  have  put  on  tbe  market  a 

S sally  improved  lube  ;  it  is  made  of  steel  with  some  allo^, 
e  exact  coa|)o>iUo«t  of  which  la  kept  secret,  bikI  they  will 
last  twelve  noniha.  CoDcornin);  these  ttibe*,  tbe  uuthoi 
has  juat  been  informed  by  McMrs.  Crosstcy  thai  one  oi 
their  ouatomora  brought  them  a  tube  which  bad  been  in 
use  fr«m  January  to  October,  and  was  still  in  good  con 
dition  after  woikitig  lO  hours  |*or  day  Tbe  superiority 
and  advanugcA  of  iheae  pre^red  steel  tubes  over  tbe 
wroaght-irun  tubes  is  thus  evident.  For  it  esuses  great 
inconvenience  and  annoyance  when  the  electric  tight  tC'ics 
oat  suddenly  through  the  failure  of  tbe  ignition  tulic 
Ths  Goa  of  thoM  ateol  tubes  ii  high,  12s.  fid.  eacta,  and 
Iffs.  with  bolder,  whereas  the  iron  ones  are  only  3Jd 
each ;  in  addition,  tbe  steel  ttibos  must  bo  bandlcil 
«ilh  great  caro,  aa  they  are  extremely  frsgile,  and  the 
slighlest  knock  would  fracture  them.  Itut,  as  said  before, 
where  it  is  of  great  iraportanco  lor  tbe  gas  engine  to  run 
without  danger  of  stopping,  tlie  high  cost  of  the  steel  tube« 
is  a  trifle  in  compartsoiL 

SUailjf  ilattninf,  rk, — The  latest  and  most  improved  forcj 
of  Crotsley'a  high-speed  gaa  engine  for  electric  lighting  ia 
litMd  witb  their  pident  controiled  tabe  ignition.  These 
•ngitMs  i^TS  a  most  remarkable  steady  drive,  equal  to  a 
iteam  engine ;  tbia  iaowing  to  tbe  two  very  heavy  wfaeob 


on  the  engine,  either  of  which  can  be  used  as  a  < 
wheel ;  these  wheels  are  also  loaded  with  a  mass  of 
near  their  axis.  Anotlier  reaaofl  for  their  stoadloeia  is 
their  high  speed— 250  revolutions  ]Mr  minute — so  thai  iwa 
such  heavy  wheels  rotating  at  this  speed  pniessi  se 
onormou!  amount  of  momentum,  and,  therefom,  the  axplfr 
sioo  of  tbe  charge  does  not  tend  to  jerk  tbe  speod. 

Govermn. — A  gas  engino  coniiuDos  gaa  exactly  in  pr» 
portion  to  the  load,  and  this  is  effected  by  tbe  aid  m  a 
governor.  In  the  case  of  the  above  type,  in  tbe  screw  shaft, 
which  works  the  valves,  there  is  another  cam,  having  tbias 
grooves  cut  in  it — each  groove  promoting  a  diflerent  acban. 
The  governor  as  it  rises  and  fails  in  resjioiiae  lo  ths  Umi 
actuuicii  a  lever  which  shifts  to  aiid  fro,  abifting 
into  one  of  lbs  groove^  and  tbui  tbo  revolviofc  cam  i 
tbe  lever  lo  a  greater  or  loss  extent.  Tbia  rackv 
the  lever  works  the  admiuion  valve,  a  atrong 
attached  to  the  lever  tending  to  hold  tbe  lever  dow^ 
so  keeps  the  valve  closed  when  the  cam  is  not  acting  tj 
this  arrangement  the  amount  of  gas  aduitt«d  iaio  tks 
cylinder  i«  in  proportion  to  llie  |>ower  devtili  ijfed. 

In  Tabulation  II,  given  below,  the  resulw  ttt 
costs,  as  calculated  out  for  steam  and  gaa  «iigii»es, 
collected  together,  so  that  tbe  differeoos  exiattag  bets 
the  iwo  can  be  seen  at  a  glaivce.  Tlie  large  atean  bdch 
gives  10b.h.|x,  and  tbe  large  gaa  engine  Rives  35  u.p, 
these  two  sixes  being  sutBciently  uear  for  oomF 
aamo  with  regard  to  tbe  amall  engines,  where 
unKirie  is  10  b.hp^  awl  the  gas  engine  9  b.b.p.  Us 
columns  denoted  by  A  give  the  prioo  of  1  lakf. 
per  annum,  whilst  tbe  columns  deaoud  by  B  give, 
price  of  1  b.b,p.  per  hour  in  pence. 

TaacuTiM'  II. 
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Some  intersstijtg  results  are  shown  by  this  taholaitH 
It  will  be  notieeo  that  when  running  fur  3,000  hsan 
per  annum  ibe  atean  engina  and  gaa  engine  are  ahoai 
OR  a  level  for  cost,  and  that  as  the  running  boon  an 
shortened  no  the  cost  of  a  ua  engine  beoomoa  leaa  than  t^ 
of  a  stean  engine.  Cotauig  to  tbe  siiwller  plant,  we  ssi 
that  gas  baa  a  mosl  decided  advantage,  even  for  loiig  boun, 
awl  ux  abort  hours  il  is  only  half  the  cost  of  steao.  W« 
are  thus  led  to  tbe  following  conclusion  : 

With  engines  of  about  iO  b.b.p.  running  3,000  boon,  ths 
cost  for  st«sffl  and  gas  are  about  equal ; 

As  tha  pow«r  decruuMs,  so  gas  will  bo  loss  than  aUaa ; 
An  tbe  iKiwar  inoreasss,  so  steaa  will  be  lass  than  ^ : 
Aa  tbe  nours  decrease,  so  gas  will  be  less  than  steaa : 
Aa  tha  hours  iocrvasOt  eo  steam  will  be  lam  than  jfsa. 
Ifoman  attJ  Mhtr  Giu  i'nduar*. — A  gas  pfodoosr  i*  aa 
apparatus  for  manufacturing  explosive  gas  or  vapoor.    Tbs 
fuel  used  may  be  divided  into  Iwa  classes :  (1>  coal,  wwail, 
etc. ;  (2)  petroleum  and  other  oils,  fats,  elc 

The  best  known  gas  |mdueor  used  for  geowmtiac  gas 
for  driving  gas  engines  is  Dowsoo's,  tbe  gas  iirodueed  batnc 
named  Oowson  gas.  This  ns  is  made  in  tbe  following  way 
Coal,  or  other  stiilable  ftwl,  ia  burnt  In  s  sieatn  pcooww* . 
the  steam  is  mixed  with  air,  and  the  mixture  tofssd 
through  an  iucainJescent  mass  of  burniog  fuel  jiUcod  hi  ths 
geaerator.  The  steam  is  deoomposod  into  lie  ooastltasatf 
frta    aanely,  hydrogan  and  oxygm.  the  hydiQHtn  m^ 
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off,  while  the  oxygen  from  the  Bteam  and  from  the  air 
combines  with  the  carbon  to  form  carbonic  acid  gas  (CO^), 
this  afterwards,  mixing  with  more  carbon,  becomes  reduced 
to  carbon  monoxide  (CO),  so  that  the  gas  prodaced  consists 
of  carbon  monoxide,  together  with  hydrogen,  and  small 
qaantities  of  CO^,  nitrogen  from  the  air  being  present  in 
large  quantities.  Owing  to  the  targe  quantity  of  carbon 
monoxide  gas  that  is  contained  in  Dowson  gas,  this  gas  must 
be  used  with  great  cautioD,  since  CO  is  a  deadly  poison, 
and  an  atmosphere  containing,  say,  2  per  nent.  of  it  would 
endanger  life.  The  plant,  however,  is  made  very  secure, 
and  although  used  a  great  deal  very  few  fatalities  have 
occurred. 

The  heat  of  combustion  of  Duweon  gas  is  one  quarter  of 
that  given  by  an  equal  volume  of  coal  gas,  consequently 
four  times  as  much  is  required  to  drive  gas  engines,  so  that 
where  20  cubic  feet  of  coal  gas  is  consumed  per  brake 
horse-power,  more  than  80  cubic  feet  of  Dowson  gas  is 
required.  The  plant  takes  up  very  little  room,  and  gas  is 
manufactured  at  a  very  rapid  rate.  For  example,  a  ground 
space  of  about  10ft.  square  would  accommodate  a  plant 
sufficiently  powerful  to  supply  gas  to  a  gas  engine  giving 
45  b.h.p.  Comparing  this  with  the  space  a  steam  boiler 
takes,  it  is  about  on  a  par. 

From  tests  which  have  been  made,  it  is  found  that  using 
coal  to  produce  Dowson  gas  to  drive  a  gas  engine,  only  l-31b. 
of  coal  are  consumed  per  brake  horse-power  per  hour.  This 
test  was  for  an  engine  giving  7  b.h.p.  A  more  recent  test, 
where  a  Crossley  Otto  gas  engine  developing  170  i.h.p.  was 
driven  by  Dowson  gas,  gave  a  consumption  of  coal  of  -8831b. 
per  indicated  horse-power  hour,  and  only  521b.  of  water  for 
everything — a  most  astonishing  performance ;  this  works 
out  to  '08,  or  about  ^^  of  a  penny  per  brake  horsepower 
hour,  using  coal  at  15b.  per  ton. 

As  an  example  of  gas  made  from  oils,  fats,  etc.,  we  will 
take  Manstield  s  oil-gas  apparatus.  In  this  apparatus,  the  oil, 
or  fatty  matter,  is  vaporised  in  a  retort  heated  by  a  fire  of 
coal,  wood,  or  other  suitable  fuel ;  the  gas  given  on  is  passed 
through  water  to  abstract  all  tar  products,  and  is  then 
purified  by  being  passed  over  a  mixture  of  slaked  lime  and 
sawdust  The  kind  of  oils  mostly  used  are  those  known  as 
"  intermediate,"  they  have  no  unpleasant  smell.  It  is 
found  that  1,000  cubic  feet  of  gas  can  be  made  from 
10  gallons  of  oil,  or  one  gallon  will  supply  100  cubic  feet  of 
gas.  For  large-sized  gas  engines  the  consumption  of  oil 
gas  may  be  taken  as  about  10  cubic  feet  per  brake  horse- 
power per  hour.  Oil  costs,  say,  4^d.  per  gallon,  and  the  cost 
of  fuel  in  the  furnace  is  about  la.  per  100  cubic  feet  of  gas 
produced,  and  since  one  gallon  will  produce  100  cubic  feet, 
hence  total  cost  wilt  be  51d.,  or,  say,  6d.  per  100  cubic  feet, 
allowing  10  cubic  feet  for  1  b.h.p.,  this  comes  to  '6,  or 
I  of  a  penny  per  brake  horse-power  per  hour, 

Petroleam  OU  Enffines. — Of  late  years  petroleum  oil  has 
provided  a  most  important  and  extensive  suurce  of  fuel, 
and  entirely  supplies  the  place  of  coal  iu  districts  where 
that  fuel  is  scarce  and  oil  is  plentiful,  and  every  year  this 
oil  becomes  more  used.  In  South  Russia,  where  the 
greatest  petroleum  wells  in  the  world  exist,  the  refuse  of 
this  oil  is  used  in  the  place  of  coal  in  the  furnace  of  the 
locomotives,  the  oil  being  stored  in  an  oil-tank  for  the 
purpose,  and  is  also  used  for  steamers ;  UK  of  petroleum  oil 
will  give  out  60  per  cent,  more  heat  energy  than  lib.  of 
coal,  BO  that  to  give  the  same  heat  energy,  oil  fuel  is  33  per 
cent,  less  in  weight  than  coal  fuel.  In  addition,  it  only 
occupies  about  one-half  the  bulk  that  coal  does. 

Another  way  of  using  petroleum  for  motive  power  is  by 
vaporising  it,and  then  exploding  the  oil  gas,  as  in  Mansfield 
oil-gas  producers.  But  there  is  ako  a  third  way,  and  this  is, 
perhaps,  the  most  important,  or  at  all  events  will  become 
BO,  in  every  probability  ;  this  is  by  using  the  oil  both  as  a 
fuel  and  motive  force  in  the  cylinder  of  the  engine.  This 
ia  illustrated  by  Priestman's  petroleum  oil  engine. 

The  engine  is  very  compact  and  entirely  self-contained. 
The  foundation  of  the  engine  contains  a  water-tank, 
Bupplying  water  to  the  cylinder  jacket;  this  does  away 
with  a  separate  tank  and  piping.  Underneath  the  engine, 
by  the  crank,  is  situated  the  oil-tank,  the  oil  for  a  day's 
roQ  being  usually  put  in,  while  under  the  cylinder  is  placed 
the  vaporiser ;  a  side  shaft  works  two  pumps,  the  larger 
one  being  for  compreesing  air,  and  the  smaller  one  for  cir- 


culating water  roond  the  cylinder.  The  working  of  the 
engine  iB  as  follows  ;  the  air  pump  forces  air  at  a  preaanre 
of  about  71b.  per  square  inch  on  top  of  the  oil ;  a  stream 
of  oil  is  then  forced  along  a  pipe,  and  another  stream  of 
air  along  another  pipe ;  both  join  and  lead  into  the  vapo- 
riser, and  then  the  air  breaks  the  oil  into  a  spray  ;  whilst 
passing  through  the  vaporiser  the  mixture  of  oil  and  air 
ia  heated  by  the  exhaust  gases  from  the  cylinder.  As  the 
piston  makes  its  forward  stroke,  it  sucks  in  after  it,  by 
means  of  a  suction  valve,  a  qiuintity  of  oil  spray  and  air. 
After  compression  this  mixture  is  fired  by  an  electric  spaik. 
The  wires  from  an  induction  coil  are  led  into  the  cylinder, 
the  spark  jumping  across  the  gap  between  the  two  wires; 
the  electric  circuit  is  closed  by  the  side  shaft  moving  back- 
wards and  forwards,  and  so  bridging  across  the  two 
terminals,  by  means  of  a  contact-piece.  The  burnt 
gases  driven  out  by  the  exhaust  port  are  utilised  in  heating 
the  mixture  passing  through  the  vaporiser.  The  oil,  when 
exploding,  has  the  valuable  property  of  lubricating  the 
piston.  Common  petroleum  oil  is  used,  which  can  be 
obtained  almost  anywhere ;  this  oil  is  particularly  cheap  in 
seaport  towns,  therefore  oil  engines  should  thrive  in  those 
places ;  an  average  price  is  5^d.  per  gallon. 

The  amount  of  oil  required  to  produce  1  h.h.p,  per 
hour  is  proved  to  be  less  than  1^  pints  of  oil;  this  will  cost 
therefore  ■86d.,  or  §d.  One  gallon  of  common  petroleum 
oil,  specific  gravity  '800,  weighs  about  81b.  And  since  lib. 
of  petroleum  is  equivalent  to  IJlh.  of  coal  in  heat  energy, 
therefore  11  pints  of  oil  =1^x1^=  1*9,  or  nearly  21b.  of 
coal ;  this  is  equal  to  14,500  x  2  =  29,000  heat  units  to 
produce  1  b.h.p.  per  hour.  So  that  the  efficiency  of  the 
oil  engine  is  about  equal  to  the  very  best  steam  engine,  as 
it  utilises  about  10  per  cent,  of  the  heat  energy  of  the  oil, 
and  has  half  the  efficiency  of  the  gas  engine  using  225 
cubic  feet  of  gas  per  hour. 

The  way  to  start  the  Priestman  oil  engine  is  the  follow- 
ing :  First,  the  vaporiser  must  be  heated  by  means  of  a 
hand  oil  tamp  (a  few  minutes  suffice  for  this)  like  heating 
the  ignition  tube  of  a  gas  engine.  The  air  pump  is  then 
worked  by  hand  by  a  lever  for  that  purpose  placed  at  the 
crank  end  of  the  engine  (half-a-dozen  strokes  is  sufficient 
for  this),  ttto  or  three  turns  of  the  flywheel,  a  couple  of 
explosions,  and  the  engine  is  off. 

Common  petroleum  or  lamp  oil  is  perfectly  safe  to  store 
and  handle,  since  if  a  lighted  match  he  dropped  into  a 
vessel  full  of  this  oil  the  oil  will  neither  explode  or  bum, 
and  the  light  will  be  quenched  as  if  it  had  fallen  into 
water. 

The  following  tabulation  gives  the  efficiency  and  cost 
of  fuel  per  brake  horse-power  per  hour  for  different  motors : 

T  A  EOLATION   12. 


Motor. 


steam. 
Gaa. 
OU. 


Fuel. 


Coal. 
Gas, 
OU. 


Per  B.H.P. 
per  hour. 


41b. 

22-5  cub.  ft. 

I-2S  [Hnts. 


Heat  units. 


58,000 
15,000 
27,560 


Efficiency. 


17-2% 
8'3% 


Cost  B.H.P. 
per  hour. 


■32  penny. 
■78      „ 
'86      „ 


Coal  being  at  15e.  per  ton,  gas  at  2b.  Od.  per  1,000  cubic  feet,  and 
oU  at  5id.  per  gallon. 

(To  he  amtmtxd.) 


DEVELOPMENTS  OF  ELECTRICAL  DISTRIBUTION.* 

BY  PROF.   OBOROB  rORBKS, 

Lecture  IV. 

(Conduded  from  page  4^6.) 

I  will  now  speak  a  few  words  about  the  best  arrangement 
of  destructors  which  I  have  ever  seen  up  to  the  present 
time,  and  that  is  one  of  the  destructors  which  are  need  at 
Leeds.  In  1878  the  Corporation  began,  in  an  experimental 
way,  with  six  cells  at  Burmantofta;  in  1879,  six  more 
were  put  up  at  Armley-road;  in  1882,  four  more  cells  at 
eatJi  of  these  places;  in  1887,  two  more  cells  were  put 
up  at  Armley-road,  and  in  1890  they  built  10  new  cells 

*  Cantor  Leotnres  delivered  before  the  Society  of  Arte. 
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Bl  Kidun-etreet  Tbaa,  yon  we,  Leeds  hu  been  eteadil}- 
prograninf;.  The  first  work  wu  purely  experitneuUl,  but 
they  wen  thorou^ibty  latiifiod  wito  the  expeilateaU,  and 
they  iffDoeeded  to  coiilinnt:  iht  taiiie  work.  At  every  intp 
tfaey  uve  *c«n  Mine  iini>roTCiQi»il  which  ooutd  bo  intro- 
duced, Jtnd  even  at  thin  presonl  momotit  in  connection  with 
what  1  ha>'o  juat  apokon  of  na  the  best  destructor  in 
existence,  ther  are  just  going  to  put  domi  a  new  destructor, 
and  are  totally  going  to  introauce  some  new  imi>ix>ve- 
mei]t«.  Here  af;ain  Uiey  are  going  to  have  exjiurinicdtat 
work,  aiid  ae«  hov  it  doea,  and  if  it  Hucccedjt,  oh  T  think 
there  1b  little  (lotibt  It  will,  they  will  proceed  to  build  itc- 
structora  oti  the  iniprovci)  iilaii.  In  those  old  dcctructors 
•orae  •team  wee  got  up  to  drive  n  mortfir-mill,  the  clinker 
being  lued  to  make  the  mortar  of,  and  a  considerjible 
amount  tboy  have  been  able  Co  mU.  This  cliuker  it  alwaya 
a  source  of  trouble ;  one-fourth  of  the  weight  of  the  fuel 
is  given  back  in  that  form.  You  cannot  bo  burning  iron 
pots  and  crockery  without  (getting  ii  certain  amount  of  slag 


plans  which  were  uwd  in  'the  constriction),  yen  wiH 
that  half  the  section  shows  the  furnac«,  and  the  othv  hatt^ 
shows  the  cell  flue,  which  is  parallel  ia  the  furaaoe  an} 
intermediate  between  every  two  lurnacee.  You  will  r» 
cognise  some  resemWance  to  the  Pryor  deetrnctor_  is  Ihk 
iirranirement.  The  gases,  however,  before  IwTrag  tb 
furnaeo,  pass  over  the  hottest  part  of  the  fire,  and  leave  bf 
a  hole  at  the  side  of  the  furnace— marked  cell  Roe  ia  Ik 
left-band  section,  and  also  ahown  in  the  rigbv-haad  weUm- 
ibencB  passing  along  one  of  the  cell  flues  into  the  cbampn 
line,  whence  they  pass  on,  it  may  1«  by  the  boilers.  U  m»j 
)io  by  a  by-pass  to  the  chimney.  This  ia  the  mos*  iaaw 
tnnt  improvement  that  has  boon  introduced  hr  Mi 
Hewson.  Another  great  improToracnt  on  tbe  old  d» 
atructors  is  tbe  addition  of  a  forced  draught,  latmi  J 
using  a  blowing  endne,  a«  they  bad  plenty  of  ateea  isdar 
boilers  which  they  did  not  want  to  use  in  any  otbor  nj,  is 
avoid  having  a  steam  engine  to  work,  they  have  m« 
the  sleasi  mreoUy  through  a  jet  and  through  a 


rt».  2. 


from  it;  nevertheless,  it  is  found  to  be  the  cheapest  way 
■imply  to  put  the  whole  stufl  tn  as  tt  comes  from  the  ash- 
piu,  and  burn  everything,  wbelber  It  fa  combtutible  or  not, 
if  1  may  use  the  expression.  Consequently  there  is  a  bff(o 
amount  of  slog,  but  this  slag  can  be  broken  up  and  used 
for  mortar,  and  it  makes  a<lmirabte  mortar.  It  can  al»o  be 
used  for  road  beds,  road  foundations,  and  ballasting,  and 
when  powdered  and  mixed  with  cement  it  can  be' made 
into  artificial  stones  and  paving  slabd.  The  lulxHir  at  aacb 
of  these  Leeds  deetnietors  is  one  foreman  an<l  eneine 
driver,  six  furnaee  men,  and  one  Ulxxircr.  The  whole 
place  ia  perfectly  clean,  and  kept  in  r^nilar  working  order. 
Evory  jiair  of  celU  i«  charjivd  every  ^i^  minutcn  ;  thi<y  are 
banked  at  1  )vm.  on  Sjtturduy  uutil  lunloight  on  t^unday. 
The  damiwr  to  the  iMitcr  Hue  is  closed  at  7  |itm.  on  Snuu- 
days  EverythinK  is  jMrfuctlj  metboHieat.  Tbe  fuel  is 
carted  In  uii  an  tnctined  road  over  a  plutfonn,  and  lipimJ 
iiiioa  the  iilatfonn  on  the  top  of  tbe  dcslruelor.  In  the 
illaKfam  snown  here  ol  tho  Kidacre  street  desunctor,  F^g.  2 
'which  I  am  able  to  itiro  yoii  through  tbe  kiivdnesa  (^  the 
Mr.  Ilowion,  who  h^s  lei  tec  have  the  actual 


oeer. 


shaped  aperture  (shown  underneath  tho  firoWeX  ^  HJ 
of  Stesio  drawing  air  in  through  It,  which  pasaea  Lhraa|lkl 
the  firebars,  and  |trodiices  a  fierce  draiij^fat,  thereby  gineg* 
very  much  f!reat«r  hoat,  and  enabling  us  to  burn  a  ««n 
much  greater  quantity  of  material  in  a  pven  time.     Fiw 
fUTROcce  are  on  one  side  of  tbe  destructor,  and  than  tn 
five  others  liehind  these,  and  the  cell  Hues  in  tbe  mtddk 
between.     The  steam  ooming  from  the  boilers  ia  lad  toths 
funnel-shaped  inlets  for  the  air.    The  firebar*  are  hetrint- 
bone  abaiMd,  and  are  cajMble  of  being  rocked  upatid  dewa 
by  moans  of  a  bundle,  thus  facilitating  the  djeengagemel 
of  the  clinker. 

During  a  single  year,  up  to  l8S<i— 4hal  is,  before  tha 
new  destnictor  was  built  at  Leeds— there  were  SO 
which  burnt  35.348  tons  ni  refuse.  We  may 
autime  that  each  funiace  is  capable  of  boniing' 
tous  a  week.  The  refusn  conlalrts  ordinary  aahbin  lafa 
along  with  trade  and  market  refuse.  Therelorv,  in  addiiimi 
to  what  1  have  mentioned  as  being  found  ai  rwldtngioa, 
there  wa*  market  refuse  and  other  nialorial  of  thai  Min. 
among  which  I  m^y  oieolioii  *ome  loiolly  dlfierant  thmp. 


Thore  wer«  1 1  cows  burnt.  3  caIvok,  17  iib«ep,  4  goaU,  39S 
pi^e,  5  turkeys,  3  carcues  of  boo/,  38  qturtors  of  bo«f, 
9c"L,  of  pork,  lOcwt.  of  |>ick!cil  tonguM,  12cwt.  herrings, 
2I80WI.  abeli  fish.  Igwt  BUgar,  2S6  dogs  109  cat^i  13  foJCfle, 
t  Ma  serpent,  147  matcressee,  beds,  pillowa,  and  bolsters,  7 
blanket*,  quilu,  and  afaeeu,  36  pieoes  of  oar|>et.  7  beartbrnK* 
and  mat*,  33  pieces  of  clotbing,  1  bedalaad,  1  sofa,  1  chair, 
I  bandle  of  raga.  It  it  sometbing  to  Nay  thut,  without 
any  complaint,  Uie  deMruotora  ut  tbc  high  tempcrutiire  ut 
wbicb  thoy  work  were  uble  to  (leatroy  all  tbeu  objootion- 
able  lbing«,  vhinb  bnvo  been  foiiml  so  difficult  to  get  rid 
of  in  any  other  vay.  Tbecostof  vrorlring  those  fumacF-s 
for  ihia  one  year  before  the  now  one  were  introduced  was  : 
For  waj^  £1,162  :  coal,  oil,  water,  tallow,  and  gae,  £1$1  ; 
i  m  pi  em  en  U  and  reiiairs,  227  ;  rates,  taxes,  aod  insurance, 
£l.').1;tiino,  for  tbe  mortar  making,  £7S;  total  coat,  £1,801; 
lees  mortar  ami  old  iron,  which  was  told,  £39.^  ;  leaving 
tbe  total  cost  £1,406.  Or,  including  interest,  etc.,  a  cost 
of  1b.  3d.  a  ton  for  destroying  lafuso.  This  is  leu  than 
it  would  have  cost  to  cart  away  the  material  and  dump 
it,  besides  being,  of  course,  far  less  objeclionsble,  and  the 
only  healthy  way  of  disposing  of  the  refuio.  The  Leeds 
destructors  which  are  going  to  be  put  up  in  the  immediate 
future,  have  several  irapraTements  in  the  matter  of  more 
am ;  in  the  matter  of  wasbiug  smoke,  to  get  rid  of  dust 
and  other  objectionable  luuticlee  that  go  up  the  obimnoy  ; 
and  the  most  i-tartling  iind  moat  clliciant  idea  of  automatic 
feeding.  Mr.  Ilowson  tolls  me  that  be  has  the  intention  of 
having  the  flreban  formed  in  one  continuous  feeding  belt, 

i;oing  along  ths  whole  ran^e  of  the  iumacea,  ihe  fuel  being 
■d  in  at  one  «nd  and  earried  along  orer  one  coiilinuous 
turnaea,  being  gradnally  burnt  at  it  travels  along.  1  am 
suro,  judging  by  the  succeti  that  .Mr.  Hewson  bat  had  in 
his  past  expariroont«  with  destructors,  what  he  la  going  to 
do  now  will  be  very  succossful  ;  and  the  smoke  wathing  ho 
haa  inUtiduoed  is  a  pbin  which  has  proved  to  bo  the  most 
Bucceoaful  mode  of  getting  rid  of  smoke  which  Lis  occurred 
to  me. 

^'artoua  testa  b&v*  been  made  of  destructors  by  pyro- 
metdn  in  Leeds.  The  tem]>erature  of  the  gases  at  the 
eaal  end  of  the  lurnacet  at  Bunnan tofts  was  over 
l.OOOdeg.  F.  ;  at  the  west  end,  between  the  furnaces  and 
tbecbimney  stack,  l,1.^0deg. ;  at  the  bottom  of  the  chimney 
stack,  l^7Meg.,  the  furnucoa  being  fed  with  air  by  an 
arrangOiDcnt  of  steam  jets,  different  to  that  in  the  new 
ilastmetor,  where  they  are  conaidenbly  belter  urrunged 
tiian  has  ever  been  the  case  before  in  tbc  manner  I  bnve 
already  described  to  you.  tbc  rapidity  of  burning  )>eing 
very  much  greater,  and  the  tcmpointurc  much  higher. 
Dr.  Stioitiiwdode  Cameron,  medical  oflic«r  to  the  Corpora- 
tion, bai  given  me  valuable  information  in  connection  with 
the  destraetor*.  He  has  gone  into  ibe«e  queations  of  the 
temperature  and  analytes  of  the  gases,  and  be  tells  me 
that  bf a  experience  it  that  the  tempeiuiure  nieoaured  with 
the  pyrometor  is  very  much  a  function  of  the  observer, 
but  they  have  had  moat  carofiil  men  for  raeA.iuring  these 
temperatures,  and  in  the  now  destructor  the  pyromcteia  do 
not  read  over  l,500deg.  Tboy  are  not  caiiuble  of  reading 
higb  enough  temperatures  to  road  the  temperatures  in  this 
destructor,  so  that  really  during  a  great  portion  of  the  time 
the  temperature  is  over  l,500Jeg.  Mr.  Alderman  Ward 
haa  given  aome  details  of  some  l«sU  which  were  made  with 
the  ateain  jutt,  and  without  the  ateam  jeta  in  this  uew 
destructor.  The  efTeot  waa,  that  while  the  atcam  jeu  were 
not  in  action  the  average  toni{>crature  was  l.llBdog., 
while  the  steam  jets  wero  in  action  the  avenge  measured 
was  l,464deg.,  but  in  a  number  of  casea  the  temparaturu 
vaa  higher  than  the  l,500dog.  registered,  because  the 
pjrometer  would  not  register  more,  ao  that  you  may  be 
sure  that  the  real  average  was  over  l,600deg.  Without 
the  jetJi  6-2  tons  were  burnt  in  eucb  cell  per  day  ;  with  the 
jeta  6'7  tont  \Kr  day.  This  is  a  market]  improvemei.t 
over  the  old  exjierimentt  made  in  former  timet.  Mr. 
Thomas  CodriDEton,  who  mudetucb  an  admirable  report 
to  tbc  Local  Oovenimuiit  Bourd  tome  ycara  ago  on 
furnaces,  estimated  the  average  temperature  aa  followa  lor 
difierent  places:  In  the  WhitochupDl  district.  ItiOdog.  t<> 
liOOOdeg.,  tfae  everage  of  eight  colls  being  490dog-  Al 
Ealing  oe  found  SfiSdog.,  520dog.,  and  ri20dog.  Al  Brad- 
ford, in  the  main  floe,  the  temperature  was  415deg.     So 
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that  there  is  no  doubt  that  in  the  Leeds  dettrootor  we 
have  a  much  more  valuable  result,  and  it  only  remains  to 
arrange  for  generating  the  steam  in  a  proper  manner  to 
get  a  really  good  result.  The  residuary  gaaes  have  been 
tested  al  BurmantofU,  and  the  propoitioa  in  every  100 
parta  ia:  of  air  81-67,  oarbonic  add  -t'O,  carbonio  oxide 
016,  nitrogen  14-17, 

Now,  I  could  have  given  you  a  great  many  more  facta 
about  destructors  which  wotud  have  been  very  interoating, 
but  I  think  I  have  said  enough  to  show  you  that  tboy  will 
plsy  a  most  enormous  [lart  in  the  industna]  lighting  of  the 
future,  and,  at  any  rate,  that  the  concluding  subject  of  M 
this  course  of  lectures  which  I  havedelivered  you  is  one  of  | 
the  looat  promising  lines  for  engineeni  to  study  and 
develop  as  far  aa  in  tbem  lie*. 

With  regard  tc  the  other  dotailr  of  the  lecture*  which  I  ■ 
have  ilmwn  s(<ecial  attention  to,  I  should   just  with,  in  ■ 
conclusion,  to  retieat  to  ymi  one  or  two  points  to  which  I 
drew  attention  earlier.     Finl,  I  wish  to  reiterate  the  faot 
that  in  large  central   sUtion   works  on   the  alternating- 
carrent  system,  the  plan  which  must  recommend  itself  to 
engineers  of  the  present  day  it  to   depart  from  the  old 
plan,  and  lo  use  low-tension  aeoondary  matna  all  over  the 
district  that  is  to  be  sumtjied  ;  to  have  subsidiary  stations 
with  tat^  tranaformers  in  them,  with  attendants  to  regulate 
them  i(  oeeosaary,  or  else  automatic  moans  of  regulating 
them,  so  that  wc  may  have  our  machinery  always  at  work 
al  an  eflicient  rate  1  and  last,  but  by  no  means  least,  when 
we  come  to  work  in  thia  way,  and  to  put  transformers  into  M 
sub-stations,  th^t  probably  the  most  efficient  way  will  be  1 
to  use  alternations  of  much  lower  frequency  than  anything 
we  have  boon  dreaming  of  in  the  past ;  and  lor  my  own  jort  I 
ahall  watch  with  interest  to  aeo  what  manufjicturera  will  do  ■ 
when  they  see  that  this  ia  the  lino  on  which  work  must  ■ 
be  done.     It  will  bo  inlorosling  to  see  whether  manufao- 
turers  will  be  ready  to  supply   the   machinery   required  ■ 
for  low  frequency  when   that  demand   oomee,  aa  il  un-  I 
doubtedly  must  come  in  the  immediate  future.     Low  fre- 
quency is   not  only   an   advantage    becau&e    targe   thick 
secondary   mains  can   carry   currenta   of   low   frequency 
eflicienlty,  while  they  cannot  carry  currenta  of  high  fre- 
quency efficiently,  but  also   bocaiiso  the  current*  of  low 
(requenoj   will  bo  directly    available    for   motors ;    and 
although  I  prefer  to  have  motors  on  a  separate  circuit, 
there  is  no  objection  to  using  light  motora,   never  going 
over  1   h.p.  or  so,  on  the  lighting  oircuita;  and  for  thai  M 
purpose  the  low-frequency  current  will  supply  us  with  a  ■ 
solution  of  tbe  problem  immediately.     We  snail  also  be 
able  lo  rectify  the  current,  to  aa  to  nae  these  slowly- 
alternating  curreutA  for  charging  atorago  buttcrioa  or  to 
lierform  other  electrochemical  operations.     For  all  lbe*e 

C'lieset  I  have  no  hesitation  in  saying  that  that  ia  the 
t  means  of  modifying  tbe  existing  practice  in  connection 
with  alternate-current  central  station  work. 

With  regard  to  continuous  currenta,  and  central  station 
work  at  low  pressures,  all  I  have  to  say  ia  that  although 
]  cannot  see  at  the  present  moment  that  actual  economy  ia 
introduced  by  the  employment  of  accumiilatorB  in  coDtrnl 
atatioDS,  still  they  have  an  enormous  convenience,  and  if 
they  can  be  reduced  in  price  they  will  be  largely  used 
for  taking  up  part  of  the  work  at  alack  limes,  and  also 
for  taking  up  part  of  the  work  during  the  maximum 
output.  At  present,  I  cannot  see  that  there  is  any 
economy  in  tbeae  two  things.  Il  is  cheaper  to  generate 
your  current  direct,  by  mesiu  of  a  steam  engme  aud 
<lynamo«,  for  these  two  purposes.  But  the  value  of  uocu- 
mulutors  is  for  regulating  the  pressure  which  you  are  to 
supply  to  your  feedert ;  and  ao  enormously  important  is  il 
that  something  of  that  eon  must  always  be  used  in  central 
stations,  that  1  have  only  to  say  that,  in  the  operation, 
where  jou  do  not  want  to  have  a  very  Urge  discharge  of 
current  for  overcoming  a  breakdown  in  your  machinery, 
if  you  are  sufficiently  aatisfied  with  your  machinery  not  to 
expect  a  breakdown,  I  would  not  u>e  then  the  ex^Mntively 
made  up  accumulutorx.  I  would  use  nothing  but  simple 
plutea  of  lead  cut  into  a  delinito  abapo,  without  putting 
any  oxide  into  them,  or  without  any  previous  pre[uiration 
of  the  loud,  and  without  paying  royaltios  for  any  patent 
right*.  1  would  use  tbe  old  Wanl^  battery  pure 
simple,  in  the  cheapest  form  in  which  it  can  be  made. 


I 
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I  tbiok  thtM  tro  Ui«  only  poinU  which  I  iiAvc  mvnuoned 
in  my  Wbiras  to  which  I  wished  to  drtw  your  M:M<iiIjr 
Ktt«iitron,  and  I  hopo  I  miiy  not  find  that  I  buvc  n\-A>:  uiy 
mittalce  in  drawing  aUention  to  tlvose,  ma  points  which 
would  deserre  very  great  altention  at  the  present  moment. 


GEORGE    WESTINGHOUSE,    JUN..    ON 
MILES  AN  HOUR." 


NINETY 


lly  kttenticQ  has  recently  been  called  to  an  article 
ralalivo  to  brnkea  and  bi|tb-«peed  trains  in  which  I  was 
qaot«d  aa  the  authority.  Id  consequence  of  the  orroi-B  in 
the  article  referred  to,  and  the  importance  of  the  queBtions 
raiaed,  I  desire,  through  your  columns,  to  state  some 
im|icrt«nt  (acts  bearing  upon  the  luhjeet,  to  which  I  urn 
sure  railroad  officers  will  five  carcfnl  coniEdontJon. 

By  referring  to  the  celebrated  Douglaa  Gallon  brake 
cxpcrinionts  it  will  bo  seen  that,  with  the  brakes  in  the 
best  possible  order,  Bcting  upon  all  of  the  whcoln 
of  one  vehiele  and  up  to  tbeir  theoretical  efliciency,  it 
was  only  jMsaible  to  rodnee  the  speed  at  the  rite  at 
about  3)  miles  (ter  hour  for  each  second  the  brakes 
were  applied  unlit  tbe  rchicle  stopped  ;  and  it  was  further 
found,  during  these  oxperintunts,  tiiit  the  higher  the  speed 
the  less  the  Wiikorhoos  retAnled  the  wheels  witli  a  given 
force  applied  to  thiim  ;  and  that  at  fiO  miles  and  ujiwarrl 
tbo  brake  force  to  be  thoroughly  efficient  voiiM  have  to  he 
U  least  double  that  now  usually  em|>loyecl  in  daily  practice 
at  epeada  below  SO  miles.  With  trains  of  considerable 
length  it  was  shown  that  with  the  brakes  in  the  most 
perfect  order  ponitile.  trains  could  be  brought  to  stsiid 
troin  a  speed  of  60  miles  -in  hour  within  about  1,200ft.,  ihu 
brakes  in  these  caM»  acting  upon  about  99  per  oont,  of  the 
weight  borne  by  the  whucl*  of  the  train. 

With  tipf/ff^l  hmJit,  acting  upon  all  of  the  wheels  of  an 
express  Iruin  running  at  90  miles  an  hour,  it  will  be  soon 
from  Table  No.  I  that  at  Uie  ond  of  10  seconds  the  train 
wotild  still  bo  moving  at  a  little  over  GO  miles  an  hour,  and 
would  have  travelled  a  distance  of  about  l,130Et.  Aa  a 
matter  of  fact,  with  the  brake  force  now  fitted  to  Uains, 
tbe  reduction  of  the  sj>eed  of  trnlni  running  above  60  miles 
an  boar  would,  under  favourable  conditions,  not  exceed 
two  miles  for  eacb  second. 

Table  No,  3  will  show  the  distance  run  during  each 
•eeond  after  tbe  application  of  the  brake,  umlrr  the  btsi 
actual  amdilhtu,  and  at  the  end  of  16  seconds  ihe  train 
would  be  running  61  miles  an  hour,  and  would  have 
travelled  in  that  time  IJMfL 

II  rcqutree  no  more  than  to  call  attention  to  the  fact 
that  the  human  vision  ii  limited  to  show  the  increased  risk 
that  is  incurred  running  trains  at  90  miles  an  hour,  as  com- 
pared with  trains  running  at  60  miles  an  hour  and  under. 
A  system  of  signals  to  provide  for  these  high  speeds  would 
have  lo  be  absolutely  perfect,  and  arranged  at  such  dis- 
tances apart  tbal  ihey  would  necessarily  limit  the  cajiacity 
of  the  road  for  all  trains  ihat  are  run  at  a  much  lower 
spaed,  unless  a  double  set  of  signals  were  ]>rovided,  one  for 
nii^  speed  and  one  for  tow  speed. 

Tbe  danger  to  a  ]>erKon  crossing  the  tracks  at  a  Icvot 
with  trains  running  at  these  high  sioods  would  be  multi 
plied  many  limes,  unless  a  system  of  gates  were  provided, 
with  dinger  signals  at  nearly  a  mile  from  each  crossing, 
vbieb  ootud  only  be  lowered  when  the  gates  at  ihe  croaaing 
had  been  properly  closed  ;  in  fact,  everything  would  have 
lo  bo  amngM  so  that  nothing  would  be  left  entirely  to 
the  Judgment  of  man. 

It  was  the  czpUiutioii  of  these  points  in  a  converalion, 
concomiiig  tbe  running  of  running  of  trains  at  high  S|)eed 
by  electricity,  with  a  writer  of  a  daily  |Mper,  who  was 
intereateil  in  the  sobjact,  which  probably  formed  the  basis 
of  tbe  aniote  to  which  my  attention  baa  been  called.  It 
may,  therefore,  not  be  out  of  place  in  this  letter  to  state  a 
few  (acta  which  will  bear  with  force  ujion  the  question  of 
sabstituling  an  electric  locomotive  (or  the  (jreMBt  sUMs 
locomotive. 

XUctruily  ini  StaitdarJ  limlivaJ$. — Tbe  modani  pu- 
mgar  locomutiv«,  for  high  speed  tnins,  mtiM  b»  eapeUo 


of  <leveloptng  at  Icaat  1,S00  h-p^,  and  ft  eoaU  about 
lO.OOOdol. ;  that  is,  the  engine,  boiler,  feed  pumpe,  staan- 
piping,  and  everything  necessary  to  produce  nwtion  eoA 
akiut  Sdol.  per  hone-power.  For  the  o)>er«tion  nf  s 
train  by  electricity,  in  place  of  one  steam  locomotive,  then 
wouUl  1)0  rei]uired  the  following  principal  items,  costing 
acconling  to  |>resonl  prices  of  electricel  apparatus,  appron- 
matoly  the  figtrrcs  set  opjioslte; 

A«tatliiiisrystMm  boilsr,  l.OOOb.11, 916,000 

A  itstioniry  anp;iDc,  1,600  )i.p> • tSiOOO 

An  sUctricgiiiieFStar,  1.600h.fk ift.OH 

Motor  for  locomolW*.  1.000  b.|i.  Sa^OOO 

m,coo 

In  addition  to  th«  above  there  wwtld  have  to  be 
tbe  proportionate  cost  of  the  buildings  an^l  otiteide  ela» 
trical  cousuuctjon  for  tbe  transmission  of  tbe  nleetriiilf 
from  the  generator  to  tbe  locomotive. 

There  are  innumerable  places  wivere  electrical  power  afl 
profitably  su|i(ilunt  the  steam  engine,  but  I  fee)  coaBdMt 
that  the  above  figures,  or  any  mollification  tbjit  msj 
reasonably  bo  expected,  will  bo  a  most  serious  obstacle  la 
the  utilisation  of  eloctrictty  lor  moving  standard  tsilread 
trains,  oven  provided  at)  of  tba  mechanical  details  naoes 
sary  for  the  transfer  of  electrical  energy  o(  1,200  b.\x.  Inm 
a  stationary  toe  moving  object  shall  be  aatiafactorily  worW 
out. 

Tablb  Ha.  1. 


Spteil    „ „.'„ 80   niks  p«r  boor. 

Kcetpor  iMionil  132 

Time  liwt  spplylng  WsIim ,...       1    KraM].  wilb  All)  sMUoidia 

Bl  end  of  sMOBil  mM»1. 
RodaotioD  flnrt  MMDd  0   mile*. 

,,        iseond  Koond  1)  inilea. 

„         taob  scoond  ifttt Sj  Miln. 

With   the  above  condition,  the  following    fignrae  art 
alwoKt  accurate  {fractions  omitted) : 

t^ouidi.  pMt  ttavtUal.  ftisad  si  sad  W 

l>t  .«    lU       » ;._    «» 

and ,-..■  la- 

3rd » „....    1»- 

4ih „ in-t- 

Stli lU-f 

6(li UI+      7*j 

7ih U6-I- 

Blh 101  + 

Wh „.  M-i- 

lOih ,  „„,.      90+ _ V^ 

TduI  ran  ...  l,UOtt.  Id  10  scMnil*. 
To  obtain  the  above  results  npoii  dry  rails  and  upon  lis 
level  would  rcuuire  a  lirake  force  of  at  least  three  twines tha 
total  weight  of  tbe  train,  and  this  aboiikl  1>«  [irxiperly  dts 
Iributcd  upon  every  wheel  in  the  train,  and  there  woald  bi 
needed  a  device  on  each  car  to  automatically  reduce 
brakeshoe  preasure  as  tbe  speed  decreased. 
Taaut  Ni>.  8. 

Soeti ......n 93   lilt )«■  p>r  boor. 

fnl  perstconil  132 

Tinia  lott  spj'lyiiis  bnksa. 1 
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Rnlui-tloo  hrit  wcond    _....      0 

„         McoDtl  •ceaiid   ,.  ,. 1 

„         riMli  •Bcood  aXIsr  i 


uoond.  wiiL  Tull  siiiitlasilei 
«t  Mxl  at  wcsoJ  sMsel 
milM. 
■ullw. 
milM. 


Tbe  best  to  bo  ex|tected  from  preeent  well-Rti«d 
with  brakes  in  perfect  order,  in  speeds  above  60  miles 
hour. 
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POBTSMODTH. 


THE  NEW  ELECTRIC  LIGHT  STATION. 

On  Thursday  last  week  the  Mayor  (Alderman  T.  Scott- 
Foster,  J.P.)  laid  the  found  ati  on -atone  of  the  new  central 
lighting  station,  for  the  building  of  which  Mr.  T.  W.  Quick 
has  the  contract  for  £8,400.  The  contract  was  accepted 
on  October  i,  and  the  following  day  Mr.  Quick  commenced 
work  on  the  foundatiouB.  The  first  thing  to  be  done  was 
to  clear  the  site  of  the  burnt  debris  which  bad  laid  there 
since  the  destTDction  of  the  music  hall  on  Christmas  Day, 
1890.  Id  getting  out  the  foundations  some  difficulty  was 
experienced,  as  the  ground  was  honeycombed  with  cellars 
and  excavations,  but  these  were  partly  filled  in,  and 
eventually  a  level  trench  10ft.  deep  wai>  constructed.  This 
to  a  depth  of  7ft.  was  filled  with  a  solid  mass  of  Portland 
cement  concrete,  4ft.  wide,  and  then  3ft.  of  brickwork 
brought  the  foundations  level  with  the  surface  of  the 
ground.  Upon  this  solid  base  the  walls  of  the  buildings 
wilt  be  raised,  these  extending  from  Gunwharf-road  to  St 
Mary-street. 

The  station  is  iu  three  sections.  Adjoining  the  Board 
ichool  in  Qunwharf-road  is  the  boiler-  house,  intended  to 
receive  five  Lancashire  boilers,  the  room  measuring  66ft.  by 
fiOft  The  remainder  of  the  frontage  on  this  side  is  devoted 
to  the  coal-store,  31ft  by  56ft.,  above  which  rise  the 
offices.  A  passage  across  the  centra  of  the  site  is  to  be 
utilised  for  economisera  in  connection  with  the  boilers,  and 
behind  them  the  engine-room  will  be  constructed,  a  large 
apartment  100ft.  long  by  60ft.  wide,  with  frontage  into  St 
Mary -street  Between  this  and  the  engine-he  use  the 
chimney  shaft  will  rise  to  a  height  of  130ft.,  being  of 
octagonal  taparing  form,  with  brickwork  varying  from  3ft 
to  9in.  in  thickness,  It  is  proposed  to  have  a  great  con- 
crete cube,  measuring  20ft  each  way,  as  a  foundation,  but 
it  may  possibly  be  found  necessary  to  make  the  block 
deeper  and  even  to  adopt  other  methods  to  obtain  perfect 
security  should  the  excavations  reach  the  bed  of  shifting 
■and  forming  the  subsoil.  The  whole  of  the  buildings  will 
be  of  red  brick,  plain  but  not  unhandsome,  the  plainness  of 
the  material  being  relieved  by  terra-cotta  panels  and 
mouldings.  The  offices,  forming  a  storey  over  the  coal- 
store,  will  cause  that  building  to  rise  to  a  height  of  60ft, 
the  engine-house  will  measure  but  2ft.  less  from  the 
ground  une  to  the  apex  of  the  roof,  and  the  highest  point 
of  the  engine-house  will  be  30ft.  As  an  instance  of  the 
solidity  of  the  building,  it  may  be  stated  that  the  steps 
and  staircases  throughout  will  be  of  granite.  The  Cor- 
poration, we  may  add,  have  secured  sufficient  ground  in 
Gunwhiui-road  to  double  the  boiler  accommodation,  and 
the  engine  house  is  to  be  of  such  dimensions  that  the 
machinery  can  be  duplicated  without  extending  the  build- 
ing. Mr.  Quick's  contract  is  to  be  completed  in  six  months, 
aud  it  is  being  carried  out  with  Mr.  E.  Price  as  clerk  of 
works.  The  engineers  associated  with  Prof.  Garnett  are 
Messrs.  Waller  and  Manville,  from  whose  plans  the  build- 
ings are  being  erected, 

The  foundation-stone,  which  occupies  a  place  in  the  wall 
facing  Gunwharf-road,  is  a  block  of  red  granite,  bearing  the 
inscription :  "  This  stone  was  laid  by  his  Worship  the  Mayor 
of  Forismouth,  Alderman  T.  Scott-Foster,  j!p.,  October 
27th,  1892."  In  a  cavity  below  the  stone  were  placed 
current  coins  of  the  realm,  copies  of  local  newspapers,  and 
an  illuminated  document  containing  the  following  record  ; 
"  This  stone  was  laid  by  the  Mayor  of  Portsmouth,  Alder- 
man T.  Scott-Foster,  J.P.,  in  the  presence  of  the  following 
members  of  the  Electric  Lighting  Committee :  Alderman  G. 
Ellis,  chairman ;  Councillor  R.  W.  Beale,  vice-chairman ; 
Aldermen  J.  Moody  and  A.  Cudlijn),  and  Councillors  G. 
Aahdowne,  W.  Avens,  G,  H.  Dean,  H.  Kimber,  H.  Fuller, 
H.  Croucher,  R.  Barnes,  J.  MoAskie,  W.  T.  Dittman,  A.  L. 
Emanuel,  J.  H.  Corke,  A.  Koss,  and  W.  L.  Bamber; 
engiQeers,  W.  Garnett,  J.  K  WsJler,  and  E,  Manville; 
T.  W.  Quick,  contractor  ;  Alexander  Hellard,  town  clerk  ; 
Philip  Murch,  borough  engineer.     October  27th,  1892." 

AuiERUAN  Ellis  said  it  was  bis  privilege  as  chairman 
of  the  committee  to  aek  the  Mayor  to  lay  the  memorial- 
atone  of  the  first  electric  lighting  station  built  in  the 
borough.     Hia  Wwihip,  in  his  inaugural  address  at  hie 


election  on  the  9th  of  November  last,  expressed  the  belief 
that  the  electric  light  in  the  borough  would  become  an 
accomplished  fact  during  his  term  of  office.  Many  delays 
had  occurred,  but  they  were  not  caused  by  the  committee  or 
by  the  engineers,  but  were  entirely  due  to  the  inertia  of  the 
Local  Government  Board,  and  had  it  not  been  for  the  per- 
suasive powers  of  Mr.  Beale,  their  vice-chairman,  probably 
the  present  Mayor  would  not  have  been  able  to  perform  that 
ceremony.  The  portion  of  land  on  which  the  buildings 
were  to  be  erected  comprised  1,850  superficial  yards,  and 
was  quite  adequate  for  all  present  purposes,  but  as  electric 
lighting  had  spread  most  rapidly  in  other  towns  they  hoped 
it  would  do  so  in  Pjrtsmouth,  and  they  had  obtained  land 
on  the  other  side  should  it  be  necessary  to  extend  the  build- 
ings. He  then  proceeded  to  describe  the  building,  remark- 
ing that  the  chimney-shaft  would  be  a  great  feature  in  the 
work.  It  would  be  120ft.  high,  panelled,  and  with  caat-irou 
ornamental  capping  at  the  top.  A  second  shaft  of  similar 
character  would  probably  be  built  at  some  future  time. 
Each  of  the  five  boilers  would  be  30ft  long  and  7ft  6iu. 
in  diameter,  and  to  reduce  the  cost  of  labour — always  an 
important  item  in  electric  lighting  works — they  proposed  to 
have  mechanical  stokers  and  lifters,  so  that  one  man  would 
have  full  command,  and  could  coal  all  five  boilers,  which 
would  give  an  indicated  horse-power  of  1,400.  There 
would  be  two  separate  pipes  from  the  boiler-house  to  the 
engine-room,  so  that  in  case  of  accident  to  either  boiler 
there  would  be  no  possibility  of  a  breakdown.  In  the 
engine-room  two  distinct  types  of  engines  would  be  pro> 
vided,  the  object  being  to  see  what  kind  was  beat  fitted  to 
do  the  work,  for  they  had  to  ecoaomtae,  aa  coal  was  ex- 
ceedingly dear  in  this  part  of  England.  The  first  two 
engines  would  be  a  horizontal  compound-condensing  engine, 
with  slow-speed  alternators  with  rope  driving  gear;  and 
Parsons  turbo-generator,  which  made  5,000  revolutions  per 
minute.  The  indicated  horse-power  was  something  over 
1,000.  The  reason  that  that  site  was  chosen  was  that  they 
would  require  a  large  amount  of  water  for  condensing  in 
these  engines,  and  a  salt-water  pipe  1,000ft  in  length  and 
14in.  in  diameter  would  be  laid,  the  waste  water  being 
discharged  into  the  Camber.  Special  core  would  be  taken 
in  fitting  the  switch-room,  and  in  the  teat-room  would  be 
instruments  of  the  best  description,  not  only  for  testing  the 
meters,  but  for  seeing  that  every  main  in  each  street  was  in 
safe  and  proper  condition  every  day.  He  believed  that 
when  the  scheme  was  carried  out  Portsmouth  woulii  be  the 
best  lighted  town  in  the  kingdom,  barring  London.  The 
street  lamp-poste  would  carry  124  arc  lights,  each  giving 
2,000  c.p.,  and  on  each  column  thero  would  be  two 
brackets,  each  bearing  an  incandescent  lamp,  which  would 
be  lighted  when  the  large  lamps  were  extinguished  at  12 
o'clock.  In  asking  the  Mayor  to  lay  the  stone,  he  remarked 
that  no  man  in  Portsmouth  could  have  done  more  than  he 
had  to  bring  thi?  scheme  to  a  successful  issue. 

A  silver  trowel,  suitably  inscribed,  having  been  pre- 
sented to  his  Worship  by  the  contractor,  the  Mayor  laid 
the  stone,  and  after  declaring  it  to  be  well  and  truly  laid, 
said  that  in  erecting  that  building  they  were  rearing 
another  monument  of  the  progressive  policy  which  the 
Portsmouth  Corporation  had  been  carrying  on  for  the  last 
25  years.    They  had  done  what  but  few  corporations  had 

f'et  done — taken  the  initiative  in  the  matter  of  electric 
igfating — and  he  saw  no  reason  why  they  should  not  make 
it  a  success.  He  further  ventured  to  prophesy  that  when 
the  inhabitants  saw  the  light  the  demand  fur  it  would  be 
such  that  they  would  have  to  increase  the  supply.  A 
dinner  in  commemoration  of  the  ceremony  was  afterwards 
held  in  the  Town  Hall. 


Dfsrd.— At  the  meeting  of  the  Dtord  Local  Board,  Ur.  Jams- 
■OD,  preBident  of  tbe  Itford  Ratepajere'  AsaocUtion,  forwarded  a 
rcBolution  passed  b^  that  body  inviting  the  Board  to  take  steps  to 
introduce  the  electric  lieht  into  Ilford.  and  asking  that  the  Board 
woald  receive  a  deputatioa  upon  the  subject.  The  Chairman  Bald 
fae  did  Dot  think  they  could  very  well  retuee  to  receive  a  deputa- 
tion, but  what  might  come  of  it  was  ■  different  matter.  The 
Board  would  not  take  upon  thsnuelveB  to  make  private 
individuatB  a  baodsome  present  out  of  the  ratepayers'  money,  and 
be  believed  the  idea  emani^ed  from  a  servant  of  the  oompany 
which  Bupplied  Chelmsford.  It  was  agreed  that  the  deputation 
be  received  at  tbe  next  meeting  of  the  Board. 
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THE  STUFFY  UNDERGBOUND. 

Unless  the  present  writer  is  greatly  iiiiKtakeo, 
there  is  a  hackneyed  quotation  imm  the  cUsaica  to 
the  effect,  wbeu  translated,  that  "  man  is  »t  ODct 
the  cleverest  and  most  stupid  of  animals."  If  oUssk 
authors  never  originated  such  a  thought,  they  baf* 
heen  greatly  ovcr-ratod  ;  for  most  follui  discovflr  lbs 
truth  of  the  assertion  as  soon  as  they  cut  tbeii  eye- 
teeth.  Those  who  had  money  subscribed  it  of  yon 
for  the  purpose  of  making  largo  holes  through  the 
ground,  so  that  quick  transit  might  be  obtain«d  from 
one  part  to  another  without  impeding  surface  life. 
Bo  far,  so  good :  these  men  were  clover,  but  ibcy 
proved  very  stupid,  aud  as  dense  as  th«  smolw 
and  fnmes  in  the  aforesaid  holes,  when  Um; 
did  not  —  and  their  descendants  do  not  —  ioiOA 
upon  keeping  the  air  within  these  holes,  »l  any 
rate,  as  fresh  as  the  air  outside  in  tlie  wocU 
above.  Possibly  the  reason  why  greater  care,  fbc 
iUBtancv,  has  not  been  taken  to  ensure  good  vontils- 
lion  upon  the  Metropolitan  and  District  Railways 
may  be  that  the  directors  of  these  lines  consider  th« 
air  so  indifferent  (and  in  November  so  thick)  that 
the  passengers  down  below  are  just  as  well  without 
it.  Those  who  prefer  sulphur  and  slenm  to  salphar 
and  air  will  not  appreciate  this  joke  ;  ihoy  will  coo- 
aider  each  a  reason  to  be  eminently  practical,  and 
will  continue  to  enjoy  the  ploMores  of  the  "  iitmei 
sewer  "  as  they  now  exist.  But,  fortimately.  tbaa 
good  folks  are  in  a  big  minority ;  most  passeoffsis 
are  only  too  anxiotis  to  see  improved  metbodi 
brought  into  u>ie,  and  it  is  for  their  l>ctiefit  thst 
the  following  details  are  given,  in  order  to  Bho* 
what  has  been  done  elsewhere  to  remedy  W 
ventilation. 

Taking  np,  therefore,  the  question  of  undergrool 
steam  railways,  the  subject  of  perfectly  veotdatia( 
these  bccouicH  une  of  cost  entirety.  The  enginearini 
dif)iciiltie6 — in  apite  of  such  formidable  pbrsBW  ■ 
"  churning  the  air,"  "  increased  tractive  enargr 
required."  etc. — are  not  more  than  any  well-Limmsd 
expert  would  overcome  at  once.  The  qnestion  tans 
solely  upon  the  willingness  of  directors — that  in. 
the  shareholders — to  make  a  certain  oxpenditon 
in  order  to  improve  the  line,  and  tboelan 
inBuence  the  trafiic.  On  the  Loudon  luidtfrgrouiid 
lines  there  seems  a  complete  unwillingness  to  ioonr 
any  amount  whatever  of  expenditure  in  order  la 
better  ventilate  the  tunnels  and  so  render  transit 
more  endurable  to  passengers.  Baltimore  —  oc 
rather  the  Pennsylvania  railroad — has  other  tibwi, 
and  it  is  just  now  engaged  tn  erecting  a  reiy 
complete  installation  for  ventilatmg  by  moans  of 
electric  energy  the  Baltimore  and  Potomac  tooaeL 
Th«  conditions  existing  upon  this  length  of  line  BCi 
apparently  just  sncb  as  obtain,  say,  betwMD 
Oower-street  and  Portland-road  in  tbe  Metnv 
poUs,  but  tbe  results  in  the  two  caaoi  will 
be  found  to  diverge  somewhat  widely.  Tbe 
Baltimore  tunnel  is  built  for  two  Iraelts,  is  Man* 
circular  in  shape,  of  a  radios  equal  to  13ft.  Sin.,  and 
giving  a  space  of  22ft.  from  rail  lurel  to  top  of  arcb- 
Its  length  is  3,600ft.  between  portals,  or  joBt  over 
two-thirda  of  a  mile.  About  half-way  a  largt  Mid 
oruauicutal  square  ventilating  stack  ba«  baao  boflt 


I 
I 


I 
I 


< 


tHK  ELECTHlCAl  fiNGlNfiSR,  NOVEMBER  4,  1892.        4fS 


to  a  height  of  lOOfl.  from  the  ground  leve\,  re- 
sembling in  style  and  formation  a  Venetian  campa- 
nile. From  the  base  of  thie  shaft  is  driven  a  short 
connecting  tunnel  about  20ft.  long,  in  order  to  draw 
out  the  foul  gases  from  the  railway  tunnel.  At  the 
base  of  the  stack  is  fitted  a  circular  horizontal  fan, 
ISft.  Sin.  diameter,  which  is  driven  by  a  half-twist 
belt  from  a  conntershaft.,  A  45-h.p.  Thomson- 
Houston  electric  motor  actuates  the  countershaft  by 
means  of  belting,  and  the  power  to  drive  the  motor 
is  obtained  from  plant  near  the  mouth  of  the  tunnel, 
specially  put  down  for  the  purpose.  From  the 
details  given  more  or  lees  officially  with  respect  to 
this  installation,  it  appears  that  the  capacity  of  the 
fan — at  a  peripheral  speed  of  658ft.  per  minute— is 
sufficient  to  change  the  air  of  the  whole  tunnel  in 
five  minutes,  supposing  the  velocity  of  the  air  to  be 
about  42ft.  per  second,  a  quite  reasonable  amount. 
The  energy  required  to  actuate  the  fan  may  be 
calculated  out  from  this  as  equivalent  to  some 
20  h.p.  There  is  apparently,  therefore,  a  good 
margin  for  losses  by  friction,  train  resistance,  etc. 

Now  here  is  the  case  of  a  steam  railway  tunnel  of 
considerable  length  running  under  city  streets,  and 
accordingly  well  patronised  by  passengers.  The 
directors  of  the  line  evidently  think  well  enough 
of  this  traffic  to  consider  its  wishes,  and,  if  possible, 
carry  them  oat.  Not  only  do  they  instal  special  plant 
for  ventilating  the  tunnel  in  perhaps  the  best  way 
possible,  but  in  order  to  avoid  the  nuisance  of  having 
a  steam  engine  and  boiler  in  the  centre  of  the  city 
for  the  purpose  of  actuating  the  ventilation  apparatus, 
they  go  so  far  as  to  erect  the  prime  motor  outside 
the  more  populous  districts,  and  make  use  of  the 
most  flexible  and  economical  power  conveyor  that 
they  can  find  in  the  shape  of  electric  energy  for 
working  the  fim.  The  London  steam  undergrounds 
do  not  need  altogether  to  go  quite  so  far  as  this. 
The  electric  current  is  at  their  door — right  along 
the  line,  and  nothing  would  be  easier  than  to  build 
an  underground  chamber,  with  connection  to  the 
railway  tunnel,  for  each  of  the  worst  lengths  of  these 
lines.  An  ornamental  chimney  shaft  and  a  ven- 
tilating fan,  worked  by  an  electric  motor  sup- 
phed  with  current  from  the  street  mains,  repre- 
sent the  sum  total  of  what  else  is  required.  Most 
people  possessed  of  common  sense  to  a  reasonable 
degree  will  say  that,  if  these  means  were  adopted  to 
secure  better  ventilation  upon  the  underground  rail- 
ways, they  would  feel  inclined  to  sell  their  omnibus 
shares.    Meanwhile  they  don't. 

There  seems  no  immediate  prospect,  unforttmately, 
of  electric  traction  being  employed  upon  these  lines 
to  replace  the  use  of  steam  locomotives,  otherwise 
the  bottom  would  be  knocked  out  of  the  arguments 
iu  this  article,  and  its  destination  the  waste-paper 
basket.  Assuming  it,  however,  to  be  saved  from 
Bncb  a  fate,  and  rewritten  only,  then  it  might  be 
proved  that  even  on  electric  undergrounds  the  need 
for  efficient  ventilation  still  exists.  The  great  advan- 
tage would  be  that  energy  for  working  the  fans  could 
be  obtained  from  the  electric  mains  by  which  the 
traffic  is  operated.  This  is  not  (but  ought  to  be) 
done  on  the  City  and  South  London  Electric 
Bailwa; ;  bat  that's  another  story. 


PHYSICAL  SOCIETY,  GLASGOW. 

The  tendency  of  the  times  is  seen  by  examining 
the  programmes  of  the  various  societies  and  institu- 
tions connected  with  physical  science.  Of  late  years 
the  old  and  present  students  in  the  physical  depart- 
ment at  G-lasgow  have  formed  themselves  into  a 
society, 'which  keeps  them  in  touch  with  one  another 
and  with  the  various  developments  that  progression 
in  matters  scientific  causes  in  the  scientific  world. 
We  have  from  time  to  time  given  papers  read 
and  discussed  before  this  society,  and  this  year 
purpose  to  do  so  more  systematically.  Indeed, 
as  all  the  members  of  the  society  know,  an 
arrangement  was  long  since  come  to  by  which 
this  paper  becomes  the  recognised  organ  of  the 
society.  Hence,  there  is  no  breach  of  confidence  in 
giving  some  idea  of  the  work  of  the  forthcoming 
session.  The  presidential  address  will  be  delivered 
this  evening  by  the  president,  Mr.  James  H.  Gray, 
M.A.,B.Sc.,  the  subject  being  the  "Electromagnetic 
Theory  of  Light."  The  author  has  performed  a 
much-needed  service  in  putting  briefly  and  lucidly 
in  this  address  the  theory  of  Maxwell,  and  the  various 
investigations  that  have  since  Maxwell's  time  been 
carried  out,  and  are  corroborative  of  that  great  man's 
views.  Keference  is  made  to  the  work  of  Poynting,  in 
his  now  famous  papers  on  "  The  Transfer  of  Energy 
in  the  Magnetic  Field,"  and  "  The  Connection 
between  Current  and  Electric  and  Magnetic  Induc- 
tions in  the  Surrounding  Field  "  ;  also  to  the  inves- 
tigations of  Lord  Kelvin,  Helmboltz,  Hertz,  Lodge, 
Prof.  J.  J.  Thomson,  Profs.  Ayrton  and  Perry,  and 
others,  all  of  which  tend  to  show  the  close  connec- 
tion between  the  propagation  of  tight  and  of  elec- 
tricity. But  the  full  text  of  the  address  will  appear 
in  our  next  issue.  Meanwhile,  of  the  other  ten 
papers  to  be  discussed  during  the  session  six  of 
them  are  electrical,  as  will  be  seen  from  the  pro- 
gramme given  elsewhere. 


OORRESPONDENOE. 

"  Onfl  nun'i  word  li  na  rau'i  word, 
Juitloa  nsfldi  Uiit  both  bs  baard." 


BARE  COPPEK  MAINS. 

Sib, — A  good  deal  has  recontly  been  written  on  the 
heavy  leakages  and  other  troubles  due  to  electrolysis  which 
have  taken  place  in  the  uoderground  mains  system  em- 
ployed by  several  of  the  Paris  companies.  This  has  been 
attributed  to  the  extensive  use  of  bare  copper  conductors 
supported  on  insulators.  We  take  this  opportunity  of 
pointing  out  that  aocb  troubles  have  not  occurred  in 
England,  although  the  use  of  bare  copper  conductors  has 
been  very  extensively  adopted  in  London  and  in  other 
towns.  As  we  were  the  pioneers  in  the  matter,  we  wish  to 
explain  the  points  wherein  our  successful  English  practice 
differs  so  very  completely  from  the  unsatisfactory  practice 
that  has  been  adopted  in  Fans. 

Seven  years  ago,  when  we  were  responsible  for  the  design 
as  well  as  for  the  contract  for  the  works  of  the  Kensington 
and  Knighisbridge  Company,  we  proposed  to  the  directors 
the  use  of  bare  copper  conductors,  aud  accepted  all  the 
heavy  risk  and  money  responsibilities  which  such  a  novel 
system  of  undei^round  conductors  would  have  entailed  if 
it  had  turned  out  to  be  a  failure.  Now  that  its  success  hoa 
been  proved,  we  consider  we  ore  entitled  to  whatever 
credit  and  saving  has  attended  the  system. 

In  working  out  our  system  of  bare  copper  underground 
mains,  we  at  an  early  date  saw  the  absolute  necessity  of  to 


454 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  4,  1892 


amnging  Ui«  inauUUag  aiiMXrrta  tlut  everyoDS  of  thain 
coald  Im  i&ttantif  BccessiblG  for  the  purjiMV  o(  being 
cleaiMd  or  repUced.  \fii  thorufoio  doviMxl  rooana  o( 
puttiflf;  our  condiieUin  tinder  conaidcr«blo  strain  to  that 
th«  number  of  iiuiilating  timport*  could  bo  reduced  to 
ftbout  120  [i6r  mil«— tbat  i«,  abnul  14  yards  apart,  instead 
of  being  spaced  about  two  yards  apart,  aa  U  oflcossiry  if  the 
faftn  ecMiductora  ore  supported  on  mere  not^bei  in  earthen 
wiro  or  other  inanlating  brid(;et.  Those  who  huve  eic- 
ftmi[i«()  our  cystem  in  the  Westend  ot  I^ndoti,  aitd 
oUewhere,  will  have  iioLiced  at  intcrvaU  o(  about  14  yard* 
the  covers  of  lie  openiiifpi  it  which  acooM  con  bo  given  to 
every  intnlUor.  \Vu  use  tepanite  cylindric*!  insuUitors  of 
the  lipped  or  tolograph  form,  one  for  each  conductor,  which 
f{ivo5  RTtxi  iniiulating  eurfue,  and  ]>reveiil8  the  accumula- 
tion of  moi»luto,  and  as  a  result  we  caii  guarantee  u  dogree 
of  JniuUtion  that  is  quite  impoasibie  when  u  lurge  number 
of  mere  notched  iniuUtors  are  uted,  even  when  the  latter 
arc  quite  new.  Our  system,  commenced  seven  years  ago, 
has  yielded  unexfiectedly  satisfactory  results.  The  means 
tbat  we  h»ve  adopted  to  prevent  the  access  of  water  and  gas 
have  been  i»erfectly  successful,  the  insulation  resistance 
of  the  whole  system  has  been  far  higher  than  has 
over  been  tbe  cose  where  centinuouaty-insulaled  cables 
wore  used,  for  reasons  vrhiah  will  bo  readily  uiKlor 
stood  by  those  practically  luqiiAinted  with  the  raaiii' 
tenance  of  an  underground  network  connected  direct  to 
the  homes.  All  practical  engineers  in  charge  of  sucb 
■ystem*  know  that  90  per  cent,  of  such  leakageu  existe  on 
»  supply  company's  system  occurs  either  at  tile  junetJen  of 
the  Donse  service  linee  to  the  commny's  mains,  or  on  tie 
service  lines  themselves,  just  within  the  consumer's  premises. 
Aa  in  our  bare  co|>per  system,  theie  junctions  are  made  tii 
the  street  boxes,  and  can  be  instantly  examined  or  detached 
lor  (Mtiiig  jMirposes.  It  is  found  in  practice  that  the 
localisation  of  leakages  is  greatly  simpliltcd,  and  hence  tbe 
leakage  itwif  greatly  reduced. 

If  we  are  rii;bt  in  insistiuf;  tbat  the  culverts  should  be 

made  impermeable  to  water  ami  gas,  and  tbat  tbe  iiisu- 

latora  shouhl  be  arranged  ao  as  to  give  great  insulating 

•orface,  aad  be  com{»let«ly  accessible  (orcTeaniing  and  t»- 

pairiog  purposes,  it  will  bo  seen  tbat  the  troubles  in  Paris 

can  be  readily  accounted  for.     Tbe  Paris  enginoers  cane 

over  to  SM  oar  system  during  iu  early  stages  and  copied 

[it  in  iome  rejects,   bol    in   others   fell   into  the  very 

'  acron  tbat  «e  nad  already  avoided.    They  still  continue 

to  use  a  great  number  of  inaulators  placed  close  together, 

these  insulators  being  o(  a  poor  insulating  quality,  and  the 

I  great  majority  of  tbem  being  completely  inaceeesible.  They 

take  no  pains  to  make  tbeir  culverts  impermeable  Lo  water 

\unA  gas,  and  no  arrangements  have  been  made  to  enable 

them  to  inspect  or  elean  their  system.     We  think  thai  the 

ansatit factory  results  in  I'arii  should  be  a  wanting  to  some 

.English  engineers  who  appear  to  think  that  the  j^od  re- 

rBolU  we  have  obtained  can  be  oiiually  veil  obtained  by  the 

us  of  mere  notched  insulaton  placed  close  together,  but 

wt  very  much  fear  tbat  tbo  great  rediictian  of  surface  and 

[diBealiy  >n  keei>inf[  these  surfaces  clean  will  cause  a  ropeti- 

m  ol  tbe  Paris  trouble*.     Tbe  (act,  however,  baa  now 

_  jan  porad  beyotxt  doubt  tbat  a  wel)-dosi);ned  bare  c«pj>er 

'  UDdergnKtMl  system  i»  *u|>erio(-  to  any  existing  system  yet 

tried   f'lr  a  low-pressure  dtttribution    network.    Such'  it 

system  coats  less  for  maintenance,  testing,  cleaning,  sihI 

^  costpltng  up  to  than  any  other  system  with  which  we  are 

'  Mqualuted. — Vwtrs,  etc,  Crompton  and  Co.,  Limited, 

li  E.  CRouinxtN,  Managing  Director. 
Uanshn  Ilous»  buildings,  London,  E.C., 
NoTMnber  Ut,  1^9% 


OA&-KNUINR  BOONOMY. 

Silt,— Doabtlnss,  many  on  reading  Mr.  Ouy's  «zc«Uetit 
I  ■rtiole  <n  na  UKims  must  have  Iwea  struck  wuh  tbe  ireat 
t  variatfon  «  ettdeocr  between  engines  of  lar^o  and  small 
Ipamr.  (X  Doune.  nad  it  been  a  case  oi  wurktng  a  targe 
tiBftaa  at  a  small  (Mwar,  oite  oould  fully  undarsUod  tbe 
I  lose  df  eAeJency  eiemplifted  by  tbe  oxUwna  flgtves  given 
['Bodar  Tkbolatioii  10 ;  but  I  fear  Mr.  Ouy  must  have 
|:«)tperiiBMt«]  oa  aosaa  rery  ancient  lum  U  3  h.p.  engine, 
Hw  -"•!  torn*  nry  poor  gas   to  require  37  cubtc  feet  per 


brake  horsepower.     A  reference  to  the  saa-eii^o  irisls 
made  by  Prof,  Kennedy,  at  the  instance  of  the  Sodstj  id 
Aria,  show  tbat  in  a  6'h.p.  (nominal)  Atkinson  engine  lbs 
consumption  ]>er  brake  horae- power  at  full  load  wonwljial 
33'SO  feet,  including  gas  for  ignition  jet;  and   va 
a  Crossley  9b.p.  (nominal)  working  at  21  1  cubic 
brako  horse-power.     Any  of  your  rcvlen  will,  on  a; 
tion  to  the  host  of  gas-engine  manufacturers,  be  fui 
with  tests  of  their  various  machines,  showing  iii  all  casM  i" 
much  more  limited  and  more  economical  range  of  ooeamf- 
tion  than  that  laid  down  by  Mr.  Gay. 

1  would  also  find  fault  with   the  amount  pot  down  fa 
"  depreciation,"  considering  the  allowance  tor  repain  (3  ^ 
cent,).    1  do  not  tbink  any  user  of  a  decent   raa  r 
would  tind  a  necessity  for  providing  7}  per  cent.Toc  i 
ciation  ;  in  modern  engines  a  new  cylinder  lining 
occanional  setting  up  of  the  piston  will  keep   your 
in  Grst  olaas  condition  for,  in  one  case  to  ttiy  kitowti 
20  years  (fr,,  10  yeara  working  nigbt  and  day>.     Newl 
us  see  what  we  get  with  ray  figiuvs. 

Small  Gas  Ekgink. 
A.~~fKi!an^h  roet.  Per  B.E1 

Interett  on  outlay  at  1  por  ^cnl £0  M     3  « 

Depreciation  on  outlay  at  b  por  cenU  ...     0  17   10  *  vi| 

Uepair?  on  outlay  at  3  per  cent.  ».     0  10     8  > 

Attendance 1  13     4  -  -U 

3  16     1        JOlj 
B.— rariaUc  cwf.  M 

U  cubic  feel  (might  be  S3>  for  3,000  I 

hours,  gas  being  2s.  ftd 0   18     0  *  ■7<aB 

Oil,  waste,  and  sundries 1     &     0  •  *IOS^ 

Ti  ri)  -  «ii 

PerRU.P.    B.H.P.  mtI 
So  toul  annual  cost  =  .£14  19     I  -lltS 

Whilst  makinK  tbue  remarks  I  would  exprOM  my  tffpt- , 
ciation  of  the  clcarne'is  and  tboroughnesa  of  the  waWj 
the  articles,  which  are  highly  interesting. — Your%  t 

UlBKt 


REVIEWS. 


■laetnoltyi     Its    TbMty,    a«iii«M,   aad    AyplleaUM^    fc 

J.     T.     SriLiiirs.       Thkrd    Ollllloit,    ttottnishly     riitoal    m 

cxtciulcit.     K.  ami  V.  N.  H|>oa,  Loailoa. 

Wu  rom«mber  the  first  edition  of  this  book  eoning  iik 
our  bands  for  review — not  to  reriew  for  a  weekly  elsMtrW 
paper,  because  there  was  not  oue  in  existenee-  Tba  mM 
jogged  on  and  the  writer  became  connected  with  tbe  ii* 
of  ine  modern  electrical  papers,  and  tbe  second  edttioe  si 
Mr.  Sprague's  book  came  into  bis  hands  for  rwrtew.  TW 
tbird  edition  comes  whilst  connected  with  this  paper, 
our  o)Hnion  has  been  delivered  before  tsro  ec 
sikI  ivow  before  a  tbird.  It  is  well  within  oor 
wiibout  turning  to  the  review,  that  in  our  first  efftd 
were  almost  as  fully  in  aceord  withMr.  SpragueasBow. 
has  promasod  in  some  directions,  while  in  oUiotv  ha 
rcmainedmoreor  less  stationary.  1"  -~il'  V  urn  si  s— iij.lha  .' 
atanygreit  length  to  discuss  Mr.  Sprague's  viawi,bisbi^ 
having  been  for  many  years  before  the  iMibUc.  VThee  lot 
pablished  it  inaugurated  a  new  departure — it  smote  tas 
scholsatve  o|iiniotui  hip  and  tbigh ;  indeed.  aHboo^  ikl 
latter  have  gradually  sooeptcd  many  of  the  ^yfakrw  or^ 
■uOy  propounded  or  doTeloped  by  Mr.  Sfngtia,  tbey  kue 
not  accepted  all,  as  a  recent  controverajr  witb  Prat  & 
Thompson  will  prove.  In  this  controversv,  bawcvar,  ibsn 
was  a  lack  of  finality,  both  parties  holding  to  tbe  viae 
tbat  their  opponent  was  beaten  out  of  court.  Mr.  Sps^ss 
bas  alwayti  been  a  tbinker,  not  a  follower,  lie  <tiSsn  faim 
Bkodem  physicists  upon  a  fondamealal  poial,  a^  ibit 
Bteans  be  djffers  with  tbem  entirely.  Mndm 
ezpUin  all  pbonomana  oonnected  with  Iteht  and 
by  means  of  an  hypotketis  iurolving  the  *' 
Spr^ne  objects  to  tlua,  and  lefuses  to  bow  duwa  to  tbs 
Ehal  tbat  requires  an  adnisnon  of  all  and  soadijr  proper 
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ties  to  an  unknown  "ether"  in  order  to  explain  certain 
phenomena  by  its  aid. 

"  A  wise  humility,"  be  says, "  will  recogniae  its  ignorance 
and  a  wise  patience  await  fuller  knowledge,  rather  than 
invent  an  artificial  knowledge,  which  can  only  serve  to 
diflgiiiae  people's  real  ignorance  from  themselves,  and  to 
make  them  contented  with  it." 

There  ia  no  humility  among  modern  electricians  :  they 
formulate  laws  which  are  no  taws,  formulie  which  require 
constants,  and  altogether  a  knowledge  asserting,  without 
admitting  of  contradiction,  that  what  is  is  right — ^that  is,  so 
long  as  one  of  their  sacred  number  does  not  suggest  some- 
thing different,  when  all  follow  the  bell-wether.  We  fear 
that,  although  many  of  the  heresies  which  appeared  in  the 
first  edition  have  become  orthodox,  there  still  remain 
enough  to  keep  Mr.  Sprague  outside  the  sacred  circle  and 
among  the  heretics.  In  fact,  this  one  on  the  "  ether " 
is  enough,  or  we  might  refer  to  bis  preference  to  the  old 
chemical  notation  rather  than  the  new  as  a  point  of 
difference. 

One  or  two  more  general  references.  We  wonder  some- 
what that  Mr.  Sprague  spared  space  to  refer  to  the  one 
and  two  fluid  theories.  For  all  practical  purposes  they  are 
as  dead  as  the  proverbial  doornail.  Our  wonder  may  not  be 
BO  great  when  be  tilts  at  those  who,  like  ourselves,  see  more 
advantage  in  fostering  the  idea  of  the  magnetic  circuit  and 
its  phenomena  by  symbolism  similar  to  that  which  serves 
for  Ohm's  law  ;  yet  it  is  evident  that  he  does  not  here  feel 
quite  sure  of  his  position.  An  elaborate  pa))er,  recently  pub 
lished  in  America  by  C.  P.  Steinmetz,  is  claimed  to  have 
solved  any  and  every  difficulty  anyone  may  have  had  in 
accepting  the  law  of  the  magnetic  circuit.  Perhaps  Mr. 
Sprague  will  become  more  wholly  converted  to  our  views 
as  time  goes  oo.  He  knows  that  long  before  the  term 
"magnetic  circoit"  was  accepted  as  it  is  now,  we  strenu- 
ously upheld  its  reality.  Ohm  unmistakably  gave  us  his 
law,  and  as  unmistakably  must  the  credit  of  insisting  upon 
Ohm's  law  as  applicahle  to  the  inductive  circuit  be  given 
to  F.  C.  Webb.  Had  Webb's  book  a[.peared  10  or  15 
years  later  than  it  did,  it  would  have  been  universally 
applauded.  As  it  was,  it  served  for  waste  paper,  and  the 
man's  name  is  never  heard  except  when  some  of  his  old 
frieads  insist  upon  his  recognition.  If  proof  were  wanted 
as  to  the  utility  of  adapting  Ohm's  formula  to  the  mag- 
netic circuit,  it  ia  forthcoming  from  the  fact  that  every 
practical  man  connected  with  dynamo  design  uses  it. 

But  were  this  paper  as  bulky  as  a  quarterly  review,  it 
would  not  give  sufficient  room  to  touch  upon  all  the  con- 
troversial points  which  scintillate  through  these  pages.  It 
must  suffice  then  if  we  give — as  is  the  object  of  such  notices 
as  these — a  fair  idea  of  the  contents  of  the  book.  The 
contents  are  divided  into  15  chapters,  and  may  be 
said  to  be  in  two  divisions ;  the  first  eight  chapters 
dealing  more  especially  with  theory,  then  follow  six 
chapters  on  various  applications,  the  Sfteenth  being 
on  definitions  and  explanations  of  terms,  concluding 
with  a  good  index.  It  is  in  the  first  few  chapters  that 
Hr.  Sprague's  idiosyncrasies  crop  up  largely,  the  practical 
part,  however,  being  intensely  practical,  and  in  electrolytic 
work,  for  example,  containing  a  targe  amount  of  informa- 
tion not  to  be  found  elBewhere.  The  first  chapters  deal 
with  the  different  forms  of  electrical  phenomena  and 
measurement.  Our  references  to  this  part  will  take  all  the 
■pace  we  can  spare,  and  on  the  point  we  cannot  go  with 
Mr.  Sprague.  No  doubt,  logically,  he  might  compel  our 
adhenon,  but  expediently,  no.  We  refer  to  his  desire  to  exj 

Sunge  the  term  "resistance"  and  put  in  its  place  "capacity." 
ie  says,  "  Resistance  is  the  arithmetical  reciprocal  of  the 
conductance  of  the  circuit— i.e.,  of  its  capacity  to  permit 
the  action  we  call  current.  Resistance  becomes  intelligible 
when  thus  considered,  although  it  is  an  altogether  different 
tiling  from  what  the  t«rm  means  in  mechanics ;  the  concep- 
tion will  he  clear  if  we  consider  a  conductor  not  as  a 
whole,  bat  in  its  components,  as  if  built  up  of  a  number  of 
unit  oonduotora,  alt  aliKa,  side  by  side,  and  each  passing  equal 
current — that  is,  each  having  unit  capacity,  and  offering  unit 
noBtance  in  the  true  sense  of  friction."  This  is  all  very 
well  and  very  true,  but  it  helps  nobody  to  a  better  under- 
standing of  dectrio  phenomena,  and  there  is  such  a  great 
desire  nowadays  for  everyone  to  tinker  at  nomenclature, 


that  unless  it  is  to  be  revised  once  for  all  for  a  quarter  or 
a  half  century,  authors  should  be  chary  of  introducing  new 
terms.  We  will  say  nothing  of  conductance,  voltance,  and 
the  terms  first  suggested,  we  believe,  by  Mr,  O.  Heaviajde, 
for  the  simple  reason  that  they  are  in  a  kind  of  half-and- 
half  way  already  adopted. 

In  all  these  chapters  there  is  a  vast  amount  of  informa- 
tion given,  and  given  in  a  manner  at  once  exhaustive  and 
convincing  that  cannot  be  obtained  eleewhere.  The  student 
of  "  mind  "  by  carefully  examining  Mr.  Sprague's  original 
articles,  and  the  various  editions  of  his  book,  would  have  a 
capital  study  of  "  mental  activity."  In  every  case  there  ia 
an  obvious  effort  to  delve  to  the  bottom  of  things  so  far  as 
a  knowledge  of  older  and  more  modern  researches  enables 
one  to  go.  What  is  said  is  said  after  experimental  test,  and 
only  adopted  when  so  tested.  We  commend  Mr.  Sprague's 
theories,  and  bis  abundantly  practical  information,  to  every 
electrical  atudent.  The  book  is  one  which,  whether  we 
agree  with  its  conclusions  or  not,  ought  to  be  carefully  read 
and  studied  by  every  man  who  professes  a  desire  to  know 
something  about  electrical  matters. 


ELECTBIC  LIGHTING   OF  SHITHFIELD  MARKETS. 


The  function  which  the  Lady  Mayoress  will  jwrform 
today  will  be  an  exceedingly  interesting  ceremony.  That 
event  will  be  the  formal  inauguration  of  the  electric  light 
installation  at  the  East,  West,  Poultry,  aud  General 
Markets,  known  as  the  Central  Markets,  Smithfield.  It 
will  be  remembered  that  some  time  ago  Messrs.  Julius  Sax 
and  Co.  proposed  to  the  Corporation  of  London  to  erect 
plant  for  the  supply  of  electric  light  to  the  shopkeepers  in 
these  markets  at  a  rate  equivalent  to  that  paid  by  them  for 
gas  illumination,  and  also  to  erect  general  lamps  for  lighting 
the  avenues  free  of  charge.  That  suggeslion  was  accepted 
by  the  Corporation  of  London,  and  the  company  in  question 
were  com  missioned  to  carry  out  the  work,  which  is  to-day 
partially  completed.  The  temporary  plant  h^s  been 
erected  on  a  large  space  of  vacant  ground  which  Messrs. 
S^x  and  Co.  have  acquired  immediately  on  the  northern 
side  of  Charterhouse-street.  This  plant  is  arranged  at  a 
depth  of  no  less  than  40ft.  below  the  street  level,  at  the 
side  of  ibe  arch  or  arches  running  over  to  the  Other  side  of 
the  market?.  It  compriaes  a  Davoy-Paxman  locomotive 
type  boiler,  and  an  engine  of  50  h.p.  by  the  same  makers, 
driving  an  Elwell-Parker  continuous-current  dynamo,  giving 
200  am^ieres  at  an  E.M.F.  of  100  volts.  From  au  improvised 
switchboard  the  current  passes,  by  means  of  mains  carried 
under  one  of  the  arcbea,  straight  to  four  distributing-boards 
erected  in  the  markets.  These  boards,  one  of  which  is 
arranged  in  each  market,  distribute  the  current  to  some  of 
the  liimi>a  in  the  various  sho|>s  and  avenues,  and  will 
eventually  distribute  it  to  all  the  lamps.  Before  proceeding 
further  with  this  brief  description,  it  may  be  as  well  to 
mention  that,  on  the  same  site  aa  that  of  the  temporary 
p]ant,a  permanent  generating  station  will  ahonly  be  erected. 
This  station,  which  will  be  built  at  the  side  of  the  Metro- 
politan Railway,  which  passes  it,  will  have  a  separate  set 
of  rails  leading  up  to  it,  ao  that  the  coal  trucks  for  the 
aupply  of  the  furnace  may  be  run  direct  into  the  gene- 
rating station  yard.  This  station,  similarly  to  the  temporary 
one,  will  be  arranged  40ft.  below  the  street  level.  This 
arrangement  allows  of  the  mains  being  laid  conveniently 
along  the  arch  into  the  markets,  and  thus  avoids  tunnel 
ling.  The  station  will  contain  six  Davey-Paxman  locomo 
tive  type  boilers,  six  triple -expansion  endnesof  200  h.p.  by 
the  same  makers,  and  six  Elwell-Parlcer  direct- current 
dynamos,  each  of  200  units. 

The  latter  will  be  coupled  direct  to  the  engines,  the 
E.M,F.  being,  aa  in  the  case  of  the  temporary  plant,  100 
volts.  This  plant  will  aupply  no  leas  than  8,000  incandes- 
cent lamps,  ranging  in  power  from  16  c.p.  to  50  c  p.,  and 
thisnumber  has  already  been  wired.  To-day,  500  incandescent 
lamps  of  these  varying  powers  will  be  started,  100  of  which 
are  of  50  c.p.,  and  which  ore  supplied  by  the  company  to  the 
Corporation  of  London  for  the  illumination  of  the  avenues. 
Of  these,  25  lamps  are  arranged  in  each  market.  As  already 
stated,  a  switchboard  has  been  erected  in  each  market,  at  a 
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Ii«t^  ot  about  8Ht  from  th«  ground,  no  m  to  be  out  of 
t)M  raMb  of  meddlMome  MrxMtK.  Two  dtttinct  circuits 
Iwd  froin  each  board  Tbo  100  Cor|)oration  Umps,  or 
r^tbor  UiC  2S  in  each  market,  are  twitchod  on  aud  off  by 
mean*  of  h  novel  Mmngetnent.  Tbii  conusta  m  cotmectitiK 
the  switch  to  a  lever  attached  to  two  chuim,  which  have 
rin^  at  ihair  lower  «ndi.  Wben  it  »  duirwl  to  iwitab 
these  Uin|w  on  or  off,  an  employ^,  with  a  Inn);  na\e  having 
a  hook  M  iu  iip[i«r  end,  mmiilj'  [tiilU  down  oilher  chain, 
tbu>  extingtiinbin):  or  i>utting  on  tho  current  Tbo  Umpit 
in  tbe  *hopa  are  *wi(cbe<l  on  or  off  from  tbc  sadio  boards 
by  means  of  koy«,  wbi«h  are  usod  by  tbe  employ^-s,  who 
reach  the  awitchboards  by  moans  of  ladders.  Tbe  100  lamps 
holoDgiog  to  tbe  Corporation  are,  as  already  nenttoned,  of 
50  c.p ,  and  these  will  be  ltf!ht«d  to-day.  They  are  hub- 
|iended  over  tbe  avenuee  in  (be  four  markets  by  mean*  of 
w roil i;bt- iron  |>>i>i"8  carried  on  the  craes-beami,  tbo  lewis 
pasiin);  tbrougii  tbe  piping,  to  wbieb  tbey  are  conveyed  in 
ordinary  wooden  asing ;  tbe  leads  for  the  »hD|M  are 
aimilarly  nni.  The  lamix  in  the  Utter  are  partly  arranged 
under  the  ceillings  of  tbe  shope  and  partly  outside,  tbe 
leads  from  tbe  casing  being  run  to  the  uuaps  in  wrougbU 
iron  piping.  Tbeae  lanpe  are  tbrougbout  arranged  in 
cliut«rs  of  tliree,  forming  a  lanteni,  which  tbe  cnin[uiny 
call  "  fairybeads."  TbMe  lanterns  have  corrugulcil  glass 
refleotom,  gilded  to  tbn>w  yellow  rays  of  light  on  tho  mont, 
whilst  tbe  aventte  Umix  have  silver  tcAectors.  This 
wrougbt-iron  piping  is,  wo  nuy  mention,  completely  insu- 
lated from  the  borixonUtl  girders,  from  which  much  of  it  is 
suspended  br  meaoa  of  ebonite  washers  and  busbea.  It  is 
not  intended  to  tise  any  are  lamps,  and  tbe  tncundetceot 
system  is  carried  out  on  tbe  umple  parallel  system,  which, 
wears  informed,  is  arranged M>  us  to  be  capable  of  being 
oonverted  at  any  time  into  the  three-wire  sy«tem. 

The  contract  which  McMsn.  Sax  Hn<l  Co.  have  with  tbe 
Corporation  is  for  2 1  years,  the  100  SOx.p. lamps  are  supplied 

I  tree  of  cost,  and  tbe  current  wilt  be  paid  for  by  consumen 
at  a  rate  equivalent  to  that  which  they  paid  for  the  same 
anoont  of  gu  light  last  year,  butv  if  desired,  payment  can 
be  made  bj  meter. 


THE  ELECTRIC   LIGHTING  OF  DANGER 
BUILDINGS." 

flY  UHAHUM  KltKWKN  JKNKIX,  B.A.,  A.U.I.C.R. 


Tbo  danger  from  ordin-iiv  electric  lighting,  carried  out 
in  aeeordanco  with  such  rules  as  thoae  drawn  up  by  tbe 
l*h(>-nix  Fire  IXtice,  will  eoon  be  able  to  be  estimated  from 
the  statistics  of  ihe  fire  offiees.  It  is  probably  very  small, 
but  is  certainly  not  noivexittent ;  and  it  muitt  bo  remem- 
bered that  for  every  lire  nf  sutliciont  magnitude  to  come 
under  the  uotioe  of  a  fire  office;  there  must  be  many  trifling 
cases  of  fire,  overheating  and  sparking,  any  one  of  which 
would  be  suffieient,  in  a  dusty  powder  building,  to  cause  a 
disastrous  explosion. 

Tbea*  eonsuteratione  show  the  necessity  for  uking  much 
B«at«r  precaaisons  in  danger  buildings  than  in  otben.  Ai 
tM  aame  time,  tbe  danger  arising  from  electric  light  varies 
immensely  in  different  claaaei  of  buildings,  all  of  which 
may  come  under  the  definition  of  "danger  buildings  '  as 
eiven  in  the  Explosive*  Act.  Probably  the  most  dangerous 
buildings  are  those  us«<)  for  tone  of  ihe  processes  of  gan- 
powder  manufacture,  such  as  granulating  and  pressing. 

Thie  paper  eontains  a  description  of  the  system  of  elec- 
tric ligbting,  devised  by  the  author,  adopted  in  some  of 
tbe  danger  buildings  of  this  ctasa,  at  tbe  Royal  Gunpowder 
Factory,  Walthum  Abbey  At  that  factory,  as  is  often  tbe 
case,  tbe  puwder  Imildiugs  are  spread  oror  a  considerable 
tract  of  low  lying  ground,  covend  with  treee,  and  inter 
MKtod  with  numerous  water-channeli.  TIh  trees  are  valu- 
able as  scraaos  in  the  cases  of  explosion,  and  tbe  water 
luiniahas  both  motive  power  and  safe  Beans  of  transport. 
The  buildings  are  light  brick  aod  wooden  sUucturea,  {lorUy 
surroundei),  as  a  rule,  by  heavy  trarereera,  designed  to 
nrevaot  an  explosion  from  being  comuunicatnl  to  toe  oibar 
buildings  in  tbeir  ueigbhourbood.  Inside  is  the  macbiaery. 
la  "dusty  buildings,    when  tbo  machinery  is  at  work,  tbe 

ttlnfJ  ixvso  of  tlnTiwIilitilan  at  VUiX  Rii|:inc<M« 


whole  house  ia  filled  with  a  eloud  ot  powder  duet, 

Hetties  over  everything,  and  issuing  from  the  doera 
windows,  covers  the  outside  of  tbe  baitdlnip 
ground  in  the  vicinity  with  a  thin  Ja^ar  of  Wphwiw 
dust.  In  "non-dusty  ouildinKa"  there  la  eompantM; 
little  dust,  though  there  is  in  moat  Bttachiae-bnmn 
enough  to  cover  the  interior  with  a  conatdarabla  apriaklBc, 
but  not  enough  to  <ause  any  appreciablo  qiujitlty  to  mm 
outside  the  buildings.  In  boln  claesae  of  bnilaiiy  ftw 
is  always  a  consideraUa  ({uantity  of  powdar  oadmiplaf 
the  process  of  manufacture.  I'be  layer  of  powder  da*  ii 
sufEcient  to  transmit  ignition  from  any  point  wtibia  iht 
limits  of  the  "  dusty  area  "  wbcrc  it  may  originate  to  ik 
bulk  of  tbe  jK)wder  in  the  building,  the  powder dw, 
then,  is  the  chief  cause  of  tbe  danger,  since  tbe  taMtifarfc 
or  otber  cause  of  lire,  occurring  witbin  tbe  "  dusty  ana' 
will  citiae  an  explosion  of  tbe  whole  of  tbe  powder  in  thi 
building,  Tbe  distinction  between  dusty  and  inwi  ilwl| 
hutisei  bos  been  long  reoognieed,  but  having  ittgud  Mtfe 
precautions  neoeasary  to  make  oloctric  ligbt  aafn,  theatfkw 
slightly  reamngei)  the  elaaaificsttion  According  ta  tti 
following  dednitione. 

Diuly  lumsfj  are  thote  in  whicb  the  o|)ei«tioD  earned  es 
prodac«  such  aa  amount  of  dust  that  the  oaUide  of  Ui 
buildings  and  the  groutid  iu  the  neighbourhood  may  beeaai 
covered  with  ^  layer  of  dust  sufficient  to  commanieau  as; 
lire  occurring  within  the  dusty  region  to  tbe  interior  el 
the  building.  Tbo  following  buildings  at  the  Uoysl 
Gunpowder  Factory  aro  daased  as  dusty  houeee  :  dM^ 
bouses,  grannlating-hooset,  breaking-down  boimea,  fs*» 
bouses. 

The  neighbourhood  of  a  dusty  bonea     namely,  tke ' 
area  over  which  explosive  dust  may  ootlaet  ui 
quantity  to  be  dangerous— has  bean  oallod  the 
area."    {See  Home  Office  "  MeaK>ran<Ium  on  Elvetric  '. 
ing  of  Eaotories  and  Megaaine*  for  Kxplasivc 
31,  1691.)    Tbe  boundary  of  this  arc«  ia  nriosssriTj  iwM 
nite.     U  depends  on   the  rate  at  which   dust 


trisl^ 


sr^ 


the  building,  tbe  nature  of  tbe  ground,  tbaclimai^aafv 
ticulariy  on  the  len(^  of  the  longest  s)>oll  of  dry  wmam 
wbicb  may  bo  expected.  At  Wuibaw,  tbe  autWAmi 
oonaulted  with  tbe  men  of  longest  ex[ieriaoc«  in  tbtbasr 
fixed  the  boundary  of  the  danger  area  at  00  yai^  bm 
the  nearest  part  of  tbe  building. 

li'cm^tulf  Amses  are  those  where  there  fa  new  a  ad 
ficiont  amount  of  dust  to  cover  the  extorior  of  tkk  faeifrv 
or  tbe  ground  in  the  neighbourbootl.  Tba  hiatal 
buildings  at  the  Koyal  Gunpowder  Factory  ata  chaslt* 
lion  dusty  houses:  incorporating- mi  I  la.  mouUin^l 
stoves,  magaKinea. 

I.   DUSTI'   HoL-SBt. 

If  it  were  (wasiblo  to  keep  all  tbeeleetricali 
outside  tho  "  danger  area,"  it  would  render 
[lerfsctly  safe.  liut  it  is  clearly  impracticable  to  tyhl  il> 
interior  of  tbe  building  by  lamps  M)  yanis  frvn  tba  aswi* 
part  of  iu  It  is,  however,  possible  to  ksap  nuieh  a<  tk 
apparatus  outside  this  area,  sjmI  to  protect  Laat  part  isa^ 
it  iu  sucb  a  manner  as  to  render  it  extremely  aaio/ 

Tbe  ipiJiaiices  which  must  be  inside  tbe  "  danaat  sna 
are,  obviously,  the  tamp  ami  the  leads  to  it.  Nouiiag  slsi 
should  be  allowed  inside  tbo  "  danger  artB."  And  knh«. 
it  is  not  naeessary  to  take  even  the  bm|»  inakle  ike  baM 
ing.  for  sufficient  ligbt  can  ([uilo  well  be  obuiuod  (roe 
lights  outside  tbe  windows.  Itelura  descrtUmg  tbs  on 
cautions  which  must  be  taken  to  make  electria  Iq^i  mik  > 
brief  list  of  the  possible  sotinas  of  danger  ia  givan  -_ 

Spartt  at  any  )K>int  witbin  tbe  "aannr  aiwa  '  u^m, 
from  :  (1)  a  broken  wire  ;  {2}  connection  Wtwseci  paaow 
ami  negative  leads  ;  (5)  the  blowing  of  a  foia  .  i^t  tk 
action  of  a  lightning  protacUir  ;  {&)  thau[waingufaswii^ 
(6)  tbe  brsalun  of  a  lamp  ;  (7)  lightning  flask 

^Mf.— (1)  of  tbe  lampitaelf  ;  (i)  at  the  lampliuldat ,  (>< 
at  any  defective  joint;  (I)  in  llie  laatls  ;  (ft)  owib|  v 
leakage  or  partial  conneetkm  betweau  pnaiUve  aisd  m^ 
tive  leads ;  (6)  owing  to  leakage  to  aartk 

In  order  to  avoid  these  daagete.  the  foUowiai  fmass 
tious  nhtHiM  1m  taken  : 

^penb.— (1>  Tbe  wirea  unu  be  pnteetad  frcMa  braak^ 
If  uen  are  trees  near,  tbo  wires  moat  be  taken  aada 
grotusd,  or  they  will  be  liable  to  bo  bnlwa  ly  latksi 
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branchu ;  (2)  tha  leads  must  be  kept  apart  and  well  insii- 
Uted,  or  else  eacIoBed  io  a  duat-proof  case;  (3,  4,  S)  fuaea, 
ligbtaing  protectors,  and  switches  must  nob  be  admitted 
inside  tbe  danger  area ;  (6)  the  lamp  must  be  protected ; 
(7)  lightning  protectors  must  be  placed  close  outside  the 
danger  area,  to  prevent  lightning  from  being  carried  to  tbe 
building  by  the  wires. 

Beat. — (1)  The  lamp  must  be  enclosed  in  an  outer  globe, 
of  sufficient  size  to  Keep  cool;  (2)  suitable  lamphalders 
must  be  used,  and  they  should  he  protected,  like  the  lamp, 
from  dust;  (3) joints  in  the  wires  should,  if  pwsible,  be 
avoided ;  (4)  the  leads  must  be  thoroughly  protected  by 
fuses;  (5,  6)  first-class  insulation,  suitable  for  the  special 
conditions,  should  be  used  ;  great  care  being  taken  in 
•electing  the  method  of  support  for  the  wires. 

With  these  conditions  in  view,  the  author  arranged  the 
following  system  ;  The  main  leads,  which  are  carried  orer- 
head,  terminate  at  a  post,  situated  at  least  50  yards  from 
tbe  building  to  be  lighted,  on  which  is  fixed  the  switch-box, 
which  contains  all  the  fuses,  switches,  and  lightning  pro- 
tectors osed  in  connection  with  the  building.  The  leads 
from  this  box,  consisting  of  a  pair  of  insulated  wires  to  every 
lamp,  are  carried  underground  through  iron  pipes  to  tbe 
lunpa.  The  lamps,  which  are  all  outside  the  buildings,  are 
supported  in  front  of  tbe  windows  on  lampposts  of  various 
forma,  designed  to  suit  tbe  special  circumstances  of  each  case. 
The  principle  aimed  at  in  the  design  of  these  is  to  provide 
a  support  for  the  lamp  entirely  independent  of  tbe  building. 
In  all  cases  the  wires  are  carried  up  to  the  lamp  enclosed 
Id  an  iron  pipe,  on  the  end  of  which  the  lamp  is  fixed.  The 
pipe  used  la  wrougbt-iron  steam-pipe,  with  ordinary  socket 
jointa,  coated  inside  and  out  by  Angus  Smith's  process.  It 
starta  at  the  switch-box,  to  wlucb  it  is  fastened  by  a  flange, 
and  runt  uadamound  to  the  building,  where  it  branches, 
as  required,  to  uie  various  lamps.  The  size  of  the  pipe  is 
determined  by  the  number  of  wires  which  it  has  to  carry. 
Tbe  fallowing  table  shows  the  sizes  which  have  been  found 
most  suitable  for  difierent  numbers  of  lamps,  each  lamp 
having  two  wires : 

Inchea. 

I^mpe  1.       Inside  diameter  of  pipe 1 

■I        2,  „  „  „        H 

<•        3,4.       „  „  „        1^ 

»        6,8.       „  „  ,,        Ij 

,,        7,  B,      ,,  „  ,,        ......  ,.- 2 

,,    ».  1ft  .,       „       .,    n 

CSast-iron  "  drawiog-in  boxes  "  are  placed  at  all  tbe  angles 
of  the  larger  pipes,  and  the  same  box  is  used  wherever  tbe 
branches  leave  the  main  pipe,  except  that  a  smaller  box  is 
sufficient  at  the  junction  of  tbe  branches  leading  to  single 
lampe.  DrawiDg-in  boxes  are  not  necessary  at  all  the 
bends  of  the  smallest  branches ;  but  where  they  are  not 
med  running  joints  are  provided  on  both  sides  of  tbe  bends. 
The  insertion  of  these  boxes  at  the  bends  and  branching 
pCHOta  greatly  facilitates  the  drawing-in  of  the  wires.  No 
teee  or  elbows  are  allowed,  on  account  of  the  sharp  edges 
which  are  left  inside  these  fittings.  The  sharp  edges  left 
on  the  insides  of  the  pipes  when  they  are  cut  are  carefully 
removed  before  tbe  pipes  are  fixed  in  their  places.  Those 
ends  of  the  pipes  which  are  screwed  into  the  drawing-in 
boxes  are  belled  out  slightly  so  as  not  to  catch  tbe  wires  as 
they  are  drawn  in.  The  joints  are  all  made  with  red  lead, 
including  those  round  the  lids  of  the  drawing-in  boxes. 

The  leads  to  the  lamps  are  single  No.  16  copper  wires, 
insulated  with  vulcanised  iudiarubber  and  luid-covered, 
supplied  by  the  India  Rubber,  Gutta  Percba,  and  Tele- 
graph Works  Company,  with  a  guaranteed  insulation  of 
300  megohm  miles.  No  joints  are  allowed  in  tbe  leads  ; 
but  as  tbe  wire  is  made  in  long  lengths,  this  causes  very 
little  waste.  The  wires  are  drawn  into  the  pipes,  after  they 
are  completed,  by  means  soft  spUFi-yarn  ropes.  The  boxes, 
though  small,  give  ample  room  to  bend  in  tbe  bight  of  the 
wires  without  kinks. 

The  switch  box  is  shown  in  Fig.  1.  It  ii  made  of  teak, 
of  watertight  construction,  with  either  a  wooden  or  a  slate 
back  on  which  the  switcbee,  etc.,  are  fixed,  and  a  sliding 
wooden  front  The  positive  and  negative  leads  enter  the 
box  through  two  Johnson  and  Phillips's  fluid  insulator 
**  leading-in  pipes,"  on  opposite  sides,  and  are  joined  to  tbe 
two  main  fuses.  The  fuaes  are  in  turn  connected  through 
two  lightning  proteoton  to  the  two  main  switches.    From 


tbe  switches  the  leads  divide,  and  are  joined  to  the  two 
rows  of  single  lamp  fuses.  The  lead-covered  wires  are  con- 
nected to  tbe  othfr  terminals  of  these  fuses,  and  pass 
straight  down  into  the  iron  pipe,  the  end  of  which  is  fixed 
to  the  bottom  of  tbe  box.  A  wooden  ring  is  fitted  round 
the  top  end  of  the  iron  pipe  to  preserve  the  wires  from 
being  cut  while  they  are  being  bent  into  position.  The 
earth-plates  of  the  lightning  protector  are  connected  to 
the  iron  pipe. 


Tbe  lamp.  Fig.  2,  is  a  modification  of  that  invented  by 
Colonel  Watkin  in  1885.  It  consists  of  a  cylindrical  cast- 
iron  piece,  a,  tapped  to  screw  on  to  the  end  of  the  iron 
pipe  carrying  the  leads  and  fitted  with  a  nipple,  on  -to  which 
the  lampholder  is  screwed.  Tbe  outside  of  the  piece  a  is 
screwed,  and  fits  into  the  cast-iron  piece,  b,  which  forms  a 
cover  to  the  glass  globe,  e,  to  which  it  is  attached  by  the 
copper  straps,  d.  The  joint  between  the  glass  and  iron  cover 


Fid.  2. 

is  made  with  an  asbestos  ring.  A  long  necked  incandescent 
kmp,  e,  is  used,  held  in  tbeholder,/.  The  hole  io  the  cover,  (, 
is  lar^e  enough  to  allow  tbe  lamp,  e,  to  pass  easily  through 
it.  The  globe  is  filled  with  water  (with  a  small  amount 
of  glycerine  to  prevent  its  freezing),  to  within  Jin.  of  the 
top.  On  the  top  of  tbe  water  oil  is  poured  up  to  the 
level  of  the  filling-hole,  g,  which  is  afterwards  closed  with 
a  screw.  A  part  of  one  side  of  the  globe  is  silvered 
on  tbe  outside,  and  the  rest  of  that  half  painted  with 
white  enamel. 

Tbe  details  of  the  methods  of  attaching  the  lamnholder, 
and  leading  in  the  wires,  are  showa  in.  ^b.%.    'va^  <M6r 


fron  pi«M,  a,  fi  nttutd  lightly  ii«itr  Uiu  boltom ;  and 
tho  oippU,  vrhlck  i«  tinneif,  in  run  in  with  sulpliur.  i. 
Fitting  lootoljr  mxyin  the  nipple,  unit  pri>jocling  ubovo 
it,  i«  ibo  curthcnvaro  innalator,  (,  which  bn«  two  Knilll 
bolM  formed  in  it,  through  which  iho  baro  wim,  w  (tho 
iiMuUtioo  baTinc  been  recaoved)  are  tbrosulcl.  It  ro«u  al 
tha  botlom,  on  the  inaulator,  in  the  lannpholder.  Two 
■null  holea,  e,  ue  drilled  in  the  >id»  of  t^e  lanipholder, 
level  with  the  tup  o(  ihe  bmp,  to  ullow  the  oil  to  enter  utid 
circulate,  rho  iiicandv»cftnt  lani|)  in  kept  cool,  and  iliist  \» 
pr0T«iit«d  from  settling  on  It  by  iho  wnter,  Tho  oil  ^reully 
reduewevaporMion,  and  provonti  tbocondonRiition  oi  water 
oa  the  lamp  op  and  interior  of  the  holder.  This  puint  is  of 
great  imiKtrtance,  liiico,  if  the  plaster  of  Paris  in  the  lamp 
cap  |{BU  wet,  be*l  is  rapidly  Kenerated,  and  tho  metal  con- 
tacta  corrode  by  electro-chemical  action.  Tbe  oil  also  serves 
ai  an  iiuiiUtor  and  oooltng  agent  round  the  lampbolder. 
and  |>revent«  du«t  from  Mttling  there,  ll  likewine  BeaU 
Um  aabocto*  joint.  Tbo  object  of  the  Duljdiur  \s  to  ioHiiUte 
the  lampfaoluer.  Xbe  eanhenwarc  insulator!*  to  protcrvc 
the  insulation  on  the  wires  from  tho  [Jccaying  action  of 
the  oil.  The  ezpanaion  of  the  water  and  oil  with  any  air 
they  may  contain,  and  aUo  the  expansion  of  tlio  air  enclosed 
in  tbe  top  of  the  bmp,  caune  the  oil  to  riae  slightly  when 
the  lamp  »  hot.  Thia  takes  place  without  the  oil  comin^j 
in  contact  with  the  ni))l)er  intiiUtion.  The  aliape  of  the 
inulator  i*  designed  to  prevent  the  creeping  up  of  oil  by 
capillary  action. 


:...e>--i-- " 


F)«.  S. 


The  author  tnetl  manv  aorls  of  oil— atioh  as  rosin  oil, 

Prapo  oil,  heavy  hydro-carbon  oils,  and  paraflin  wax— but 

.  tailed  to  Bnd  any  which  entirely  prevented  evaporation  of 

[water  at  ItOdcg.  F.     A  heavy  hydro-carbon  machinery  oil 

I  waa  found  sulficientlv  good, and  by  the  aiwvialcooBtruction 

of  tbe  lamji  the  oonaenaation  of  any  moisture  which  <Ino» 

evaporate  through  the  oil  cannot  take  place  on  liic  wire*. 

eoWacta,  or  lamp  cap. 

To  replace  an  incandeacent  lamp,  all  that  is  neoeraary  is 
to  unscrew  the  cap,  (>,  ol!  the  plug,  a,  ami  carefully  lower 
the  globe,  full  of  water  ami  oil.  The  tamp  can  tbon  l>o 
ebaniped  and  the  globe  replaced.  Tho  joint  ninml  tho  top 
of  tfa«  globe  is  never  brown,  and  there  ts  no  risk  of  apillinK 
oil  and  water. 

The  »ithor  made  a  few  experinentt  to  And  out  what 
eiie  of  globe  was  neceaaary  in  order  that  no  part  ol  it 
should  get  too  bot  when  the  lamp  it  cotttainod  was  run 
continuoualy.  The  maximum  allow.»t»le  tem|)«rature 
reoomneiMled  by  H.M.  Inspector  of  Fjcplosirea  in  the 
"  MaaonBdtim  on  Electric  Lighting  of  Factories  and 
Uuftzinee  for  Explosiros,"  is  llOdeg.  F,  Four  globes  of 
(Uweiit  sixes  were  tested  ;  the  resniu  were  as  follows : 
Qlobe  A,  GonUining  Sor  of  water,  bdled  in  two  hours. 
Globe  B,  conuiiiing  UOot,  attained  a  maximum  tempera- 

tQf«  of  IMdeg.  F. 
Globe  C,   SOOox.,  attained   a   oiaximum   temperature  of 

ISMm.  F. 
Globe  D,    1920S.,  atUioed  a  maximum   temperature  of 
131dog.  V. 

'>te    inoaadesoeat    lamp  in  each  cue  was  absarbiog 


GO  walls.  The  temperatures  given  are  tfaoae  oi  tbe  snriae* 
layer  of  water  in  the  globe  ;  tbo  temperaturo  of  tbe  tnr- 
rounding  air  being  COdog.  F.  Globe  D  is  that  adojned  la 
the  lamp  above  described. 

A  safety  switching-off  device  ia  applied  ft*  followi :  A 
weight  is  attached  t<i  the  two  main  switcbes  by  a  wire  (it» 
a  |julley,  so  oa  to  ojien  tbe  circuit.  A  pull-wire  ie  niv  tras 
the  switches  to  some  convenient  point  within  roach  of  the 
building,  liy  means  of  which  the  switches  can  be  pulled  «, 
ruining  the  weight.  In  the  event  of  any  defect  app 
in  the  lighting,  tlic  release  of  this  wire  will  at  once  eat 
disconnect  the  lea'le.  It  this  wire,  in  ootine  of 
breaks,  the  di^fect  will  show  iteetf  at  once. 

The  author  believer  that  these  arrangement*  folll 
the  conditions  laid  down.  Tbe  following  points  may 
apeci4lly  noticed  :  The  «ite«  ai'c  entirely  enclosed  in 
ti;{bt  iroD  iiipee  tbe  whole  way  from  tho  switch  box  tal 
lumpt-  thai  ia,  for  the  whole  distance  traversed  withiAl 
danger  area.  The  iron  i)i|ie  will  not  only  ic«ep  out  tbi 
duHt,  but  tend,  in  case  of  any  short  circuit,  to  develop  it 
rapidly,  and  so  to  blow  the  fuse.  Tfaore  are  no  ioiitti  is 
any  of  the  wires  The  wires,  being  lead-covero'l.  are  w«t 
protected  a^-ainst  wet  and  iron-iiiat.  The  drawing  is  tt 
the  wires  is  easily  and  tjuickly  acoompliabod.  The  lum 
are  set  to  blow  al  four  amjier«s,  which  ia  well  within  tk 
aixfo  carrying  capacity  of  the  wir«*,itnd  lar  alvive  tbo  I 

working  ciirrcnt.     Thua  there  ia  perfect  protoction,  i       

the  fuses  are  <iuit<  coM  in  ordinary  work.  Tbo  aatn  hm 
are  only  intended  to  act  if  lightning  nbort-circuiu  ihi 
dynamo.  Tboyare  also  very  la^o  for  tho  normal  oonaaa 
Tbe  lamp  globe,  ilready  described,  allorda  oouplota 
tection  from  tbe  danger  of  the  lamp  iUolf. 

n.   KON-DUSTV  UoirsB*. 
In    non-<luaty    house*,  many  of  the  aoiircee  ()f 
before  einimcrated  do  i)ol  exist. 

Sptirh,— There  i*  tw  danger  from  sparks  if  tbey  an  bfl 
clear  of  the  buiMing. 

/y<Yif.-~'l1iero  is  no  danger  from  heat  if  it  la  ke|R  elsiri' 
the  building.  Tbe  following  preeauiiona  %re  OMnkt 
Bufllcient : 

Seartt.—Th6  wires  need  only  be  |irotect4Kl  from 
or  short-circuiting  in  the  immediate  vicinity  of  tbe 
The  fuses,  etc.,  nee<i  only  be  kept  a  few  foot  off  the 
ing.  The  lamp,  which  is  ncceasurily  very  near  tbe 
should  be  protected  from  breakage.     A  ligblninx  . 
should  be  lixed  on  tbo  main  leads  at  a  liitio  distaaoa  hm 
the  building. 

IlmL — The  same  ptccautions,  as  in  tbo  eaae  o4  dotf; 
houses,  arc  necessary,  but  only  in  the  tmrnodtalt  vidaKf 
of  the  building. 

The  following  deacriution  gives  the  parUculars  of  Iks 
method  of  lighting  non  dusty  housas :  Tbo  main  Intt 
which  arc  canied  overbesd  terminate,  as  before,  at  a 
situiied  ut  any  convenient  |ioict  near  tho  boikUi^' 
which  in  fixed  the  switch-box,  containing,  in  this  eaM,  0^ 
the  two  main  switches,  main  fuses,  and  liKbtittiMt  nceles 
tor*.  Tho  lead*  (insulated) from  this  box  ant  earraeomr' 
head  again  on  iKists  round  the  building,  at  about  6ft.  troa 
tho  outaido  wall.  Tbe  same  laropi  are  uwd,  l{  xeil,  m»  bafen 
on  posU  outside  the  building,  in  front  of  the  windowa.  1W 
connection  between  the  leads  and  lamps  is  made  aa  foUows : 
One  of  the  supporting  poets  lor  tbe  overbead  loads  li 
llxed  op|>oaite  every  lamp;  each  of  tbeoe  poata  carriMS 
casl-iroti  fuse-box,  cnntaining  two  siaglo  lamp  (usoa ;  Cna 
this  box  a  tin.  iron  pi|i«  runs  overhcaid  bo  the  lama  »C» 
Unco  of  about  6ft.  Urmnob  wires  are  attached  to  Um  vim 
bead  leads,  and  carried  into  the  fun  box,  and  coatMCMd  !• 
the  fiuos.  From  tho  fuses,  two  wiros  are  carriad  io  da 
iron  pipe  to  the  lamp.  By  this  arrangeoient  the 
kept  sufficiently  far  from  tbe  house  tn  be  mta,  in 
their  breaking;  while  the  bnuicbas  to  tbe  Eamp^ 
oeeessarily  aporosch  tbe  bouse  mure  nearly,  ai 
encloaed,  ana  also  protected  from  nechaalaU 
I'faere  ia  a  fuse  on  every  Um)K  aa  before. 

In  oonelutiou,  a  lew  wards  may  be  eaid  ahoat  aone  olbar 
claaias  of  danger  buildioga.  At  Waltbam  Abbey  ihore  aia, 
besides  tbo  powder  factory,  a  gun«oUoo  factory,  aad  a 
cordite  factory.  In  the  gnoeottoa  factory,  aimm  thm k 
no  dust  and  hardly  any  gun-oottoo  In  a  SMMittra 
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no 


special  precautionB  need  be  taken  beyond  those 
necessary  in  an  ordinary  house  or  factory,  except 
tbat  the  acid  fumes  should  be  specially  guarded  against. 
Such  lampholders  as  Messrs.  Woodbouse  and  Rairson's 
chemical  holder  may  be  used.  In  the  cordite  factory,  as 
there  is  no  dust,  the  lamps  may  be  taken  inside  the  houses, 
but  should  be  protected  by  suitable  globes.  Also  the  leads 
should  be  entirely  enclosed.  The  fuses,  etc.,  should  be  out- 
ride the  buildings.  A  modification  of  the  first  system 
described  may  be  used,  carrying  the  pipes  inside  the  build- 
ings. The  dry  gun-cotton  buildings  should  be  treated  like 
dusty  gun  powder- houses. 


TRADE  NOTES  AND  NOVELTIES. 


ELECTRIC   TRANSFORMERS. 

This  invention  nf  MesBrs.  Pyke  and  Harris's  relates  t'>  high- 
tension  transformers  and  otlier  aloctrical  power  convorton, 
with  liquid  insulation,  in  which  a  more  or  less   viscous  nature, 


-r' 


/t> /-"Tr^T^^aE 


c: 


Fio.  1. 


such  as  heavy  petroleum  free  from  all  vulatilo  distillates,  is 
employed.  The  apparatus  is  constructed  with  all,  or  as  much 
as  possible,  of  the  mechanical  insulation  of  a  permeable 
character.  The  transformer  is  placed  in  a  container  of  earthen- 
ware, currugated  or  provided  with  external  ribs,  serving  at  the 
■ame  time  as  a  cooling  vessel,  the  height  of  which  is  about  three 
times  that  of  the  transformer  proper.  The  transformer  con- 
sists  of  concentric  coils  of  wire  arranged  so  as  t«  form  a  ring, 
which  is  arranged  in  sections,  separatad  from  each  other  fay 
porous  instilatmg  material,  which  can  be  easily  penetrated 
by  the  insulating  liquid.  The  coils  are  held  together  by 
the  iron  of  the  transformer,  which  is  arranged  m  saddle- 
piecee,  placed  vertically  and  radially,  so  that  each  set  of  plates 
enters  one  of  the  corrugations  of  the  vesseL  Each  horseshoo 
plate  encloses  on  each  side  a  radial  section  of  the  coil.  Each 
set  of  saddle-pieces  is  applied  to  the  coil  alternately  from  the 
top  and  from  the  bottom,  and  secured  by  comer  bolts.  The 
transformer  has  stood  a  very  severe  test,  and  by  nature  of  its 
disposition  it  can  be  taken  apart,  new  primary  and  secondary 
coiu  itueited,  and  the  #hole  put  together  again  in  a  very  short 


time.  Fig.  1  is  a  vertical  section,  and  Fig.  2  half  hoiizontnl 
and  half  plan  of  the  Pyke  and  Harris  transformer.  A  is  the 
primacy  ;  B,  the  secondary  coil ;  0  and  C,,  the  iron  of  the 
transformer ;  D,  the  earthenware  pot  serving  as  a  cooling 
vessel,  provided  with  an  axial  tube.  A,  reaching  up  to  the  top  of 
the  vessel ;  E  is  the  lid,  and  e  indiarubber  packing  rings  placed 
in  circular  grooves   between  the  vessel  and  the  lid  ;    G  G  are 


Fit!,  2. 


washers  connecting  the  bolts  with  the  vessel  and  lid  ;    M  is  an 
insulating  ring  placed  in  the  top  of  the  transformer. 


NEW  BROCKIE-PELL  LAMP. 

We  herewith  illustista  a  small  globe  lamp  specially  designed 
for  use  in  shop  windows  and  other  indoor  positions  where  SttJe 
space  is  available.  It  is  of  the  well-known  Erockie-Pell  type, 
manufactured  by  Messrs.  Johnson  and  Phillips,  and  gives  a 
steady  light,  with  either  continuous  or  alternating  currents  of 
live  to  10  amperes  when  in  parallel  with  50  volts  or  upwards, 
or  two  in  senea  with  100  volts  and  upwards,  or  any  number  in 
series.  The  first  fifty  of  these  lamps  are  in  use  at  Messrs. 
Jones  Brothers'  new  premises  at  Uolloway,  and  we  are  informed 
are  very  successful. 


A  NEW  SWITCH. 


This  is  an  automatic  locking  and  unlocking  ijuick -break  switch, 
which  in  our  opinion   is  superior  to  any  which  has  yet  been 


Kew  amllch. 


>sw  UrocUa-Fell  Lamp 


produced.  In  an  ordinary  switch,  fitted  (as  this  is)  with  a 
spiral  spring,  which  prevents  contact  being  made  between  the 
break  and  tbe  pole-pieces  when  the  switch  is  oS,  the  methods 
whereby  the  pull  of  the  spring  is  overcome  when  the  switch  is 
turned  on  is  merely  the  friction  between  the  break -piece  and  the 
pole-pieces,  and  is,  therefore,  liable  to  break  the  current  by 
slippmg  unless  completely  locked.  It  is  also  liable  to  arc  in 
consequence    of   partial   contact,  but    in    order    to    obviate 
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tJkoM  obJNtioaa  tkk  switch  u  tiumIo.  To  ttio  brukpivce 
11  Qltod  an  Mid  at  right  MiftUx.  wliieb  pmlradM  tbrougb 
tha  1mm  ot  Iho  airitcli.  Oil  tlia  bntl'im  of  tli«  bue 
U  UUclMd  K  «lulin;{  bolt,  which  MigagM  tbu  Arm  vh«n 
Uia  •iriich  U  lunicd  oo  and  iiror«aU  I  he  brMk-pi<>c« 
fniiB  breaking  oonUot  with  the  poW  In  or^r  t<>  koop  th« 
fltidii^  bolL  in  iHwitiun  M  engaga  th«  arm,  •  iinnll  ■priiiK  ia 
fitted  in  Budi  a  miitin^r  that  wh«n  the  nrni  poucw  the  bull  tli« 
•pring  ib'oit«  tint  l>>lt  fi>Twi(rd  ;  lliiK  ODOitiiuiea  ifae  aul4>iiuilic 
looking  smn^itniwit.  In  art  uritinary  awilch.  as  invnlioned,  the 
bmk-pimio  i>  iMonlly  faatiineil  aecurely  to  lbs  intndK  which 
bnldatbeawitohhaiMlle,  butin  thisavit<4iCh«br*ak-|)g«co  iifrco 
Ut  turn.  luimodiitbily  iiiidvr  ihp  broak-pioott  iafixcd  a  draular  cam 
to  the  apindle  with  ■  nl"!  cut  upon  iU  edno  nC  nhnut  ime-tbird  of 
ita  ciraumfwranco.  This  alut  cngNSDa  n  pin  in  the  break -jiiut-e. 
BO  that  when  the  lundlo  ii  tunMcT  ti>  iiinka  i-vncarl,  tho  enm 
«nK*g08  the  pill,  and  omuwb  th«  btAke-pieco  t<>  lurn  wit,li  iL, 
unlii  till!  arm  •>{  tJie  bnnlt-}iWoe  h*!  paaaod  the  biilt  previously 
dwcribed.  At  tke  buttom  of  the  apindle  iindcracath  the  baae 
ia  fitted  anutliereiiii  «r  auaaU  p(oj«Mi'>ii  wliich  engaf^  the  bolt ; 
both  thcee  oama  are  faat«nod  to  th«  ipiiidle.  It  will  th«i«fore 
be  obaerTed  that  whm  the  break-pleoe  ia  euyxged  by  the  bolt 
hy  menna  of  ita  ami  it  <niii>'>i  relunt  t»  ita  original  poaitian 
without  b«ini;  ivlecued,  and  no  vibration  or  riuleiit  jorkitigf  cnn 
nimovu  it  alWit.  the  «|Mi)dte  !■  free  to  bo  turned  back,  mid  id 
■oduiiiig  tlie  b-Jt  it  vitlidntvn  hy  nioana  <if  thu  (irnjecti'^ii  ill 
the  baeoof  thv  ipindiunnil  tho  ann  ia  releiiaed.  anil  iiiim«i.lintvl,v 
thie  occuri  the  broak-jiiooo  lliea  ulT  the  irole-jiivci.-*  I'y  the  iietiim 
of  the  *pring  ouan«<t«d  with  it.  Tlie  switvli  ik  acciniin;;  to 
Ri«hMdaon'a  potent,  end  ia  being  pat  on  thu  market  h;  Bleaars. 
Hurk  and  lUwarda. 


LEGAL    INTELLIGENCE. 


HOPKIHSOM  V  ST.  JAMES'S  AHD   PALL-MALL  ELECTRIC 

LIGHT   COHPANY,    LIUITED, 

Allecod  InrrlnguRivnt  of  Patent 

Tbia  wa*  an  nciiori  In  llv<i  llluli  Court  of  Jimtl<xi>  before  Mr. 
JiulMo  Komur,  iii  whkii  l>r.  JoTiii  Hnjikiiiwn,  the  wollhtiowii 
eUctrtcioa  otHt  matbeiuatitian,  ajuilloil  fer  an  itijunotinii  and 
Inokiniital  itiliof  in  rai{NKTl  of  an  altt^ed  infrili([eiaenl  of  lottiTH 
patent  i!f>'iTll  of  lwj,i  ([nuiied  lu  thu  pinintiff  for  improvements  in 
dlMjIbatitqe  alscuidty  and  in  Bpp*rntua  to  bo  cnploycd  for  tliiit 

'^sE^iotetd  ^Vabater,   Q.C.,   Mr.    Aelan,  Q.C  ,   Mr.   Motilton. 

8.C.,  Bad  Mr.   HupkinMn,  0  C  ,  are  tor  the   iilalnlllT:    aiid  Sir 
oraee  Uavey,  Q  <'..  Mr.  ¥u>\hf.  ().C.,  and  Mr.  KoKer  W.  Wallace, 
(or  the  defeanUata. 

■tr  Bl«tor4  WebeMr.  in  o(ieiitn|t  the  plantiff**  caie,  inid  hia 
client  wa*  a  Sen ioi  Wrangler,  a  poiitbn  which  hIa  Lontnhio  would 
amirectate.  and  wclI.kDown  in  ilict  *[-i«niilio  and  Ict^M  world.  Tliia. 
01  oeuTMi,  did  not  tntlclo  Imii  to  iiiiy  i>rullot:c*  iie  a  litiicant.  but  it 
bad  Bome  bearini;  on  a  fa*v  Invglvin^t  (lumtlone  of  iiii(<int  taw,  w  itli 
which  f>r.  Ilopkinaon  aii*  jiitiiiiat«Iy  nc<inniul«d.  Tlio  liL'hta  under 
the  patent  in  t(u<Mlion  liwi  bM>>i  ili«p(i«eil  u(  by  J)r,  Ifojiktneoi)  for 
a  lar|{o  mm,  but  iie  wan  Mill  1*^*1  owner  ol  lliu  uilenl.  aaa  truBli.-e. 
and  wna  the  pro|Kr  |«r*oii  to  aue  far  it*  infiingeioent.  Two  io- 
vpntion*  wore'x»oro'l  by  ilie  )Hitriit  One  oolv  bad  boon  inftingod ; 
but  botli  pari*  of  tho  [■aU'nt  were  atlaokod  by  tlio  defendant*, 
and  it  waa  i>|>aa  f>  Iboni  to  eay  that  a  part  of  l!i«  iiatont 
ojalisad  too  ranch,  thouith  it  wa*  notengEetied  by  thu  tifalntiff 
that  they  h*d  tnlrlnged  that  uoillon  oflt.  The  pail  alfeiied  to 
hav«  been  tnfriiiffed  wm  that  wlitoh  covered  an  invention  of  great 
inportaaee  In  eleetrio  li);hling  known  iw  "Ibo  three-wire >y>tem." 
whioh  waa  «atd  e«ily  in  coaDeeiiea  with  iocandeacent  lamp*. 
lliare  n^at  in  everj'  ayateen  be  a  aource  of  electricity,  oonducton. 
and  lunpa.  Tbi*  int«ntiea  only  related  to  the  conductor*.  One 
ot  tbo  oewBiercMl  <II<IIcnII(e*  In  l>ie  way  of  •uootwful  olactilc 
lighting  we*  the  tcreat  Mpen*e  of  huge  eoiiper  (xmdocteTo.  aatl 
in  Ihia  rMpeet  tbe  pceeant  bi<reiUor  Md  otiecleil  a  great  anving. 
Tbe  thne-vke  sy«t«n  waa  InveMtail  nlmott  •imelteiiooutlv  by  Dr. 
BopkilWOIt  and  (la  Anerioa)  bf  Mr.  BdlMM,  and  wee  ai)|>licwhle  tu 
Ifce  Mrdhwry  modea  ol  generating  eleetricity.  whether  by  diphii  uf 
dyaanea  or  Krondnry  butlcriiw.  The  proaauroof  tlveolevtiiplty 
wae  nMMnired  by  xiAir,  Hod  iliere  wa*  a  eoit  ol  analoKy  ■»  hyilio- 
Matka,  the  volta  twing  about  vynonyisoua  with  the  iireaaun)  ot  tho 
walar.  The  i)uanltty  el  eloctrlcily  waa  nieaauteil  by  amiMna, 
wfatoh  enlghi  be  mmI  to  bo  equiialetii  to  tJie  votuiDe  ot  water.  The 
laiBDe  oaM  wore  tM  tha  uiDUpla  paralM-bridKe  ayeiera,  ami  the 
coodMlar*,  ae  a  lula,  were  laaida  of  copper.  A  copuer  lead  went 
ham  one  iioleot  the  dynaow  aad  omm  oaek  t«  the  other  inleL  In 
nalUple  Ughting  tlicce  w««  no  oeiuiaiMU*  ooounereiBl  current 
unlaM  (Jbe  laai]a  wore  connected  by  bridging.  DlMvipuding  tho 
taw  ulii*  aad  niinue  and  iwaitiie  and  negative  curreola,  the 
lea  rued  eoawel  lakl  beabould  apeak  ol  tbeoumniaa*  the  flow  end 
return  oammta.  Uailar  the  onllnary  lyuetn  there  waa  an  uu  and 
down  brltUaaoy.  ae  eome  ot  the  Umpe  were  o4  and  on  roMieotlvel^. 
Ily  |niitlnit  on  greater  jxiaeure  I>r.  Ilopkinten  wa*  able  to  die 
{niwin  with  a  UfM  aateoitt  of  eofiper  in  the  coiHluctoru  -  iu  uibei 
worda,  with  a  hvker  voltiwe  he  oouhl  do  with  le**  copper.  When 
llie  lampe  were  "  In  aeriee  the  whole  «iirrt«l  paaaed  tbrougb  all 
the  Untn :  when  they  were  In  panllel  iWe  wa*  a  enbdlvkikiii 
«l  tiM  oorrent  Rut  under  thh  old  eytMin  then  wae  not 
pewntialhy  In   tbe   lanpa.      Tlie  priiwro  wa*  requlNd 


lo  bo  oonetant.  Or.  Hopkinnn'a  mua  to*«aUan  a» 
rated  fai  oannectlnB  a  third  (ailddk)  win  and  enetAM 
two  dynamo*  in  eerie*,  eo  that  the  middle  wirv  eoly  tott 
back  the  balanco  of  the  current  not  ter)ulr(d  tor  ticbttnglbelalMa 
pbMwd  (n  parallel.  The  learned  cosntel  then  illmtrattd  t^ 
ohetiKe*  iu  elTect  with  the  aaaeUnoe  ol  a  modeJ  with  Roiall  Sa- 
minaud  Inoandeeoent  lamp*,  which  he  eaid  wa*  workwl  by  aa 
illuatriou*  oiierator  (I-ord  fCelria).  Dnder  the  "«w  eyaiew.  th* 
electric  Intenelty  couhl  be  doubled  by  adding  only  elieblly  W  *■• 
amount  of  copper,  When  the  larot**  were  turnod  off  iha  bilwie 
of  tho  current  came  back  by  iht:  middle  wire,  and  (!■ 
Illumination  of  Uic  lampa  tell  on  remained  unaltWud.^TW 
learned  counnel  then  wont  more  elaborately  into  the  nMafli 
ot  the  tint  Invention  with  the  shI  o(  tho  epeciftWIn. 
and  raid  tlmt  if  thi*  part  of  tliepntont  waa  good  then  w^  ea 
uuMtion  about  in(riti{;omenl«  There  wu  no  >abet«nM  In  t>* 
oJlcRDd  antioipaltone.  Tli*  eecond  part  of  tho  |>aiciil,  which  •«* 
aleo  nttaoked  by  the  di-tandanle,  though  It  wn*  iiot  allnt^l  1^ 
thoy  hod  lntrin(;cd  i1 ,  waa  for  the  inveiilloii  oi  a  KiilVMWnwl«r  tw 
atcnrlainlnjj  in  iho  cnBlncroom  the  potential  at  tlio  far  end  «<  tie 
conducior.  Tho  l<uincd  oounaol  then  detcribed  ihU  Inventhw  la 
detaU,  and  rondnded  an  addreMot  MMie  boare  by  eaylng  thath) 
attempted,  without  going  Into  tho  untter  icientifiaally.  to  eipWi 
generally  whnt  woiil'I  be  iiiofO  [lartieulnrty  explaiiiod  by  Ua 
(Ciontific  wiln<wes,  and  that  lie  pfoleated  asalnkt  tho  ofinl^ 
■)^ccch  of  co>na*e1  being  ijuoted  lo  witneMee  ae  If  It  wera  niMal « 
deicrlbo  iho  invontlcn  with  abaolute  Holentlfla  oecurary. 
Mr  Jnatlee  Romor  aakod  how  lonff  the  ease  wa«  Ukely  to  l*& 
Sir  Richard  WoheMr  wid  he  hoped  it  wonki  be  Holehit  h 
llirt*  'idj* 

Sir  Bwaee  Darey  M>id  three  hour*  ought  to  be  eno«iel>  ^  ** 

rid  of  il.  bill 

tar.  JnaUee  Sterner  onld  bo  wa«  not  Mngulne  ot  dlB|M«la|:  rf  t 
|iat«nt  cuo  in  no  than  a  time  as  three  boura. 

It  wa*  (tatod  In  court  that  no  fewer  than  ioai  Senior  WnMclat 
were  engaged  In  the  ca*e—vlx.,  Mr.  Juetioe  Roiner,  Ixud  Kalvt^ 
Mr.  Moulton,  Q.C.,  and  the  |>lftintlir.— TiaK.). 


COMPANIES'  MEETINGS. 


EASTERN  EXTENSIOtf.  AUSTRALASIA.   AND  CHINA 
TELEGRAPH  COMPANY,  LIMITED. 

The  tliirlyeiylith  onlmary  g^noml  innoline  ot  tbt*  t'oniimo}  •• 
hrl'l  on  Wcdneednr  at  WincbiMter  Uoaee,  K,C.,  Sir  Juha  FtaOK. 
M.I'.,  [iicaiding.  TiioMarquidof  Tweeddale.ooentertnjt  Iheitiw* 
IlLile  UU),  wa*  wnrmly  rooei«-ed,  it  liariog  beoome  known  th*«  W 
lordihln  wa*  travelling  In  tho  Soot«hexpre*aM  tlie  jifeirin*»Mt( 
ucpeoioily  toattond  tlie  mooting  o(  the  Compnajr,  of  wbiaHiai 
dirc(<tor, 

TliD  Okamnos,  In  moving  the  adoption  of  tJto  r«fMMWM«' 
that  the  gnwa  reoeipta  for  the  haJfyear  coded  June  .>)  Whm 
£1^4(1,001,  ahowing  a  decteeHi  compared  with  tlioe«  ol  the  e*<» 
*l>ondlng  period  otIHSI  ot  £17,800,  of  which  ovor  Xn,i«U  oeete 
to  loea  on  cKchoDge,  and  the  babnce  to  Iho  redtiocd  nit«  to  la* 
(rati*.  It  waa.  however,  pn>{ioeod.  at  tho  rerisoel  nf  il><'  i'i'-omi, 
nhorlly  to  mi>e  iho  t4U'ln*  to  Auitndia  by  M.  a   »  -  <• 

diminub  the  low  arlxlni;  from  the  guatantae  arTani.*'  lA 

aiuountoil  to  over  £.V>,i^iOiliini>g  theflnit  yoar  of  tl»c\(Viiissakl 
lariS  I'eraonHlly,  the  Itirocton  would  have  jireierrwd  cuttUeit 
the  U.  tnrilT  n  little  longer,  in  order  that  It  might  ka^ 
been  fairly  tented,  but  ae  tbo  ookmiea  wera  all  aidbnaf 
from  eevore  commcrdaldopreerioD,  and  bad  tatimatoil  thai  aalaa 
the  Inrlff*  w«(o  Incrciuad  they  mlgbl  have  to  uaneel  iJm  xunweM 
ui  the  end  of  ihefecond  year,  the  Dlroctor*  had  had  noallemaUf* 
but  to  acquiiwce  in  tlicir  vtowe.  Tbh  wa*  the  Irvt,  tine  la  tm 
recollection  thai  (iovomneat«  bad  a*k*d  for  the  ratae  i«  be  pM 
up.  The  coEapaaice  bad  gonenUy  been  pre*Md  all  ransd  to  ibIim 
thnni.  He  might  say  thai  when  the  rato  woe  dxod  at  *a  h 
adt^Md  the  oohmie*  very  ttroMly  to  make  It  St.,  lh«  r^Jurrtee 
being  from  ICa.  The  Connpaay  iaid  now  awreed  to  the  larltf  M 
t*.  Od,.  and  ho  boiad  that  tho  tnSc  would  be  aa  larue  a*  I*  an* 
at  4e,  Keo^  theloaewonMbaashielgaldanalUiatbelMpwIihat 
would  in  tuture  go  on  tatletaetorilT,  tSe  benedl  bel«|t  w«ry  hoplr 
111  favour  of  the  t^egrapblng  unbHo.  The  working  njmmm  W 
the  luill-year  had  been  £7V.SI.  »howin 


over  tha«o  a4  the  oommonding  pervod 
bod  been  £9,04l   more  tiMt: 


an  Inerwww  ul  C7.W 
IIOI,  but  aa  thaeMr' 
eipanWD  bod  been  £9,{MI  more  tlmn  lor  tlie  MtM  (Hrtad  al 
tnitl  year,  tboao  oxpenae*  oi«r  wliMh  the  Ihroetore  had  eiB- 
Irol  really  (bowed  a  dectvaae  oi  It.iM  The  «M*al  IMaAa 
diridend*  at  the  rate  of  H  per  eent  |ier  annaw  had  haeN  dl» 
tributed  tor  the  paet  haUyear,  aBoanting  to  CM,aoo^  aari  ite 
eatkrfaolory  balnnoe  of  £TOS]l  wm  oarrinl  forward.  Oaa  at 
plokodup  cable  a  tripltAte  line  had  been  laid  b^weea  ftaeag 
and  Singapore,  ooating  tH.VJ*-  Tlie  Koooliow.aM>acb«l  iml^ 
bad  aUo  been  etrenglheaed  daring  tlie  hall  year  hwlbaptflW 
nd  alteration  of  (lie  line  at  the  moaMi  e(  IM  TMMe<w 


raiiewal  and 


Kiang  ri>er,  where  Inlorruiiilaaii  freai  thlpa'  aneketa  ww*  b 
ing  fr«<|ueat.  Tbe  ceet  of  tJii*  eiietatlea  had  been  cMOT.  aad 
with  Iho  ooat  ol  tlM  trifdieala  PenaNg-9lnge|Mm  H  had  ban 
cbartred  to  the  general  reeerva  fund,  wluoh  new  •toad  at  WWI 
after  they  hnd  oipended  Cl.l8S.fliM  oat  of  retanna  ■■ 
rcBewaU,  dnpliMtioni,  etc.,  rinoe  Ibe  lormaUon  ol  IhaC 
Thi*  (bawod  ilwt,  without  Increaaing  tbolr  oapitad.  tJM|r  I 
tlcally  doubled  the  operating  mwar  of  their  ijaew  narked 
realty  dene  mere,  beoaiMO  tbey  Bad  tound  Mi  M«  to  diiiiai  ik* 
oabloe.  whieh  bad  given  ibam  an  anonnoue  oafala  pa«^.  Ite  en^ 
tnMt  Mr  hying  a  eubnariae  «abl*  between  AAein  aad  Uw  QMk. 
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pany's  ayatma  %t  Snnatni  on  occoant  of  the  NetherlandH-Indi&n 
GoremmNib  bad  been  mcoeesfulty  carried  oat,  and  the  line  hod 
boeD  opened  for  traffic.  The  coat  of  the  work  had,  of  course, 
been  defrayed  by  tha  GoverDment,  and  the  line  would,  ho  hoped, 
oveobaalty  become  a  icood  feeder  Co  the  Company'*  ayebsm.  They 
had  the  eatisfoctioo  to  annoance  that  the  competition  with  which 
the  New  Zealand  cables  were  at  one  time  threatened  by  the 
Gavamment  of  that  colony  had  been  averMd,  and  an  amkDrement 
baid  been  come  Co  with  the  Government  for  reducing  the  charsea 
over  the  New  Zealand  cables  aa  follows :  For  inter-colonial 
meaaages,  from  8s.  6d.  to  2a.  for  10  words  ;  and  for  international 
mooaagas,  from  Is.  to  3d.  a  word  ;  the  (iovernment  guaranteeing 
tile  Company  against  thi-ee-fourtha  of  the  risk  of  any  loss  whicli 
might  anse  from  the  reduction,  the  Company  bearing  one-fourth. 
The  value  of  the  traffic  in  question  was  £^.258,  the  Company's 
ri'k  being  £4,386  if  no  increase  of  traffic  resulted.  With  an 
increase  of  50  per  cent.,  however— which  would  not  be  an  exces- 
aire  estiinat«  for  such  substantial  reductions— the  Company's 
liability  would  be  only  £3,297.  Their  relations,  therefore,  with 
New  Zealand  were  now  thoroughly  satiefaciory,  and  he  hoped 
that  all  the  parties  concerned  would  thus  deriN-e  considerable 
benefit  in  the  future.  It  had  also  been  arranged  for  New 
Zfialaad  to  join  in  the  Australian  guarantee  and  ret^eive  the 
banetit  of  the  cheap  rates  to  Australia.  The  torifT  between 
Europe  and  New  Zealand  would,  therefore,  be  reduced  from  10s.  2d. 
to  St.  2d.  per  word  for  ordinary  Ulegrams.  The  date  for  bringing 
the  new  tariffs  into  force  bad  not  yet  been  doGniCely  settled,  but 
it  would  probably  be  tha  lat  prox.  For  the  lost  20  years  the 
Compaoy's  relations  with  Queensland  had  not  been  satisfactory, 
and  the  Government  of  that  colony  had  endeavoured  in  every 
possible  way  to  oppose  the  Company.  The  sum  which  ijueenstand 
would  have  to  nay  to  reduce  its  tariff  to  the  same  rote  aa  that 
-which  prevaUed  in  the  other  colonies  would  be  only  £1,1)00  n  year. 
The  piindpal  reason  for  the  hostility  of  the  Queensland  (iovern- 
ment towards  the  Company  was  because  the  latter  adopted 
another  route  instead  of  the  Queensland  system  when  tol^iaphic 
commnniolion  was  first  established  with  Australia  'JO  years  ago. 
A  short  time  since  the  merohanbi  of  London  went  in  a  deputation 
to  the  Qaeeualand  Minister  o[  Telegraphs  and  urged  u|)on  him  the 
derirabUity  of  bis  Government's  joininir  with  the  other  colonies  in 
the  guarantfle  referred  to.  So  far,  nothing  had  resulted  from  the 
deputation.  He  noold  only  say  that  they  had  done  everything 
possible  to  coneillBte  Queensland  and  to  endeavour  to  induce  the 
(iovernment  of  tha  colony  to  take  a  dilTereiit  view.  It  wat  recently 
pointed  out  by  a  member  of  the  Colonial  Parliament  i:hat  the 
inferior  poaition  which  Queensland  held  in  ca[n[Niriiioii  with  the 
other  Austndian  colonies  in  this  matter  was  pi-cjudicial  to  her, 
and  the  Government  were  advised  to  put  thu  colony  on  the  same 
fooling.  The  Prime  Minister,  however,  replied  that  the  Govern 
menC  would  not  join  in  any  agreement  that  would  give  any  aiuist- 
aoc«  to  monopoly.  The  Government  had  made  an  agreement  with 
another  company  for  a  cable  to  New  Caledonia,  and  the  Prime 
HiniBt«r  said  be  thought  that  they  would  be  defeating  their  own 
object  by  assisting  this  Company.  He  (the  Ciiairman)  believed 
tl^t  they  had  agreed  to  pay  £'2  000  a  year  towards  the  New 
Caledonia  c^le — a  project  from  which  he  could  not  see  that  any 
benefit  would  result  to  the  colony.  If,  on  the  other  hand,  the 
Queensland  Government  gave  up  the  policy  which  they  wore 
pursuing  towards  the  Company  there  wan  no  doubt  that  they 
would  very  largely  beoeiit  the  interests  of  the  colony,  and  lie  had 
no  doubt  that  the  colonists  would  eventually  insist  upon  this 
oourae  being  taken.  In  conclusion,  the  Chairman  said  he  doubted 
whether  be  had  been  able  on  any  former  occasion  to  put  a  more 
aatiafactory  account  of  the  position  of  the  Company  before  them 
than  be  had  done  that  day. 

■r.  WrtutMa  A.  B«Tan  seconded  the  motion,  which  was  unani- 
monaly  adopted. 


HOKTEVIDEO  TELEPHONE  COMPANY. 

The  annual  general  meeting  of  the  Montevideo  Telephone 
Company,  IjimiCed,  was  held  on  olonday  at  the  offices,  96,  (.Treeham 
Boom,  Old  Broad-street,  E.G. 

The  Cbalrman  (Mr.  Herbert  Ward),  in  moving  the  adoption  of 
the  report,  said  that  during  the  year  they  had  realised  an  iticrease 
of  profit  over  the  previous  year  equal  to  about  1^  per  cent,  of  their 

E reference  share  capital.  That  profit  was  entirely  due  to  economy 
I  management.  Mr.  G.  F.  Powers  had  resigned  the  post  of 
managing  director,  which  resulted  in  a  con«idei'able  savins.  Xhe 
liondon  expenaee  had  now  been  reduced  to  their  lowest.  The 
Boatd  bad  earned  a  dividend,  but  they  had  expended  the 
money  In  purchasing  their  central  offices.  The  latest  advice 
informed  tbem  that  the  lower  portion  of  that  property  had  been 
let  for  £254  per  annnm.  Lost  April  he  visited  Montevideo,  and 
as  the  reeulc  of  his  investigations  he  was  able  to  report  most 
favourably  upon  the  orderly  management  that  prevailed,  and  also 
upon  the  general  condition  of  the  Company's  property. 
Mr.  O.  R.  SandCard  seconded  the  motion,  which  was  adopted. 
After  a  long  diacossion,  the  following  reaolution  was  agreed  to. 
on  the  motion  of  Mr.  Praed  :  "  That  a  dividend  at  the  rate  of 
3  per  cent,  per  anuum  be  declared  upon  the  preference  shares  of 
the  Company,  such  dividend  to  be  not  immediately  payable,  and 
that  a  committee  be  formed  to  agree  with  the  Directors  as  to  the 
best  nuuuier  of  oarryiug  oat  or  securing  the  payment  thereof." 


HEW  COMPANIES  REGISTERED. 


United  Kleotila  Tramwajr*.  Umtted. — Registered  by  Millfiyt- 
ton  and  Drew,  14,  Great  Winchester- street,  E.C.,  with  a  capital 
of  £30,000  in  ti.OOO  shares  of  £5  each.  Object :  to  acquire 
tramway  undertakings  in  the  United  Kingdom  or  elsewhere,  and 
to  develop  and  work  the  same,  either  by  horse,  steam,  electricity, 
or  other  power,  and  to  carry  on  business  aa  carriers  of  pasaengen, 
goods,  minerals,  and  merchandise  of  every  description ;  aa 
omnibus  proprietors,  the  business  generally  carried  on  by  a 
railway  company,  etc.  :  to  acquire  concisions  for  the  establiah- 
ment  of  tramways,  the  installation  of  electric  lighting  or  motor 
power,  or  other  electrical  installations,  and  all  prii'ileges  connected 
therewith.  There  shall  not  be  less  than  three  nor  more  than  seven 
directors  :  the  first  are  to  be  elected  by  the  signatories  to  the 
memorandum  of  association.  Qualification  :  •%  shares,  Bemn- 
ueration :  Chairman,  £200;  ordinary  directors,  £160  each;  In 
addition,  10  per  cent,  of  the  net  profile  after  payment  of  8  per 
cent,  dividend. 


BUSINESS  NOTES. 


macr^A  Cavpaor.— The  receipts  for  the  month 
of  October  vera  £01,000.  aa  ^ainab  £60,781  for  the  oorrosponding 
pariod  laat  VMT. 


Weatem  and  BraaUlan  Telograpti  ContpMijr. — The  receipts 
for  the  week  ended  October  28  were  £3,099. 

Catatopie.  —  We  have  received  a  catalogue  of  pa(«nt  dynamos 
from  Messrs,  W,  H,  Allen  and  Co.,  Lambeth, 

Colohaater.— The  Colchester  Council  are  making  enqairtea  as  to 
the  cost  of  a  provisional  order  for  electric  lighting. 

WolTerhainpton. — The  tenders  for  Wolverhampton  electric 
pUnt  are  required  to  be  sent  into  the  town  clerk  by  Nov,  16. 

Cnba  Snbmarlne  Tnlasrapb  Oompanr,  Limited,  — The  receipt* 
for  the  month  of  October  wero  £34  mora  than  for  the  corresponduig 
period  last  year. 

West  India  aad  PanMna  Talagrapb  Company, —The  receipts 
for  the  halfmonth  ended  October  31  were  £2,049,  against  £1,W2, 
showing  an  increuso  of  £S7  as  compared  with  the  corresponding 
period  tost  year. 

New  Swindon. — Mr.  Morris  is  the  member  of  the  New  Swindon 
Local  Board  who  protests  against  the  purchase  of  the  gM  works 
until  full  inlormation  is  ac(|uired  as  to  the  cost  of  an  electric  light 
installation,  and  his  elforte  oDght  to  be  aided  by  technical  enf(i- 
neers. 

Soarboreagli  Teleplionea.— ^The  Water  Committee  of  the  Scar- 
borough Town  Council  have  received  an  estimate  for  the  establish- 
meot  of  telephonic  communication  between  thepumping  stations 
■t  a  cost  of  £480,  and  an  annual  charge  of  £jl.  Further  discussion 
of  the  project  was  postponed. 

City  and  Aoatb  t-ondon  Batlway  aompany, — The  receipts  for 
the  week  ending  October  30  were  £BSS  against  £802  for  the 
corresponding  gieriod  of  lost  year,  or  an  increase  of  £87.  The 
total  receiptefor  1892  show  an  increase  of  £  1  ,'290  over  these  for  the 
correB)Kinding  period  of  1891. 

StanordaUre. — The  Committee  of  the  Staffordshire  County 
Council  reported  at  last  meeting  that  the  touder  of  the  Electric 
Construction  Corporation,  Limited,  Wolverhampton,  for  lighting 
the  Werrington  Industrial  Ijcbool  by  electricity  had  been  accepted, 
and  that  good  progress  has  been  made  with  the  work,  the  installa- 
tion now  being  nearly  completed. 

Newport,— A  sub-commit(«e  of  the  Newport  (Men.)  Lighting 
Committee  have  been  io  London  for  the  purpose  of  making  en- 
quiries with  regard  to  the  installation  ol  the  electric  light  adopted 
by  the  St.  Pancras  Vestry,  which  is  regarded  as  the  most  suoceesful 
installaticn  by  any  municipal  authority  in  England- 

Brld^and. — A  special  meeting  of  the  Bridgend  Local  Board  was 
held  in  committee  last  week  to  consider  the  electric  lighting  quee- 
tion,  and  although  the  Committee  was  of  one  mind  on  the  matter 
it  was  thought  best  to  postpone  a  resolution  to  apply  for  a  pro- 
visional order  until  the  next  ordbkary  meeting  of  the  Board. 

Chelmaford  Fire  Alarm*. — At  the  Chelmsford  Town  CounoiJ 
last  week  it  was  agreed,  on  the  recommendation  of  the  Fire 
Brigade  Committee,  that  electric  belle  be  provided  at  the  firemen's 
houses,  with  a  central  fire  alarm  at  ihe  Bhire  Hall,  and  that  the 
lowest  tender  for  carrying  out  the  work,  that  of  Mr.  T.  H. 
Dennis,  of  Chelmsford,  at  it:41.  18b,  2d.,  be  accepted. 

Bowdoa  and  Altrlaobam.— At  meetings  of  the  Looal  Boards 
interested,  held  on  Monday  evening,  provisional  agreements  wero 
come  to  with  the  Manchester  &lison-Swan  C'ompany  for  the 
lighting  of  the  whole  district  of  Bowdon  and  Altrinobam  with  the 
electric  light.  Powers  will  be  token  both  for  streets  and  houses, 
A  central  station  of  large  capacity  will  be  put  down, 

Xleetrlc  ftoAemea,— The  Wutera  Morning  Ncim  haa  a  loog 
article  on  "  Electricity  as  an  Illuminant,"  noticing  certain  sug- 
gestive Bchemea  in  the  North,  more  particularly  io  Che  little  town 
of  Nelson.  This  newspaper  is  very  open  Co  the  advocation  of 
progress  in  business,  and  its  articles  may  perhaps  serve  as  a 
challenge  to  draw  forth  further  practical  discussion  of  eleotrlo 
schemes  for  the  West. 

Faolflo  Calila.- The  Qoeensland  Government,  Reut«r  says,  has 
lesolved  not  to  join  the  other  Australian  colonies  in  the  guarantee 
to  the  Eastern  Extension  Telegraph  Company,  by  virtue  of  whioh 
the  rates  to  Great  Britain  are  greatly  reduced.  The  reasons  given 
by  the  Government  for  this  decision  are  Uiat  the  guarantee  i> 
calculated  to  interfere  with  the  completion  of  the  Aoifio  cable, 
and  to  assist  a  monopoly. 
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OroBptoa-S«ir«ll  A««aiB«Ui»r«.~A  vborl  liine  aRO  Mr.  J,  C. 
Ho«elt  ntana;piif>  {Hirlnei  of  th«  LUn«lly  ElpplriF  Ligfliline  Com- 
|>Aiiy.  awiiml  iin  orxtcr  from  New  York  Huring  hie  visit  Uierc  bo 
*ii|>|ily  liin  iHrivnt  itccuniiilatoni  to  &  Kou-  York  ccntnJ  Btation. 
ktitl  («r«ral  t«rMiiM  in  th«  MniJoy  nf  tho  liiui  linvc  loft  for  N'ew 
Vorb,  bidudlttic  Mnmr*.  P.  Pnwi^ll,  II  Carnuh,  }'.  Bell.  T.  Tbomoi, 
I).  Itiitlca,  .1    O'ltiioii,  anrl  H.  <:la«nxtlni». 

KoMoll  ftikd  O*.  -  Tlis  liiiii  at  Kuim«I1  and  C(X  Imi  beon  formed 
to  carry  on  the  biiisitiuHi  of  ule«lrio*l  enDuioeni  kikI  coiitrnctorti  nl 
It,  Quean  ViRtoruBiroeC,  Lotulon,  unScr  the  mounKiiment  of 
LottI  Uuiwnll,  liitnl)-  (if  tli«  fina  of  Swinbumc  «d(I  I'o.  TIioj*  pra- 
|HMe  to  lUt  uid  •upply  cvory  roi|ui>it«  that  can  be  dematidod  for 
olactrtoal  work  of  «verv  deacllktloii,  beoida*  uuilonahUiii  iho  coii- 
tf&Mlog  for  nupfily  mm  treoUon  of  any  dMirwl  p\uM.  Tl>o  llrm 
•n  aboul  M  inue  n  oamtHefcenoive  illiuLiuMd  cittjklogue  of  olec^- 
Ifkal  (iliuil  and  litliii|pi. 

Cttr  (.ksliUiiit. —We  Imsi  tlutt  the  Electrical  8iipt>liM  and 
Fitting*  t'<iiD|H>ny,  Ijiuitol.  ato  al  the  preaeiit  tinie  bimlly 
mealed  ID  tbo  Cilj.  Among  the  numotoaB  inatallatioo*  tliab  tlii<y 
hare  no  hand  at  thu  rooiuDiit  are  the  Alliance  Marino  and  Unnernl 
Inauranpe  ('ompaiiy.  <'iiiiol' court  ;  ilic  Itoyal  Innirnnce  Com- 
pany,  Lom bait)- x toot :  Lii«f poo) and  [xindon  and  t-lobo  Innurnnco 
tonipany,  Cornhlll ;  Moloher*.  Ruii^  and  i'o.,  FeDchuicli' 
•venao  i  Ahrena  and  Co.,  Konoliurch-avtfiiue  :  Farqahantun, 
BoborU,  and  Plitllipa,  Upper  lliamea'Htreet  ;  MrEiraii  and  Co., 
LoisbBtil  street ;  etc. 

WeaMrn  Mid  Br»xllUn  Talograpb  Cunpanr.— Including  the 
ataovnt  brought  toiwani  fr»m  IH!ti  0:1, 4SU  m»  3<l  ),  the  hnlaiice 
to  the  oreilil  irf  the  revenue  aoooiial  i*  Ii49,367.  1^.  3d.,  from 
'Which  haa  to  be  dmluoled  J:I2,<80.  IOh,  for  dcbenturu  iiitsrott  and 
M.OIO.  10»  for  Uin  dobeoture  rcdennptlon  fund,  loavin)i  CSO.'iffl. 
IKn.  3il.,or  whi^h  £H,0i1i^ha>  boon  placed  to  the  ro»rro  fund. 
ThinlcnxH  i:ia,:iOT.  iSa.  3il,  Tbo  l>lr«ctoti>  rcoonimcnd  tho  [>■)-' 
inent  of  a  divMlMiil  of  3*.  ]>or  idiate,  fieo  of  Income  tax,  on  tfio 
ordinary  thnroi  (or  (he  half  ]r«Hr,  bcintc  at  tho  >al«  of  '.!  per  0«nl. 
|>«r  annum,  l-nriyin^  foinanl  CI,60L'.  Tw   M. 

Be«luBon4wtke.  -Thu  Electric  Ui;htin;;  ('nminiltoo  of  the 
lleokmiiixlwike  Town  Cminifil  rniorlvil  ut  tlic  Wt  mveiin]^  that 
they  had  held  an  nitjoiii  noil  mtvtinit  an  Ovtotivr  14,  wl>(<ii  a  letter 
«u  rend  ftwii  the  t.V>  oivraljvo  \\  tiolcAiiIu  l^a<:i(>tr.  Mimi^hHter, 
otferiiiu  (a  lakoSCn  llvhiii  ntlhc  into  of  M  {^.t  Boanl  of  Triido 
unit  It  WM  reaolvod  to  ii'iitc  to  tho  di<Ti>reiit  olcntrir  li)()itiiiK 
noi»|ianln>  ankln);  ugxin  nhai  <orni>  thoy  are  prepared  to  pat  down 
a  plant  al  Ibrir  o«'n  <«><l,  and  ■upgily  ilie  'awn  with  the  oloctrlc 
llgbt,  giiiitg  tiM  Hoard  iioH«r  to  purchaM  tho  plant  utider  an 
•grement  nl  the  end  01  a  term  of  yoarw.  The  minute*  were 
»p|<««ved. 

Ilc«trl«  laoaetM*.  — VV«  aro  itloaiwd  to  loarii  that  Mown. 
lVw-i<hiiii40  and  Ita^nun  United,  Limited,  uf  the  Htrand  Elovtrlc 
l*»iincli  Wurkn.  ('huwick.  hit-  just  rtvuivji]  nil  orler  from  J.  VVfxt, 
Rm|,,  u(  'tho  Alb-iny,  IV  1:111  til ly,  for  a  hiinitomely  linit<hed  elect rie 
UunL>b,  n.tft.  in  h^niflh,  10  be  built  in  their  boat  Btyle,  nnil  to 
travel  at  a  hlj(li  rate  of  •t>o«d.  Thn  boat  will  bo  oaod  onlireiy  for 
(il«a«uro  put|ia>ei<.  and  will  nild  yet  anolliei  to  what  i>  undouhtedty 
the  bgft  form  of  river  loaomoUoo.  There  1*  no  doubt  that  tho 
ttlevtrlo  Uiineb  biuancM  ie  |i«oviaK  remuueratlve,  and  lar)(«  iiiimbor 
of  en(|uiriei>  are  eonetaiitly  being  received  by  makere  (rout  all  part* 
of  the  world. 

HiiU.~Tli«  Hullro*poratlofiliavint{n|i;illntl  t«  tho  Local  Go veru- 
ntent  Koard  fur  i>oii«r  to  borrow  t^'.ffM)  fur  laylu^  down  the  flnt 
bwtallallan  uf  electfk  li){lit  ia  Hull.  Mauir  UeoerM  Henry  llnrley 
Croaler,  (t  K.,  on  20th  vik  attended  the  Hull  Town  Hall  (or tliepur- 
pOM  of  holdinit  an  etH|uiry  into  the  nutter.  The  proCMdio]^  were 
only  (uniial,  ihoic  buintf  no  oppoaition  The  Mayor  iCouncillor 
Rowan)  ( ounciltor  Holder,  ekainnan  oi  tlic  Klectric  Lif[htioa  ('oni' 
mittoe.  the  lows  clok  <Mr.  It  Hill  U«wo),  and  tho  bart>a||h  oloc- 
trioal  onffineur  '.Mr.  Lewi*)  wero  |ire«ent.  The  detalU  of  tho 
aolieme  worv  Uld  beter«  the  LDa|MctOT,  who  aftarwarda  vUltod  the 
llgtillnfc  Mtatlon, 

liawaa.—Al  tlie  Ka«t  Haawi  Coaaty  l.'ounril  inMlbie  thla  week. 
UaJoT  Cilwanln  will  muiv  that  JCJUO  Ij«  oii-onded  In  eh>ctric  ll)[ht 
Atttni;a(ur  the  (vuniy  Hull.  Ttiefullunin},' is  thereuort  a4  Uieaob- 
MMDasiltee  oa  ulecttto  li|{hiingi  "  That,  huvini;  held  a  oon*ultaliou 
with  the  dupulatiun  of  tlio  Lewoa  Town  Council  <uid  diaoaaaed  tho 
■lueettoii  oJ  elect  nn  liiclittnt;.  your  ■ub<ee«nnutl«e  reGomaead  that  in 
the  event ol  the  l>«w<wTuHnl  ouocUeMaUUhioitanoIectricligbtiDi; 
•Ijttion,  ur  deoldiiitt  to  l>*iid  tlieir  gayam  over  to  a  (labltc  com- 
pany !■»  lie  forined  litr  that  purpoeo.  thnt  (he  Baal  Swmck  County 
Council  a|fr«a  to  take  tiisn  them  the  eleotric  ourtwnl  nooeaMry  to 
lij|ht  tho  County  Hall  huildlngr,  at  a  coet  oj  Bd.  iter  Board  ol 
Trada  unit,  anil  that  tho  re>|utMia  litliiiKa  lor  tlu  U|[bt  be  pro- 
vided for  the  |Hif  pom,  at  a  ooit  to  be  aacertained  betor*  Dnally 
>  daddlBK  tho  tiaeMion." 

I.tnlannltt  OeUe. —Moaw*.  IjocUncho  and  Cic,  o(  I'aria,  haw 
awwUiMd  Ur.  R.  Aylnor,  at  *'.  Victortoatrtwt,  Wo*(4aioaler, 
IWr  aole  oonoaailoAalra  fur  the  innnulnctiiro  and  aale  in  ISrcot 
BdtaiB  and  therotonioaof  the  well  kooon  LeolanchAand  LelancM- 
Haiblnr  |wlauwy  battc«iw-  Mr,  Ajlaior  Inforsw  «*  that  a*  a 
■nanuilM  the  cutb  he  'uiifllivare  Keauine  Ledaneb*  b*U«rlca, 
MoMTiL  Leiilaiich*  and  Ch).  hai«  B«eonl«<l  to  Mm  the  aMilaHlvo 
rlubl  of  uam>)i  thiii  trwl«  tniirk.  Me  Muda  lu  a  oatalugne  ol  the** 
eelb,  bihI  *|a-i'>>il  ntlvntton  ia  dlfw'loil  to  tile  lie*  LeolanoW- 
llarMur  i-yliudiiol  HKlt''UnDrat«  battorMw  nl  both  wet  and  dry 
lyjw  thsri'  di-K-iilwl.  Tlime  are  U,  UirUnrhr'*  Inleat  patent, 
ami  are  inliiidiKioil  Into  RnKtand  fur  tho  llr<t  time.  Tliey  h>ve 
boaoma  wall  known  abraail,  B«d  ate  tltere,  It  !■  ■tateil.  rapidly 
•BpanodlllM  an  other  lorma  of  Ijeelanch--  batterta*.  a*  bclnj(  b^  tar 
the  neat  eAoient  and  ooonomloal  nil  yM  preduoed- 


A«iii«Mi»  mtf  VollSMtec*  —  It  iiMy  b«  reuc«Bb«i«d 
MeMrv.  Hodge*  and  Todd  wera  burnt  out  In  (kvtr 
mine  months  a^  It  did  not  lake  th«(n  loni^  to  vUirt  a0il& 
what  with  the  nccuraoy  and  cbeapncaa  of  thotr  Inatrumeous  * 
to  the  tiotieo  alttooted  to  them,  the  firm  bare  npldlv  ukanapad 
pUoe  In  maniifaecurtiw  (or  the  trade.  Biialoeaa  hM  Ibonm, 
and  now  tide  enterpi i*W  younic  Bm  arc,  wo  are  |il«iaa*d  to  bm^ 
foroed  to  m<yr«  from  11>,  Klr%-«ir«(4,  Hat  ton  (cardan,  ta  «ar* 
coin  mod  ious  premiiiu*  al  Hit.  Turnmill  (treoU  near  FanitfiM 
ktivet  Station,  and  hare  lar^-cly  in^niaMd  Unrfr  plant  Ml 
machiocrj-.  The  c|iec)aUtv  of  Mnwra.  Hnrlf^  and  ^lUd  we 
uminnlcn  and  voltiiietera  of  both  aptinK  aad  i^avity  typo.  wUx 
Ihoy  Monk  from  10  up  to  AOO  amperea,  and  they  oMO  do  a  ' 
bnainou  In  manafacturlnn  in*triimonM,  iiwitchm,  aiKt  ao  (v 
tho  trade.     We  wish  iliem  every  aucceu  In  thrir  now  pretnhaa. 

Bsmley.  —The  work  on  the  Bumlej'  Mfitral  elooLrto  alatioa 
boon  ponimonced.     Tho  biiildini(  will  be  oi   brink,  coUevad 
tcirncotta  ^'Ounoi,  and  the  hoiW  honao  will   in«a«iire  Ibm 
M(t.  by  ^-Hft.     It  will  contAin   two  Lnocaahire  boUw*.  3HL  1^ 
nnd 'ft.  In  dianiel«r,  luUplod  for  IQOIb.  workinft   praww^ 
heln(,'left  for  a  thinl  boder.     The  bolter  bou>o  will  alas  i 
fuel  tfconomiaeni  and  feffil-panii)*      The  KenemiintE-rDoni   la 
ei^ift     by   ISft.,   and   will    contain    eventaally    tbreo    anj 
1^  i.h.p,  dnvinic   three  dynamon,  and   Ie  to    be   prov' 
tinvclllns  cranea  iio  an  to  fadlilitte  any  refiwrfl  or  al 
thoinnclilneii     llioitAtkin  will  aUo  be  fitted  with  a 
acc-ninuliilore  from  whinli  the  eloctrleity  will   bo  aanptted    . 
th«>  engine*  are  not  worklnt'-    The  dlatrfbntlon    will  be  01  Ikt 
throe-wire  low-tenejon  ey*t«in,  and  the  main*  will    be 
»nd  laid  in   tho  earth.     Conmimere  will  eaiiply  their 
tubjoct  to  Corporntion  rejpnlationa. 

Crompten'e  Are  Wofin,  ChelmafWd.  — The  Cbalm^ord 
atv  vtuvrnviy  pnxxl  of  the  electric  work*  of  Meawa.  Croni 
Co,,  Liiniteij.  and  when  laiil  week  a  have  new  bolter  wae 
druwu  ilawtv  through  the  ilreeta  to  the  work*,  public  en< 
rote  to  a  hinli  pitch.  It  1*  an  iniHcatloD  of  the  convtAnt  1 
of  the  bualnnu  al  tlio  Company.  Tbo  botkn  i*  a  Itn.  itool  L 
boiler  by  Piinman  and  Co.,  at  (ilaafrow.  It  mcoaurea  SMt. 
indietneter,  and  i>- of '.'4(1  h.p.  It  la  fitted  with  inochantaal 
and  wntei  purilSer.  arid  will  di"|>tHC«  three  tetnporwry 
boilcm.  A  new  VVillanit  and  Kohinaon  «aiKine  la  ateo  twine 
Tlic  precMit  machineiy  in  the  work*  aopplioe  llt;lit  for  aboat  1^ 
He  p.  privato  liiihla,  and  the  e<iui<raleal  of  1,000  gitibUr  laa|a 
The  new  on|[ino  U  ca|.«ble  of  lupplyine  n.MVIK.cii.  lAmp*,Ml 
will  thervfoio  nllnw  (or  I/MO  cxtonaion,  when  one  of  the  taon 
jitlnf;  nnglned  will  bealw  aaed.  Sjioce  U  allowed  lor  the 
of  a  »oooi)d  Urge  engine  when  the  titchtlag  reiialrae  thU  |4aai 

beneaater.— The  Lancnater  Corporation  are   tho  ownen  W  UM 
borviiifli  i;n>  works,  iind  thoy  have  al«o  powen  under  a  pren^^ 
ottlot  to  «upply  the  town  with  tbo  electric  Ititltt.   A  sub  nwaMw 
bate  been  eon»iiler!n)(  electric  llLditinn  |>roJoct«s  ntnl  haii  ndal 
tarijua  inetallation  "latiotie  In    vnrioui  (lajtii  of   Kit^laal    TW] 
hate  Buhmitled  a  report,  in  which  they  reeoaomead    the 
of  the  low-leuaiuu  xyttem.      Tlie  Itraeh    Eleotrical 
Cotnimnv.    Limited.    Meaan.  Cromploo  and   Co.,    ^  '' 
Moaara.  Matlior  and  llatt  ate  to  be  Invited  to   far  'i 
ration  wl^h  a  oomplete  echeROo  anrd  detailed  ■peHtit.-,.L.>>,,~ 
lis'litiiiK  of  thu  borough,  together  with  oatimaiee  uf  the  aMt'it' 
which  they  would  bo  prepared  to  carrv  oni  ^ob  a  111  <i  wan    t^ 
« ut>.  committee'*  rejiort  wa«  oonaldere']  by  the    Town  Cmatfl  tat 
Friday.     Councillor  Huliiw  explained  that  the  noaeninMtaa<dfw 
waa  advancing  by  luaiit,  and  that  nalee*  the  alertrie  l%hi  aw 
adopted  a  btgo  cipcndiiure  would  hate  to  be  Ineiirred  la  aiMiV 
tion  with  gaa.     Tlio  rojiogrt  wna  adapted. 

Bath.  --  A  report,  whiob  had  been  deferred  frtm  the  taat  1 
WB*  pt^ocnted  in  reference  toeleotrto-metertoating,  at  the 
of  tho  Datli  Urban  ttanitory  Authority  la»t  week.  Ila  1 
|iorIant  rocommendntiou  wan  thai  apjiaratiu  aboold  be  *a|ifkd 
to  thn  ina|x>ctflr,  Mr.  J.  W.  (latohouae,  at  an  eMpeaae  not  aei^ 
in).'  £V>,  fill  the  toitiiiK  of  private  co4»unicr>'  laetena.  A*  la  lb 
iliiirteying  Coinuuttoo  thoie  wan  aoiBe  api>oaitlon  la  tbb  fntmrnH. 
Mr.  8turge*.  who  la  moving  |U>  adaption,  addreeaed  UmVm 
thai  point.  Tlie  gae  iaajveotor,  ho  laM,  wee  aenptiad  wU  the 
Bp|«rntua  hu  needwl,  and  theexpendltnieprofioMa  waaeaBedeaal 
by  tho  Local  Covemmcnt  Boanl.  Mr.  r^ror  aald  the  tea*  «■>>■ 
uao  ol  the  K'a*  inii|icvtor'a  apparatna  oane  to  the  Authority,  |l 
It  waa  at  iiroaont  Mr.  Iiotohouae  woold  kceii  all  the  tarn. 
iloore  aald  tlie  gka  inap(«tor  had  a  targe  aalary,  bat 
houee  we*  remnMmtoil  by  fetn.  After  larlher  dl 
Stwrgee  replied  pointing  out  iliai  l(  they  eaaio  to  the 
that  Mr.  Oatehou*«  wm  ovor|nid  by  fow,  they  oouhl  atta*  Ik* 
armnge«ne«t,  at  they  had  only  a  ebort-tiuie  agreeatoai  wiiJi  ki» 
The  report  waa  adopted. 

I,eed«  —The  Board  of  Trade  hare  now  gtvea  iheti  tral 
approtal  of  the  Ayitteni  ndonted  by  the  Yotkaline  Hnwia  to- Hew 
AeeUieity  Company,  linUed,  for  tupjilriaK  enetD  Badar  tk* 
ptovlaional  onkr.  The  ayateia  Ie  deeerlbed  ae  n  nigh  |mMMe 
allomatlag-eBrtent  tranfomiei  *e)>|ily  at  eocNtant  [ma  aw  ka 
trawtormet*  liiod  In  a«t table  pontion*  nci  r>on^iamvr>'  [  n  lelim, 
and  thedlalrlbetiiir  nialniuoaatilof  coi''  iUb 

laid  la  owt-tron  oowluiU  ander  the  (oi>l «  Thr 

layln(>  of  ihaee  ooaduita  la  onarly  oamp.nrai  •■<  lai  u  iiu>  . 
the  (lentre  o(  ihe  town,  Includeil  in  tlie  canpnar'*  orh(iaat 
ia  oanonaed,  about  5,000  yanU  ha*ln«  baga  Ui,!     fiat  « 
aMillcMion* for  light  are beug reeelred  (rem  o" 
of  iirtmlaea  in  other  tbonMighhiwK.  and  Uiu   - 
extonalona  in  the  artu  of  eupjily.     The  laying  ol  niuua  ekmg  Ihej 
route  to  Ilondingky  will,  It  b  oti>ecteil,  be  OBwmieeaJ   la  Ihe'j 
ooMtee  of  a  few  day*     The  ootapany  are  meetlwg  wltk  aa  ■*« 
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tngly  Kood  demiuid  for  the  ligbt,  the  applicationB  alroadv  booked 
iD^nduK  aimoat  all  the  leading  banks,  aa  well  as  pablic  buildlngt, 
hotele,  clubs,  private  reaidencei,  shops,  warehause,  offices,  etc. 
Strenuous  efTorta  are  being  made  to  be  ready  for  commencing  the 
BDpply  of  current  by  the  Ut  of  December  next. 

London  Streat  Halo*.— The  Highways  Committee  of  the 
London  County  Council  at  the  last  meeting  reported  that  tbey  had 
Gonatdeied  a  notice,  dated  14th  October,  1892,  from  the  West- 
minster  Electric  Supply  Corporation,  of  intention  to  lay  mains  in 
South  BratOD-mews,  and  a  further  notice,  dated  26th  October,  of 
intention  1«  lay  mains  in  Ebury-street,  Victoria-square,  and 
Albert-street.  The  works  proposea  are  anobjectionuble,  and  they 
recommend  that  the  sanction  of  the  Council  be  given  to  the  worbs 
referred  to  upon  the  condition  that  the  street  boxes  shall  be 
similar  to  those  previously  approved  by  the  Council,  and  that  the 
covers  thereof  shall  consist  of  iron  frames  filled  in  with  material  to 
•Dtt  the  paving.     The  Notting  Hill  Electric  Lighting;  Company  hod 

even  notices  Kir  mains  in  part  of  Nottine  Hi  11 -square,  and  for  mains 
Observatory-gardens  and  avenue.  The  mains  will  be  laid  in 
Uiree  2in.  pipes,  and  the  street  boiee  to  be  constructed  will  be  of 
the  pattern  already  approved  in  the  previous  notices  of  the 
Company.  There  is  no  objection  to  the  proposed  works,  and  the 
committee  recommend  that  the  sanction  of  the  Council  be  given 
to  the  works  referred  to  on  due  notice  being  given.  They  had 
also  considered  a  notice  from  the  Kensington  and  Knightsbrid^ 
Electric  Lighting  Company  of  proposed  extension  of  mains  in 
Hyde  Park-gate,  and  agree  also  to  these. 

Petwiwronslx.— The  Peterborough  Town  Council  have  com- 
plained to  the  gas  company  "  of  the  present  and  for  some  time 
past  interior  quality  of  toe  gas  supplied  by  them."  The  company, 
in  reply,  say  the^s  is  seveiSil  candle-power  above  the  parliamen- 
tary standard.  The  parliamentary  standard  is  U  candles,  and  the 
price  is  3e.  4d.  per  1,000  cubic  feet.  Well  may  the  good  people  of 
Peterborough  complun,  in  these  days  of  electric  lighting,  at 
having  to  put  up  with  14-c.p.  gas,  especially  at  the  price  named. 
We  notice  also,  from  the  local  papers,  that  there  ie  a  well-founded 
objection  to  the  spoiling  of  the  be*uti fully- painted  ceilings  in  the 
CAtbedrai  by  their  ex[>osure  to  the  products  of  the  hundreds  of 
goB  burners  now  used  inside  the  building.  The  new  organ,  now 
being  built  for  this  cathedral  at  a  coat  of  £4,000,  will  perhaps  be 
the  finest  instrument  in  England,  and  electricity  will  bo  employed 
in  its  manipulation.  Thia  organ  as  well  aa  the  ceilings  will  suffer 
by  exposure  to  the  unconsumcd  carbon  and  other  products  of  the 

great  number  of  gaa  burners.  We  heartily  wish,  for  the  sake  of 
lis  grand  old  motiument,  that  those  who  are  endeavouring  to 
have  the  cathedral  lighted  by  electricity  may  see  their  wishes 
carried  out.  We  should  think  that  Peterborough,  with  its  com- 
pact bnsineBs  area,  ite  good  hotels  and  public  buildings,  nnd  its 
]4-ap.  gM,  would  be  a  happy  hunting  ground  for  an  electric 
UgbtUig  company,  and  the  Town  Councirs  complaint  to  the  gas 
company  would  seem  to  show  that  any  reasonable  proposal,  from 
«  sound  source,  would  be  entertained  by  the  powers  that  be. 

Vtnt irrl a-nmhankm int  and  Bildfsa, —At  the  London  County 
Council  on  Tuesday,  the  l^aliby  of  the  proposed  electric  lighting 
of  the  Victoria  emtianlEment  and  Westminster  and  Waterloo 
Bridget  received  attention.  The  Highways  Committee  reminded 
the  Council  that  on  28th  of  June  last  the  following  resolution  was 
^isaed :  "  That,  subject  to  an  estimate  being  submitted  to  the 
CooDcil  by  the  Finance  Committee  aa  required  by  the  statute,  it 
be  referred  to  the  Highways  Committee  to  carry  out,  at  a  coat  not 
exceeding  £10,000,  an  electric  installation  with  the  necessary  plant 
tor  the  lighting  of  the  carriageway,  footways,  and  parapet  wall  of 
the  Victoria-embankment,  ai^  that  the  Highways  Committee  do 
nlao  confer  with  the  Bridges  Committee  and  the  Parks  Committee 
respectively,  and  roport  whether  the  plant  can  be  eetablisbed  on  a 
sumcientscale  to  enable  Westminster  and  Waterloo  Bridges  and  the 
Embankment  gardens  to  be  lighted  from  the  some  source."  Upon 
the  eetimate  being  considered  by  the  Finance  Committee,  doubt 
was  eipreased  whether  the  Council  could  nndertake  tbe  instal- 
Ift^on  without  first  obtaining  parliamentary  powers  for  the  purpose, 
and  also  whether  the  Council  had  power  to  erect  works  on  the  land 
under  the  Clearing  Cross  railway  bridge,  upon  which  land  it  was  pro- 
posed to  place  the  generating  works  in  connection  with  tbe  electric 
tight  installation.  The  Highways  Committee  have,  at  tbe  request 
of  the  Finance  Committee,  carefully  considered  these  points,  and 
have  taken  the  opinion  of  counsel  upon  them  ;  and  the  result  is 
that  they  have  come  to  the  conclusion  that,  in  order  to  prevent 
any  risk  of  the  action  of  the  Council  in  this  matter  being  called 
into  question,  it  is  advisable  that  the  Council  should  obtain 
parliamentary  powers  to  carry  out  the  proposed  installation.  Tbey 
accordingly  recommended  that  it  be  referred  to  the  Parliamentary 
Committee  to  take  the  necessary  measures  to  obtain  tbe  sanction 
of  Parliament  in  the  next  session,  to  the  carrying  out  of  the 
electric  tight  installation  on  the  Victoria-embankment  and  the 
Westminatersnd  Waterloo  Bridge*.     This  was  approved. 

BoUMt. — At  the  Belfast  City  Council  meeting  on  Tuesday, 
Alderman  Johnston  proposed  that  the  minutes  of  the  meeting  of 
October  13,  so  far  OS  they  referred  to  the  question  of  electric  iight- 
inp,  be  confirmed.  Mr.  Kelly  seconded.  Mr.  Wellington  Young 
aaid  he  had  heard  of  what  took  place  at  the  meeting  yesterday.  If 
he  had  been  present  at  that  meeting  he  would  have  voted  against 
the  proposal  to  accept  £4,000  for  the  first  seven  years,  and  £5,000 
for  a  second  term  of  seven  veors.  Mr.  Masbwaon  called  Mr.  Young 
to  order.  Mr.  Young  said  he  only  mode  that  stat«meDt  in  order 
to  ask  if  there  would  be  an  opportunity  of  disoaatinK  the  question. 
The  Lord  Mayor;  Certainly.  Mr.  M'Cormick  said  he  thought 
that  tbe  installation  should  be  five  times  as  large,  and  be  would 
move  that  tbe  minutes  be  antended  by  the  ioiertion  of  50,000  lights 
in  flaae  at  10,000  lightj.    Mr.  R.  Wilson  seconded.     Mr.  Lindsay 


asked  what  powers  had  the  Council  of  charging  for  the  light,  or  of 
compelling  its  use.  The  city  clerk  said  the  Corporation  bod  power 
to  charge  up  la  Rd.  per  unit,  Mr.  M'Cormick  said  he  had  advo- 
cated this  installation  three  years  ago.  In  Bradford  an 
installation  of  .VI.OOO  lights  was  put  up.  and  there  the  demand  was 
speedily  mora  than  the  station  could  supply.  What  hod  taken  place 
in  Bradford  he  had  no  doubt  would  take  place  in  Belfast,  which  was 
an  equally  pragrensive  city.  Dr.  Steward  supi»rtcd.  Mr.  Andrews 
ashed  if  there  was  anything  in  the  provisional  order  that  limited  the 
extent  of  electric  lighting.  The  city  clerk  said  there  was  no  limit. 
Mr.  Maeterton  asked  if  there  was  any  advanti^e  in  having  a  small 
installation  ;  if  it  were  cheaper  to  have  a  larger  one  than  that 
proposed  he  would  go  for  it.  Alderman  Bates  pointed  out  that 
the  installation  proposed  was  an  initial  one.  Mr.  Ritchie  spoke  in 
favour  of  district  stations.  There  woa  a  loea  of  volt^e  by  having 
a  large  central  station  equal  to  5  per  cent,  every  lOO  yards. 
Alderman  M'Connell  asked  what  fund  the  money  would  come  from. 
The  city  clerk  said  there  wasa  balance  of  £70,000  on  the  gaa  accoant 
which  could  be  utilised.  Alderman  M'Connell  aaid  he  understood 
that  It  was  not  at  present  pro]ioBed  to  light  the  streets,  the  lighting 
proposed  to  be  put  up  at  once  was  for  private  purposes.  After  some 
remarks  from  Mr.  Robert  Wilson  and  Mr.  F  Curley.  Mr.  Welling- 
ton Young  said  moat  of  them  knew  but  little  about  electric  lighl^ 
ing.  What  many  of  the  pablic  knew  about  electricity  had  been 
gained  through  the  columns  of  a  newspaper— he  referred  to  the 
Bel/a*t  Et-ening  Tdtfiraph,  which  hod  given  a  great  deal  of 
attention  to  the  qaeetion  lately.  The  amendment  was  then 
put  to  the  meeting,  and  lost  by  20  votea  tq  It.  Mr. 
Robert  Wilson  moved  that  the  10,000  light  be  increased  to 
25,000.  Mr.  Bennett  seconded.  The  city  clerk  pointed  out  that 
it  was  not  intended  to  start  lighting  the  streets,  beoause  the  coat 
would  be  three  times  that  of  gaa.  If  the  (ias  Committee  were 
instructed  to  light  the  streets  with  electricity  they  would  carry 
out  the  directions.  This  further  amendment  was  defeated  by  21 
votes  to  T|  and  the  motion  of  Alderman  Johnston  contemplating 
the  establishment  of  plant  for  10,000  lights  waa  passed.  The 
Council  afterwards  received  a  deputation  from  Cromac  Ward  to 
protest  against  the  erection  of  further  gaa  works,  and  to  urge  the 
eatabliahment  of  electric  tight  works. 

Olaagow  TramwAya.  — The  conclusion  arrived  at  by  tbe  writer 
in  the  Olnagon-  Herald  who  baa  been  giving  a  series  of  articlee  on 
the  tramway  motor  question  is  that  horaes  should  be  abolished, 
cable  should  bo  used  in  the  crowdetl  streets,  and  electric  traction 
in  the  quieter  suburbs.  The  Tramway  Trust  seem  to  be  intending 
to  make  a  fair  beginning,  and  have  recently  advertised  for  the 
equipment  of  certain  quieter  routos  on  the  trolley  system.  They 
have  been  in  communication  with  tbe  Thomson. Houston  system, 
and  other  firms  will  no  doubt  have  a  chance.  Two  routes  are 
being  proposed  for  experimental  lines — one  from  Mitchell-street  to 
Springburn,  with  a  branch  to  Maryhill,  6J  milea  of  double  track  ; 
and  the  other  to  Springburn  and  Dennistoun,  from  St.  Vincent- 
place  only.  The  tube  pole,  he  thinks,  should  not  be  used,  the 
Milliken  lattice-pole  being  far  preferable-  The  Iltrald  continues : 
"  Whatever  firm  or  company  the  Corporation  employ  to  eqnip 
the  electric  lines,  it  would  be  well  to  get  tbe  firm  either  to 
guarantee  thut  the  working  expenses  shall  not  exceed  a  certain 
sum  per  car  mile— aay,  for  the  first  three  years—  or  else  get  the 
firm  to  work  the  routes  for  such  a  period  of  time  For  a  fixed 
remuneration.  This  would  at  once  teet  exactly  what  the  electric 
men  are  prepared  to  do  in  this  country.  It  will  be  remembered 
that  the  Town  Council  got  a  guarantee  for  accumulator  traction, 
and  even  with  that  they  have  not  yet  adopted  it.  The  accounts, 
of  course,  should  Ije  under  the  superintendence  of  the  Tramway 
Trust's  accountant.  In  passing,  we  would  say  that  the  Tmat 
should  not  definitely  abandon  all  thoughts  of  electric  accumu- 
lator traction.  The  enormous  advantages  of  that  system 
for  auiet  level  routes,  and  in  residential  districts  where 
no  other  system  is  practicable,  have  frequently  been  emphasised, 
and  they  should  not  be  forgotten.  We  have  mentioned 
some  reasons  for  the  especially  bad  results  in  Birmingham, 
and  we  think  many  of  the  causes  aro  avoidable.  The  Electric 
Power  and  Traction  Company  of  London  atill  adhere  to  their  offer 
to  run  accumulator  cars  at  a  haalage  charge  of  4jd.  per  car  mile 
in  Glasgow,  or  nearly  Ijd.  per  car  mile  less  than  horse  haalage 
preaenbly  coats.  This  is  a  guarantee,  and  cannot  be  lightly  pooh- 
poohed.  The  stoppage  of  their  small  installation  of  cars  in  London 
has  really  nothing  to  do  with  the  question.  The  cars  were  run  to 
give  the  company  information  upon  which  to  base  contracts  and  offers, 
and  that  information  having  been  got,  their  puriiose  was  served.  We 
therefore  hold,  especially  in  view  of  Improvements  always  going 
on,  that  tbe  Tramway  Trust  should  not  lose  sight  of  the  Electric 
Power  and  Traction  Company's  offer.  Perhaps  the  Trust's  hands 
will  be  full  enough  meantime  with  other  work,  but  the  turn  of  the 
accumulator  ought  to  come.  In  this  connection  it  should  also  be 
noted  that  the  Electrical  Power  StorSfce  Com)ianv,  who  monufaC' 
bure  accumulators,  have  now  begun  to  advertise  that  tbey  are  pre- 
pared to  undertake  tbe  maintenance  and  working  of  approved 
tramwaya  equipped  with  self-contained  electric  cars  at  rates  from 
55  to  65  per  cent,  of  tbe  gross  receipts.  This  is  so  good  an  offer 
that  tramway  authorities  cannot  afford  to  ignore  it.  It  means 
a  working  expense  of  from  about  10  to  20  per  cent,  less  than 
tbe  cost  with  horses.  Glasgow  has  many  lines  suitable 
for  accumulator  traction,  so  that  the  Trust  ought  really  to 
reconsider  the  matter.  Enquiry  can  do  no  harm,  and  possibly 
Birraingbam  experience  may  only  be  a  steppin^-atooe  to  snccess. 
We  believe  the  idea  of  the  Trust  at  present  is  that  they  can  be 
getting  the  power  station  erected  for  the  trolley  wire  lines,  the 
machinery  placed,  and  the  poles  set  up,  so  that  when  the  tram- 
way comjjany's  lease  expires  in  1894  the  electric  line  may  be 
started  with  little  delay.     But  Uie  tame  oonrae  is  open  In  regard 


464 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  4.  1892. 


to  tiM  eaUt  lyMMn.  U  tpcMftra  thai  tba  TVort  wa  Mill  •onowhM 
dabieos  ■•  to  iba  initial  oo«L  In  ttis  wd  of  Usl  jrMr  the  Tramwity 
CmnaiLttoa  obUin«d  from  Meaara.  I>>ok,  K«it,  and  Co.,  tli«  coo- 
■tructan  of  tlw  London  »ad  tb«  EMintnti^  eablo  lioM.  >n  Mlimnle 
o(  t^  loial  ooat  «f  caaMmetit^  and  ai)uippi«|[  five  miloi.  doiiblv 
traeh  (M|BaI  lo  10  ibUm  littKlo),  oo  Iho  avU*  iiy>Md).  The  oMiiiiat« 
«M  H  tollowi : 

Trac4i,  tube,  aad  puling  complete £85,000 

Bagine-rooat,  isBchiBcry,  «t*Me.  ate. 9,1B0 

44  cripparcaM  (damiBU*) S^UO 

Total 99.aaa 

Thia  ineluilBd  ttsiek  rail*  and  Uia  eanaoway  tatU-  It  >b«  Corpon- 
Uon  M|iuUad  Uiaaa  Ui«  MUiaa(«  voubl  ba  radoced  to  £,19,030.  It 
did  noi  JMiluda  bad.  Tba  tama  Stta  have  Jasi  init  in  ai>  aallmala 
(of  another  town  lor  tba  oonvoraioo  of  21  mUBa,  double  track,  (ran 
ataam  to  oabl*.  The  w|sipai«<it  tncludoa  20  luv*  bo):ie  oan  with 
piopan  on  tbe  plaUornM,  a»d  the  eaiinui4,  iacTnding  eoipiio  and 
bracr-lMMM.  «ta,  «otaplel«,  h  £53,Wi>.  A  htrfp  projMrlion  of  the 
isiatlng  tM«k  raiu  ana  Mtta  will  bo  uMd  aeain.  Nov  both  here 
aiid  in  IIm  eaaa  of  tha  OIm|[ow  «atlia«>a  Ui«r«  i>  lurtlwr  nroof  tiiat 
Iha  labia  tf»ma  ooaU  vary  liUla  mar*  than  a  ha»«  InrtallMion  for 
attaary  tnAe,  micli  anaear  ai«ry  l*o  minaleH,  All  wborympa- 
thlaa  wllb  the  aolid  claiina  of  tnbla  traotkin  will  be  glad  thiil  tha 
Tnnway  TraM  are  Msrioiuly  tliiiikin(  of  ipvii^  it  a  trial.  We  are 
aOBviBoed  that  with  wiao  Mitpneaiiafr,  oomtriMlMn.  and  miuiatfe- 
mant  noibtiifr  nwre  !■  necoMMry,  aM  vre  took  forward  u>  Ine 
tima  vhca  Glaagow  wilt  hare  ■  ■yat«iD  of  cable  roodn  oom- 
parable  to  Mnna  of  Uiow  in  America.  We  have  dealt  with 
Uia  praaBDt  ptwitlun  of  the  aladho  aeeaesalalor  ayaUm  In 
EoKUnd.  We  hnie  ahown  tJia  graat  ancMW  of  eanle  trac- 
Uon  al  ham*  aad  abroad.  Tba  nMre  or  leas  dabioiia  ooodliion  ot 
riaolriellv  with  tba  ui'Mhoul  wirv  for  a  Cair  traSo,  togetheii  with 
lU  low  BrM  ooat  and  elBoieinoy  «■  for  oa  axpetlenoe  f^oea  for 
aubarbaii  linea,  hat«  been  potittod  out.  Ito  afaaoIul«  uneaitabtliiy 
(or  heavy  city  work  baa  been  demonitroMd.  Tbe  |iaaiuou  mad 
proapecla  «l  nMcbaNlca)  power  for  Rrltlth  tnnowayi  have  been 
aketcbod,  aodatflaaea  baa  been  taken  at  now  InvontlonK.  Tbe 
work  to  be  dooa  H>  mak^a  a  rbanfco  U>  the  aloctrlc  and  tbe  oaUe 
ayatOTi  baa  baan  tndlcat«d7  All  thaaa  Mudlea  [fotnt  anintaUkably 
to  ona  oondaMen,  whtoli  roay  be  brieUy  aipreaied  In  Ilia  phiaao'- 
cable  for  (be  city,  oteotrktly  fa«  tbe  euburoa," 
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OtTToaiK  34. 

IUSA,  DaetTleliy  wotara  aad  Inprevananta  tbaratn.  Arthur 
^Vrik'Ht,  36.  Park  crtment,  Hri^toii. 

\«m.  Blectrle  railway  ayetaWB.  WUUam  R.  Irbh,  0,  New-inn, 
Ifinilnn.       r<jiiiiil"t<>  itjxiftflttilion  I 

lODCZ  ImproTomeata  to  meaju  «r  appamtua  for  onabUnK 
•Leotrlo  cnrrant  te  be  itertvetl  from  aa  luDoiidoaeeiit 
laBiplwlAer  aad  oandDet*d  la  a  tamp  or  oUter  stootrlc 
appiarattia  at  m  dlMajice  marafroBi  Hidin.-)'  Alliol 
KiinlWi  'H,  Moutham(>toa-buildintpi,  (.'hanoeiy-lanei 
fxtndon. 

19076.  loaprova^MMla  !■  or  ralatln<  to  niieropboaa  earbeaa. 
(leor|[e    Soptlmuii    Hooker,    '.T,    M'<r:iii'--1iit<v.   Ciui'ion- 

IM7T.  iBprsmtneata  ta    or    o»iuiMit«d  wUh    nuUoa    or    oon* 
dolta  (or  gleettto    e«blea.     Joaejib   Aud,  'I;,  Sauthun))- 
ton '  bsilduiga.  Chancery -Uuia,  I^ndon. 
OCTOKIX  25. 

lOITT,  Inproremanta  la  al«oirlo  are  lampa.  Reorge  JoMfib 
I'bil^l,  t>i   <il«tcr  rood,  B(it,-hIon. 

IBItS.  lMpr*vata«Bia  In  iBaulaton  (or  ataetrloal  asd  etbar 

pnrpeaaa.  lletirir  Hum*  LAkc,  4A.  .Soiilliaiapton  build- 
Iniia,  ClMUicery-Uno,  London.  iJahna  Pratt  t'ompany. 
United  Btaloi).     (Complete  aiienlvstion. ) 

lOlffl.  ImproTMBaMMta  araoaBa«ta4  with  tetepbooaraaalMr*. 
Wiltiain  PUUlpa  Thonipwin.  0.  t.r>id'*ir»l,  Uverpool. 
(•oorKe  Vaaghan  Beo)Bmin,  I'ltitenl  StAt«i,  ('omiilete 
■pod&cation. ) 

imo.  iBprovawasta  la  lb«  pr*4«etl««  of  oblonne.  eeda.  oad 
otber  pro«la«ta  by  etaeuelyala.  and  !■  apnarataa 
aviplayad  Uiaraln.  llcniy  B!»ckinan.  &3.  (.'Iianijcj']!  lane, 
Loodon. 

19m>  Iwplinameaia  la  alaetrtoal  apparalaa  for  Ufbtlng  and 
MIlBistahtnR  saa  IMnpa.  aaO  for  tiidlralUi(  BDlo- 
MMeatly  wli»lber  til*  fae  U  lit  or  axllBSaLaliad.  Aiel 
(Mtnft,  >•  Suulti  Dtiuel.  liiuljiii},  London.  (ComplMO 
•fMolfloaUoB.I 

19IM.  Am  liygawat  ta  iPoaAdoaoeal  al«eirte  lamp*.  Ollvar 
lamy,  2S,  Soolhampton  .  buildlngi,  Chan«ary  ■  lane, 
LanAM.  irhe  WBatingbouae  Electric  and  UanafactarifiK 
Company.  United  !4lale>  ) 

I0IM.  Imprawetaaala   In   tele^liapaa  and   In  tb«  appUeatlon 
Utaraaf  M  railway  alCMtUUw.  Charlaa  I«ntfdoo-I>avie«, 
H,  Sontbami'iun  b>iitdlB|[a,  Oiaiicery-lMa,  London. 
tkroBKE  26. 

1V322.  Am  iwprovad  apparatoa  lor  the  prodaotloB  eC  alaotrl* 
enrroBis,  alter aallBs  In  dlreotlea  wltb  sraMt  fr*- 
Vnaawy.  David  flalomona  aad  Laoaroa  I'yko,  'M,  Kow 
Totbiilatreat,  WaeiMiiiMtat,  Loitdcn. 


1929). 
19236. 


IS2<!2. 
IKtKI. 


iMproTeiBeau  la  eleetrU  batlarMe,     Edwin  Piwaed,  CI, 

Quwii  ^^r-t.<Tl(  •i.'M.i,  Lorxlon.  :  Rrn^iat  Proand,  AMIrthI 
iHtprareaieiiia  Id    and   raJatlsn  I*  tba  caaacMlas  aad 

dutrlbuitoa  or  «leetrt«^  aaarty.     Georg*  WUklaaia. 

M*ii-tirlil  Hciii«o,  S>iilli|»rl,  lAn<^ashlr«. 
10912.  taiproraBenta  In  enaoa  tmr  oonlAlBlMff  eleaUM  baailw 

and  tbe  Uka.    Alfred  Obtaaaw  and  Cbarlaa  TWt7tt,41. 

Soutbamtiton- build !nj[»,  CbaoMry  Uno,    L>oi>do«.     (Dm 
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NOTES. 


Antwerp. — The  contnct  between  MM.  Van  Ryuel- 
berghe  aad  Moris  and  the  town  of  Antwerp  wu  sifroed 
last  week. 

Swiss  Telephones. — The  length  of  the  wires  used  by 
the  rarioas  telephone  systems  in  Switzerland  is  ifiTen  as 
13,310  miles. 

PemmaL — Mr.  Sidney  Hai^reaves,  consulting  elec- 
trical engineer,  is  leaving  for  the  Cape  for  the  winter  on 
aoGoont  of  ill-health. 

Tempered  Gojtper. — Over  600  different  patteroB  of 
commutator  bars  and  segments  are  now  made  by  the  Eureka 
Tempered  Copper  Company  of  America. 

Degrees. —The  course  ia  electrical  engineering  is  now 
acknowledged  as  part  of  the  work  leading  to  the  Pb.D. 
degree  in  physics  at  the  Johns  Hopkina  University. 

T»iiH«.»i  Telesraphs. — The  Gtoremment  of  India  have 
aanctioned  the  construction  of  a  line  of  te1^;raph  from 
Srinagar  to  Aitor,  by  way  of  the  Stragbad  and  Burzil 
passes. 

■leetiie  Railroad.— Mr.  H.  Ward  Leonard  is  busy 
constructing  an  interesting  electric  railway  for  passengers 
and  heavy  goods  traffic  between  Johnstown  and  Olovers- 
Yille,  New  York. 

■leetrle  Metora. — Prof.  Crocker,  who  has  means  of 
judging,  eayi  there  are  between  60,000  and  100,000  electric 
motors  now  in  use  in  the  Statee.aa  against  about  1,000  only 
in  the  whole  of  Europe. 

Belglaa  SxhiUtion.— The  proposal,  h  is  stated,  has 
now  been  definitely  .idopted  to  hold  the  Belgian  Inter- 
national Ezbtbition  of  1895  in  two  sections — the  one  at 
Brussels  and  the  other  at  Antwerp,  the  two  parts  being 
connected  by  an  electric  railway. 

BerUn. — A  report  by  Herr  Cuno  states  that  Berlin  is 
DOW  lighted  by  2,916  electric  arc  lamps  and  67,459  incan- 
descent lamps.  In  addition  to  these  there  are  263  private 
installations — 170  driven  by  etaam  and  83  by  gas — which 
supply  3,287  arc  lamps  and  40,801  incandescent  lampa. 

Terrestrial  Uagnetlsm. — A  French  officer,  M. 
Bibard,  propounds  his  theory  that  the  terrestrial  magnetism 
ia  due  to  earth  currents  engendered  day  by  day  by  the 
solar  heat  travelling  round  the  globe,  and  that  theae 
currenta  being  from  east  to  weat  produce  the  magnetic 
effect. 

Stealing  Lamps. — The  Southend  piermaster  has 
evidently  been  troubled  with  purloinera  of  incandescent 
lamps,  for  be  reported  at  the  last  Board  meeting  that, 
amongst  other  articles  missing,  he  had  found  10  incandes- 
cent lamps  missing  from  the  winga,  two  from  thtf  lavatories, 
and  five  from  the  orchestra. 

Meteerology. — At  the  meeting  of  the  Boyal  Meteoro- 
logical Society  on  the  16th  iust.,  a  paper  will  be  read  on 
the  "  Thunderstorm,  Cloudburst,  and  Flood  at  Langtoft  on 
July  3,"  by  John  Lovel,  F.R.Met.S.,  and  "On  the  Measure- 
ment of  the  Maximum  Wind  Pressure,  and  Seacription  of 
a  New  Inatrument  for  Indicating  and  Recording  the  Maxi- 
mum," by  W.  H.  Dines,  B.A.,  r.R.Met.S. 

Niagara. — Among  the  plans  under  consideration  for 
the  electrical  transmiaaion  of  power  from  Niagara  are  those 
of  the  Oerlikon  Company;  Brown,  Boveri,  and  Co.;  the 
Compagnie  de  llndualrie  Electrique,  of  Geneva;  the 
General  Electric  Company,  of  New  York ;  and  the  West- 
inghouae  Company,  of  Pittsburg.  No  decision  aa  to  the 
system  to  be  used  has  yet  been  definitely  made. 


Orsphlte. — If  engineers  knew  all  the  good  qualities  of 
graphite,  there  would  be  twice  the  demand,  thinks  a 
technical  correspondent.  Mixed  with  oil  drippings  and 
smeared  on  bolts  it  effectually  prevents  rust  even  in  the 
dampest  places,  but  the  graphite  must  be  of  good  quality. 
It  may  be  used  for  pipe  joints,  cylinder  heada,  and  piston- 
rod  packing,  besides  the  lubrication  of  bearinga. 

North'Iast  Coast  Ingimeers.— On  Saturday,  a 
general  meeting  of  the  North-East  Coast  Institution  of 
Engineers  will  be  held  in  Weat  Hartlepool,  when  papers 
"  On  the  Combustion  of  Coal  and  Prevention  of  Smoke  " 
will  be  read  by  Mr.  J.  R  Fothergill,  vice-president ;  and 
"  On  a  System  of  Mechanical  Aid  to  the  Investigation  of 
Speed  Curves,"  by  Mr.  J.  Denholm  Young,  Wh.Sc 

Alnmlnlnm. — The  Aluminium  Company  will  soon  have 
to  change  its  name  to  the  Sodium  Company,  it  would 
appear.  The  trade  in  aluminium  has  been  entirely  revo- 
lutionised by  electricity,  and  instead  of  selling  at  20b.  a 
pound,  this  metal  is  now  supplied  at  2s.  The  company 
have  gone  in  for  tbe  production  of  sodium  at  their  Oldbury 
works,  and  have  been  sufficiently  successful  to  induce 
them  to  extend  the  works. 

Rival  niomlnants. —  The  chairman  of  the  South- 
ampton Gas  Light  and  Coke  Company,  at  tbe  half-yearly 
meeting  last  week,  said  the  company  were  not  at  all  afraid 
of  the  electric  light ;  the  fact  that  they  hod  increased  the 
ealeofgasby4,500,000cubicfeetduring  the  half-year  proved 
that  it  had  not  injured  them,  and  it  appeared  to  him  it 
was  only  one  illuminant  added  to  those  already  in  nae,  and 
that  there  waa  plenty  of  room  for  all. 

Sontbend  Pier. — The  Southend  Committee  have  recom- 
mended that  a  Bum  of  £5  should  be  divided  between  the  two 
drivers  of  the  electric  cara  on  the  pier  for  the  efficient  way 
in  which  they  have  driven  the  cars  without  accident  during 
the  season.  It  seema  that  last  year  there  were  several 
accidents,  and  the  Pier  Committee  considered  the  matter, 
and  thought  it  would  be  policy  to  hold  out  some  induce- 
ment for  the  men  to  run  with  carefulness. 

Teohnloal  Xdnoation.  —  An  architect  has  been 
appointed  by  the  Dunfermline  School  Board  to  prepare 
plana  for  a  propoBod  technical  achool  at  a  cost  of  about 
£4,000.  A  number  of  classes,  which  will  be  incorporated ' 
with  the  technical  school,  are  at  present  being  conducted, 
and  it  has  been  agreed  to  open  a  preparatory  class  in 
chemistry,  and  to  appoint  Mr.  E.  N.  F.  Hamilton,  of 
Glasgow,  teacher  of  steam  and  applied  mechanics. 

Trinity  Rngineer. — It  was  generally  expected  (says 
the  Observer)  that  Sir  James  Douglass's  successor  aa  chief 
engineer  at  Trinity  House  would  have  been  his  son,  who 
has  aided  him  in  several  of  his  works,  notably  in  connec- 
tion with  tbe  Eddystone  Lighthouse  ;  but  the  choice  of  the 
Brethren  has  fallen  upon  Mr.  Matthews,  who  was  assistant 
to  Sir  James  for  many  years.  Mr.  Douglas,  however, 
becomes  consulting  engineer,  with  the  reversion  of  the 
higher  post. 

Simla. — The  question  of  lighting  Simla  with  electric 
light,  says  the  Indian  Engineer,  is  under  consideration,  and 
it  is  proposed,  if  a  practicable  scheme  ia  prepared,  to  form 
a  company  to  carry  it  out.  One  of  Messrs.  Siemens's  engi- 
neers has  been  examining  the  project  for  drawing  the 
requisite  power  from  the  Sutlej ;  but  on  account  of  the 
expense  this  pfuject  is  likely  to  be  given  up  in  favour  of 
auotber,  which  would  draw  the  power  from  the  municipal 
water  works. 

Original  Researoh. — Tbe  Royal  Institution  has  re- 
ceived a  grant  from  the  Goldsmiths'  Company  "for  the 
continuation   and   development   of   the  valuable  original 
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rMWreh  which  tho  Roeietj  ti  eiifcivKed  in  cutyinR  on  ;  and 
■qweUllj  lor  tbtt  prowcution  of  tnTeiliKAtion  nn  the  pro* 
pertiMoi  DMUanftt  Umiipratiiro  np[>iYuichin^  thftt  o[  tho 
uro  of  Kbaoluto  lempenttire."  A  donation  a(  £G0  ha> 
kin  bwin  nceived  trom  Mr.  F.  D.  Mocatta  for  carrying  no 
InT6«tig>tionB  on  liquid  hfdrogon. 

Vork  Court*  of  JosUoe.— The  wirini;  of  iho  new 
courta  of  justice  at  York  for  thoa]«ctric  light  bu  jiut  beeu 
complctod  for  450  lighto.  Tb«  work  hxa  been  carried  out 
by  Hewn.  Benlom  and  Soos  in  a  roty  «ati«factory  muntior 
under  tho  BU)>erint«nd«nce  of  Mr.  Sidnoy  Hargreavea.  The 
York  Corporation  aro  now  puttJnK  down  an  IS-h.p.  Otto 
gas  Dngino  to  drive  a  OroiD|>ton  dynamo,  to  li^ht  simply 
ibe  police  de)iurtnient,  the  prison  cells,  and  fire  stntion. 
The  rerosininp;  portion  of  the  building  is  not  to  be  lighted 
until  the  p;eneral  town  lighting  is  complote,  the  tenders  for 
which  have  been  already  received. 

TnUn  UghtAag  —\t  is  n  greut  pity  that  the  eflbrt^  of 
eleotrrcal  en^inonr*,  given  for  m  long  to  minors'  !aii))«  and 
omnihas  lighting,  cannut  be  luniei)  scrioiisly  to  tackling 
tbt  (woblam  of  train  lighting  by  separate  lamps.  In 
MTtral  easM  trials  have  been  made  by  the  niilwny  com' 
paoies  with  dTnamoa  carriod  on  the  train  but  these  have 
not  always  achiorcd  conLintwd  aaecets.  An  instance  of 
thia  ii  given  on  the  Pmarth  section  of  the  TalT  Valo  Rnil- 
way.  where  it  was  found  the  distAnccs  tietween  stations 
was  too  abort  to  allow  siilTteient  clMlricity  to  be  produced 
U>  rapply  a  good  light  when  the  train  was  at  a  standstill, 
and  a  return  has  been  msde  to  oil  and  gas. 

UTarpooI  Overbead  Railway. — The  lirct  train  on 
the  Liverpool  Overhead  Electric  Railway  was  run  on 
Tueeday.  carrying  the  directors  and  their  friends.  The 
trip  was  rery  satisfactory,  the  behaviour  of  tho  main 
engine*  and  dynamo«  being  all  that  waa  anticiinted.  and 
the  experiment  indiutod  a  very  mooeaaful  issue,  lliere 
were  prevent  the  ch^iirman  of  the  railway  company  (Sir 
William  Forward)  and  the  whole  of  the  directory  as  well 
aa  Mr.  J.  B.  Orwtboad  and  Mr.  Pranoi*  Fox,  the  engineers. 
The  contraetora  (the  Electric  Construction  Corporation, 
Limited)  were  repiesented  by  Mr.  Thomns  barker,  who 
received  the  oongralulation*  of  the  whole  of  the  party. 

Eiord  KinRHburRh  en  Slsctrioity. — On  Monday, 
Lont  Kinitsl>nrub  lin'irered  the  ui^fniiie  lecture  of  the 
Annitate^d  Course  in  Ehindee,  on  the  subject  of  "  Electri- 
city ;  Where  Found.  How  Got,  To  What  End*."  He  was 
giMl  to  learn  that  thmdMi  waa  to  be  tbs  6r>t  large  city  in 
Seotlatid  Ibat  woald  be  tborouf;h1y  oquip]>ed  with  electric 
light  Ho  hofwd  it  would  not  bo  long  bcfoie  the  in 
babitanta  of  Dandee  would  have  something  betlnr  to  move 
their  trancars  along  than  itesra  en&iiws,  because,  in  his 
opinion,  tbey  wanted  cleaner  and  better  power  for  the 
pur|Ki*es  nf  street  loooniotion.  They  in  Ktliiibargh  would 
live  in  hope,  ami  he  trusted  the  example  of  the  city  of 
Dundee  ■■  regard*  electric  lighting  would  bo  very  rapidly 
followed  [here. 

Weatlngboaao  Lamp. —  The  new  Westinghoute 
lamp,  about  which  so  much  is  beint:  said  in  America  at  the 
pnaent  moment,  is  understood  to  be  a  stoppered  lamp  with 
tba  holder  and  fiUment  fiuing  into  the  bulb  like  the 
crinieal  itoppor  of  a  cbemiit'a  bottle.  It  baa  been  well 
tested,  and  the  company  pnmfae  latiafactwn.  Thia  eon> 
•truetion,  It  Is  maintained,  will  avoid  the  Edison  patents, 
and  is  protaeted  itaelf  by  the  old  Sawyer-Man  (Mienu, 
beeidaa  other  newer  patenu  owned  by  the  Weetingfaouse 
Company.  The  result  of  this  unexpeeted  taore  on  the 
part  tA  the  Wettlngbouai  people  will  be  watched  with  keen 
inlanat  on  this  side,  though  there  is  hardly  likely  to  be 
•nefa  spirited  mntnnray  betwaan  the  owners  of  [latent 
rifbu  bar*  aa  in  Um  Sutoa,  wbwu  alraady  a  Ur^e  number 


of  manufwturen  are  interested  in  the  produetion  ol  (nna 
descent  Lamps. 

Oas  Supply  to  Eloctrlo  Coatomora. — U  vill  W 
remembered  that  the  Carlow  Gas  Company  took  onsrgetk 
siction  by  roftising  to  supply  gas  to  several  bouaehoUm 
who  sul»titut«d  electric  light  for  gas  in  the  lighting  of  tUr 
houses.  Though  not  using  the  gas,  tbey  preferred  lo  Inif 
the  meters,  so  as  to  be  able  to  fall  back  upon  the  gas  in  out 
of  a  failure  in  the  eleolrie  supply.  At  the  CarlowQnart« 
Sessions  the  gas  company  brou^t  an  action  against  a  hniM 
holder  to  eompel  him  to  give  up  the  meter,  as  it  waa  ihr 
property  of  the  company.  Tbe  county  court  judge,  wiib 
out  deciding  the  question  that  bud  been  r&iaed  at  to  cW 
right  or  wrong  of  tbe  company  refusing  gas  to  t^e  prhMi 
consumer  when  be  pays  for  what  tbe  meter  reKUt«\  S^ 
missed  the  case  on  the  ground  that  the  company  haf« 
right  to  remove  the  meter  until  tbey  b*d  first  cat  «l4i 
connection  with  tbcir  mains. 

Separable  Lamps. — Tbe  attention  that  b  ha^ 
drawn  to  the  design  of  incandoeoont  lamps  eo  eooitnuiri 
thut  the  filament  can  be  removed  and  renewed  will  cant 
interest  to  be  given  to  tbe  new  lamp  of  Mr.  Fnaak  s 
Smilh,  superintendent  of  the  tamp  department  <d  tbs 
Woatinghouse  Comjiany.  He  bus  found  that  ositab 
compounds  of  the  alkaline  with  the  ailteon  |[roi^i  af 
elements  may  be  used  to  form  the  csrryii]^  Ma. 
These  com|)oundt  are  soluble  in  hot  wkter,  tat 
nt  tbe  tame  lime  they  have  certain  physical  eharv- 
teristice  that  enable  them  to  unite  with  tbs  wn 
under  the  influence  of  heat,  makiog  an  sirtigfat  jomi  sad 
they  also  unite  with  tbe  glass.  In  this  wsy  is  tanMd  a 
com[iosite  bulb,  partly  of  glass,  tbe  remaiodflr  bai^ 
soluble.  Mr.  Smith  finds  tbat  the  selection  of  tbt  hat 
com[)OUod  depetuis  largely  on  the  com[KHition  o(  tbe  ^U* 
Tbe  greater  the  proportion  of  the  alkali  with 
to  the  silica,  tho  softer  will  be  the  roaulting 
Tbe  comjmund,  4Na,0.ftSiOy  makes  a  perfect  i 
platinum  wires,  and  will  also  unite  with  glass  bs*n(i 
enffieientty  low  fusing  point. 

Reeoastraotloa.— A  legal  point  involving  tbe  i 
of  the  term  "  reeontlmction "  of  a  company- 
Mr.  Justice  Cbitty,  in  the  High  Court  of  Justice,  last  i 
in  the  case  of  Hooper  e.  Woatsm  Counties  end  South  Wab 
Tslephone  Cominny,  I.iroiteil.  The  dsfeodeat  was  boUs 
of  nine  £100  debeuturee,  bearing  interest  nt  5  per  oel 
These  were  redeemable  at  par  in  1BIK\  bat  thus 
was  a  proviso  that  tbe  defendant  eompeay  airt^  * 
any  time  after  tbe  ex|Hration  of  one  year  tntk  Iks 
date  of  the  debenture,  redeesn  the  debentort  by  (ifH 
three  calendar  months'  notice  to  tbe  boUer,  sad  pajnag 
to  the  bolder  X 105  for  every  XI 00  capital  ssmrad  wilt 
interest  up  to  tbe  date  of  payment.  Thara  was  aba  a 
further  condition  that,  if  the  defendant  eonpaay  aa» 
menced  to  be  wound  up  "  otherwise  than  lor  the  piir|isw 
of  reorganintion  or  reconstractaon,"  tbs  principal  saoMy 
secured  by  the  debentuns  was  to  bsaame  liamsitlilslf 
payable.  The  company  aaulgaouted  wJUt  the  HMtaaal 
Te!c)>hotic  Company  in  1892,  and  all  tbs  debsobsrateUBi 
agreed  to  the  proposed  exchange  oxeept  boUan  af  Mljm, 
among  which  was  the  pUintill.  Mr.  Jnstiee  CbHty  leak 
the  view  that  the  company  hv)  not  umlsrgOM 
tion,  and  dismissed  the  plaintiff's  proceedings  with 

BlMtxio  Photogrs^hy.— Prof.  W.  W.  Jacqoaa,  la  a 

lecture  before  ihu   German  Technical  Soeiaty  al 
relates  his  experience  in  witasssiag  the  oparatiaa  el  Mari- 1 
ing  pbotogrspbs  over  a  wira  by  masas  o(    slamkiiy. 
Without  giving  details  of  the  apparuoa  saploysd,  wfclst 
bs  evidently  believes  to  be  gsatdos.  be  aays  -.  ■■  Tbe  Isbwi 
tory  Goositled  of  two  nwon.      la  ous  was  an 
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photographic  camera,  a  small  devaloping-cloeet,  and  a 
table  on  vhich  was  a  cubical  box,  having  on  one  side  a 
alit  of  sufficient  aiEfi  to  receire  a  postal  card.  From  tbia 
box  tvo  wires  stretched  across  the  room,  and,  passing 
through  the  wall,  extended  to  a  similar  cubical  box  in  the 
next  room.  I  was  given  an  ordinarj  postal  card  and 
asked  to  write  a  short  note  on  it,  and  wrote,  '  Qood  morn- 
ing !  How  do  you  do  V  This  my  friend  photographed 
by  electric  light,  developed,  and  dropped  the  hastily-made 
negative  into  the  alit  in  the  cubical  box  in  the  middle  of 
the  room.  I  went  into  the  adjoining  room,  and  there, 
issuing  from  the  corresponding  box  on  the  table,  was  a 
piece  of  thin  paper  the  size  of  the  card,  on  which  appeared 
a  foe-simile  of  the  words  I  had  written  :  '  Good  morning ! 
How  do  you  do  ) '  "  There  would  seem  no  reason,  adds 
Prof.  Jacques,  why  the  sending  and  receiving  boxes,  instead 
of  being  in  adjoining  rooms,  should  not  be  placed  one  in 
Boston  and  the  other  in  New  York.  The  professor  adds 
that  he  has  spoken  by  telephone  between  Boston  and 
Chicago,  a  distance  of  1,200  miles.  He  looks  with  confi- 
dence to  the  development  of  a  means  of  electric  aignalling 
between  veasels  at  sea,  and  with  anticipation  to  the  dis- 
covery of  a  meana  of  converting  the  energy  stored  in  coal 
direct  into  electrical  energy. 

Frencb  Snbnutrfne  Cable. — Some  few  particulars 
may  be  interesting  of  the  submarine  cable  between  Mar 
seilles  and  Oran,  manufactured  and  laid  by  the  Soci6t6 
(i6n6rale  dee  T616phonei  of  Calais — the  first  telegraph 
cable  made  in  France.  The  core  is  formed  of  a  seven 
strand  copper  cable,  weighing  48  kilogrammes  (105'61b.) 
per  nautical  mile,  with  the  resistance,  at  24deg.  C,  not 
exceeding  12  ohma.  The  insulating  envelope  is  composed 
of  three  coatings  of  guttapercha,  alternating  with  Chat- 
terton'a  compound.  The  first  coating  of  compound  is 
placed  on  the  copper  core.  The  insulation  weighs  a 
minimum  of  63  kilogrammes  (138-61b.)  per  nautical  mile. 
After  21  hours'  immersion  in  water  at  24deg.  C,  the  inaU' 
lation  teat  was  to  be  between  300  and  1,600  megohms  per 
nautical  mile  after  two  minutes  of  charge  for  both 
poaitive  and  negative  charge,  and  after  embarking 
was  to  be  not  less  than  600  megohms  per  nautical  mile. 
The  cable  was  teated  with  200  Daniell  cells.  The  capa- 
city per  nautical  mile  was  not  to  exceed  036  of 
a  microfarad.  The  deep-sea  part  was  armoured  with  15 
galvanised  steel  wires  of  2J  mm.  diameter;  the  wire  to 
offer  a  breaking  resistance  of  78  to  80  kilogrammes,  ao  that 
the  cable  had  a  breaking  resistance  of  5^  tons.  The 
intermediate  portion  had  10  wires  of  5  mm.  diameter, 
the  cable  to  offer  a  total  resistance  of  7^  tons ;  and  the 
shore  end  had  the  same  cable  as  the  deep-sea  part,  covered 
wil^  a  serving  of  jute,  and  covered  with  a  second  armour 
of  II  large  galvanised  iron  wires  7  mm.  diameter,  the  total 
resistance  to  rupture  being  22  tons.  The  cable  was  laid  by 
the  "  Francis- Arago,"  on  August  30th  to  September  3rd, 
the  Soci4t6  06n6rale  dee  T^l^phonee  thus  successfully  carry- 
ing out  their  first  cable-laying  operation. 

City  IdghtlBB- — Complaints  are  being  already  made, 
we  are  told,  in  the  City  with  reference  to  the  charges  for 
electric  lighting  from  the  mains  of  the  City  of  London 
Company.  We  are  not  by  any  means  convinced  that 
there  are  fair  grounds  for  these  grumbles.  The  company 
have  a  great  work  before  them,  and  are  entitled  to  make  con- 
ditions of  a»a  at  first  that  may  be  possibly  modified  a  little 
later  on.  It  is  complained  that  the  work  of  instaltation  is 
too  much  divided,  and  increases  the  expense  to  the  con- 
aumer.  The  only  division  is  between  supply  company 
and  contractor.  The  fitting  by  the  supply  company  itself  ia 
open  to  abuse,  and  has  never  been  favourably  regarded 
ia  this  country.     The  charge  of  8d.  a  unit  is  high,  as 


things  go,  but  every  charge  Is  high  in  the  Oity; 
prol»bly,  however,  it  will  eventually  be  reduced.  Tbt 
chatge  for  meter  rent  ia  a  necessity — persons  would  not 
like  to  take  their  supply  without  a  meter.  The  condition 
that  at  least  four  lamps  must  be  taken  is  evidently  a  wise 
one  for  a  new  undertaking,  where  the  cost  of  laying 
on  has  to  be  considered,  and  the  price  for  fitting 
for  lamp  and  wiring  complete  at  30s.  a  lamp  certainly 
does  not  seem  an  excessive  amount.  A  firm  who 
wished  to  save  expense  might  do  well  to  call  in 
the  services  of  an  experienced  expert,  who  for  a 
moderate  fee  would  arrange  his  lighting  in  8,  16,  30, 
or  100  c.p.,  to  save  much  expense  both  in  first  cost  and 
in  expenditure  for  current  and  lamp  breakage,  for  this  can 
be  done  to  a  much  greater  extent  with  electric  light  than 
some  contractors  are  willing  to  believe.  But  beyond  this  we 
cannot  acknowledge  that  the  objections  of  City  men  to  the 
expense  of  the  electric  light  are  tenable.  The  advantages 
they  all  know  and,  we  hope,  will  soon  experience. 

The  New  Terk  and  Ghloaffo  Telephone.— The 

world  has  grown  so  accustomed  to  electrical  marvels  that 
the  opening  of  a  telephone  line  between  New  York  and 
Chicago,  a  distance  of  very  nearly  one  thousand  miles, 
passes  almost  unheeded  amongatthe  rush  of  other  noveltiea. 
Even  this  enormous  speaking  distance  is  not  the  largest 
that  haa  been  successfully  attempted,  for  speech  has  been 
transmitted  between  Boston  and  Chicago,  a  total  of  1,200 
miles.  The  noticeable  feature  of  the  New  York  and 
Chicago  tine  was  the  quietness  and  absence  of  all  induc- 
tion and  the  clear-cut  quality  of  the  words,  although  the 
sound  appeared  only  half  as  strong  as  on  the  short  lines. 
The  line  is  built  of  two  No.  8  hard-drawn  copper  wires 
carried  along  parallel  with  each  other,  and  transposed  at 
certain  intervals,  or  crossed  diagonally  without  touching,  in 
a  kind  of  long  spiral,  creating  electrical  balance  of  induction. 
There  are  45  poles  to  the  mile,  36ft.  high,  the  total  number 
being  43,750.  The  distance  is  950  miles,  and  there  are 
4361b.  of  wire  to  the  mite,  a  total  weight  of  826,5001b.  An 
important  clement  in  the  success  is  the  battery,  which  must 
be  capable  of  maintaining  constant  high  pressure  for  an 
extensive  period.  An  improvement  on  the  Fuller  battery 
is  used,  consisting  of  a  glass  jar  with  a  solution  »f 
bichromate  of  soda  and  sulphuric  acid,  made  in  the 
follovring  proportions:  Water,  10  gallons;  commorcial 
sulphuric  acid,  "61b. ;  and  bichromaM  of  sodium,  8^1b. 
In  the  bottom  of  the  porous  cup  is  placed  mercury,  an 
amalgamated  plate  of  zinc,  and  a  saturated  solution 
of  common  salt ;  a  large  plate  of  carbon  forming  the 
other  pole.  A  wood  cover  prevents  evaporation.  The 
action  of  long-distance  transmitters  haa  also,  it  is  stated, 
been  improved  by  using  a  uniform  aiie  of  carbon  granules, 
sifted  through  a  mesh.  Chicago  is  shortly  to  be  connected 
to  Milwaukee  and  other  cities. 

WeitiiiBlioiue  Alternator. — A  600-h.p.  alternator 
haa  been  erected  by  the  Westinghouse  Company  at  Provi- 
dence, working  at  2,200  volts,  with  a  guaranteed  efficiency 
of  92  per  cent.  It  is  coupled  direct  to  the  horizontal 
engine,  which  runs  at  90  revolutions  only,  and  the  arma- 
ture, in  order  to  comply  with  the  new  standard  of  7,200 
alternations,  was  made  16ft.  in  diameter.  It  is  built  up  of 
wroughtriron  E-shaped  plates  bolted  to  a  heavy  cast-iron 
flywheel.  The  projecting  teeth  are  of  T-shape  and  form 
pole-pieces,  each  tooth  being  surrounded  by  a  simple  lathe- 
wound  coil  held  in  position  by  insulating  wedges  driven  in 
between  the  coils  beneath  the  T-edges.  The  insulation  of 
the  machine  is  very  high,  being  made  safe  for  20,000 
volte.  Any  single  coil  can  be  replaced  without  disturbing 
the  others.  There  is  a  smalt  air  space,  fin.,  between  pole- 
[neces  and  surface  of  armature.     The  fiuctuations  of  current 
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Id  Um  flaldt  ii  aecured  by  tb«  uw  of  two  tnnsformerB 
pUcod  diamatrioftllj  oppoaiU  on  the  hub  of  the 
ahftfl ;  tboy  ato  Ja  mu1li]>le  lerios,  wiib  the  main 
cireuit  aw)  their  aeconduiea,  one  connected  with  & 
oommautor  oa  tbo  ihjilt.  Tlio  roctified  curraots  thus 
dvivod  variet  with  the  load  of  the  generator,  for  if  the 
load  is  inereaaod  there  it  an  iu)'lition«l  flow  of  current  ou 
tlkomaiiUiUKl  adrop  in  the  [loUnthl  of  the  generator  ;  the 
bereaaed  current  eeot  ibrouch  the  prinury  oi  ihe  trant- 
fonnen  incrootm  the  secondary — that  ia,  the  rectified 
earrent — and  at  tfaia  latter  ta  uHed  to  partially  excite  the 
fleUli  of  the  excit«r,  the  K.M.F.  of  both  exciter  and  gene- 
ntor  are  raisad,  thtu  CQunt«racting  the  drop  oo  increased 
load.  By  this  pecaliar  arraiigeaieni>  an  easy  automatic 
ragulatjoD  of  the  fiOO-b.p.  alternator  is  obtained.  The 
ootlMtiog  rings  are  38fn.  diamot«r.  Th«re  are  two  sets  of 
bmiliti — two  foi  recliliod  and  two  for  alternating  currents 
The  field  is  supportod  on  slides,  and  by  means  of  screws  can 
be  iDOTed  alonf;  to  give  easy  access  (or  inapoction  and 
leiNtin. 

Bradford  Qroat  Northern  Hotel. —The  Victoria 
Hotel,  Bradford,  has  juit  been  opened  with  some  ceremony 
after  its  purcha!«  and  reconstniction  by  the  Great  Northern 
Ballway  Company,  at  a  cost  of  about  X-10,000.  From  beint; 
a  dingy  and  old-fashioned  hotel,  it  has  blossomed  foith  into  u 
magniQcont  and  luxurious  reating-placc— one  of  the  linesl 
of  the  ivovincial  hotel*.  Besides  being  arListically  appoiuted 
and  lighted  throughout  by  electric  li(:ht,  some  novel 
arrangements  have  boon  made  for  pusongors'  comfort. 
Among  theae  ii  a  mechanical  ap|»ratUB  for  transferring 
InggBge  direct  from  the  station  to  the  bedrooms.  Another 
great  oofivenience  is  an  indicator  connected  to  the  signal- 
box,  which  shows  atitomaticnlly,  fiTC  minutes  prior  to 
the  arrival  of  a  tnin,  the  last  station  left,  and  the  starting 
town — liondon,  Liverpool,  or  Manchester,  and  «o  forth. 
The  iwiDcifMl  apartment*  on  the  grnund  floor  include  a 
Urge  coffee-ioom,  a  reading  and  writing  room  for  general 
nsiiors,  a  similar  room  for  business  men,  a  stock-room  for 
eommercial  travellers,  and  a  biiliunl-room,  with  smoking- 
room  adjoining.  Ihe  large  coffee-room  has  a  floor  of  oak 
pirquolie  wails  psnxlled  with  a  hi^h  dado  of  oak,  ceiling 
trcjtod  in  fancy  pLastering  with  an  ornamental  gold  friexe, 
and  the  windows  ol  staiimd  glass ;  and  the  artificial  light- 
ing ia  by  means  of  83  oluctric  lamp»,  each  of  16  c.p.  The 
leading  and  writing  rooms  close  by  and  other  rooms  on  the 
groiUKi  floor,  indudine  the  billiardroom,  are  similarly 
decorated,  the  billiard-room  being  roofed  with  handsome 
atoned  glaat.  The  balustnde  to  the  staimse  is  of  wrought 
iroD,  gilded  and  lacquered,  and  the  ceiling  b  of  a  rich  gold 
patieni.  The  hotel  contains  ladies'  drawing-room,  with  the 
■iuing-rooms  and  private  dining-rooms,  on  tbo  first  floor. 
Than  are  in  all  100  bedrooms,  varying  in  size,  the  whole 
being  Lighted  with  electric  light.  There  are  nearly  600 
l*Bl)i«  in  all  throtlghoot  the  btUldiug,  and  the  arrangements 
iu  every  way  refieot  great  credit  on  the  enterprise  of  the 
railway  oooipaBy. 

Society  of  Arts. — Tbo  opening  address  of  the  one 
hundroJ  and  ;birty  ninth  session  of  the  Society  of  Arts 
will  be  given  by  Sir  KichaH  Webster,  Q.O.,  H.P.,  ebair 
man  of  the  council  of  the  Society  of  Arta,  on  Wodnteday, 
November  16,  at  8  \\.m.  iVevious  to  ChrUtmaa  there 
will  bo  four  ordinary  moelinKs,  in  addition  to  the 
opening  meesiog.  Mr.  James  LKxiglas  will  read  a  paper 
on  "  Ibe  Cu)>]wr  Keauurees  of  the  United  Slates," 
on  No*Bnib«f  30;  and  Mr.  James  Dredge  one  on  "The 
Chicago  KitilMtion,  1893,"  on  December  7.  At  subse- 
({USJii  meetings,  the  dates  of  which  are  not  yet  publishsd, 
papan  wlU  bo  read  by  Prof,  (leorge  Forbes,  F.RS.,  on  "  The 
UUltetioo  of  Niagara",  Mr.  IfenneU  II.  Brough,  "The 


Mming  Industries  of  Sooth  Africa  "  ;  Prof.  Francsa  Elgu. 
LL.D.,  "  Transitlantio  Steamships  " ;  Prof.  Prank  Chiwei, 
D.Sc,  "  The  Detection  and  Estimation  of  Small  Proportioos 
of  Inflammablo  On«  or  Vit[)Our  in  the  Air  "  ;  Mr.  WilUaa 
Key.  "The  Furificatlonof  the  Air  Supply  to  PubUe  BotldiBp 
a.id  Dwellings  ";  Sir  William  WJlaon  Hunter,  K.C.S.L,aLK, 
LL-D,  "Ten  Years  of  Progress  in  India";  Sir  Edwaal 
N.  C.  Braddon,  K.C,M-G.,  AgentGenotal  for  Taasaaak, 
"  Australasia  as  a  Field  for  Anglolndian  Ooloniaatioe''; 
Sir  Jutaitd  Dnnven,  K.C.S.L,  late  Public  Worka  Secsetary, 
India  Oflioe,  "Indian  Manufactures";  tdr.  Edward  J. 
Howell,  "  Mexico— Past  and  Preaent  "  ;  Mr.  OrnH 
Fane,  "  NewfoundUnd  " ;  Mr.  W.  B.  Poreivml,  Agam 
General  for  New  Zealand,  "  Xew  Zealand.''  Tit 
following  courses  of  Cantor  lectures  will  be  delivsrsf 
during  the  comiug  session  of  the  Society  of  Arte  :  )W 
Vivisti  Lewes,  "  The  Generation  of  Light  from  Cosl  Gs^ 
and  its  Aleasuremenl."  on  Nov.  21 ,  28,  Dec  5,  1 2  ;  Dr.  J  L 
Fleming,  "The  Practical  Measurement  of  AJCeraitat 
F.leotrio  Currents."  on  January  30,  February  6.  IS,  M. 
Prof,  W.  Chandler  Roberla-Austen,  C.E,,  F.R.S..  "  Alloys* 
March  6,  13,  20)  Mr.  Lewis  Foreman  Day.  "Soma  UaiUa 
of  Ornament,"  April  10.  17,  24,  May  1 ;  Mr.  C  HarriSBi 
Townsond,  F.Itl.B.A.,  "The  History  and  Practice 
Mosaics,"  ^fay  8,  15. 

The  Swiss  Telophone  Systein. — The  Anecie 
Consut-Gciiural  at  St.  Gill  deecribes  the  Swiss 
system  in  a  recent  report  as  tbo  beet  and 
in  F-urope-  It  is  owned  by  the  Central  GovanmaBt,  Ukt 
the  telegraph  system,  and  is  under  the  coDtrol  of  lb* 
Department  of  Posts  and  Telegrapbe.  This  has  jrvrtA  a 
advantage  to  the  iniblic,  as  the  service  ia  better  aad 
cheai>er,  the  rates  being  lower  than  anywhere  else  fa  tha 
world.  In  IS80  the  first  telephones  were  naad  is  lbs 
country  by  a  private  comjuny.  This  waa  at  Zurith,  tb« 
concession  being  for  five  years,  the  total  number  of  trnm^ 
menu  in  use  being  only  U4.  Zurich  only  hoe  aevliML 
In  January,  1686,  the  Government  took  over  sDtbsMte- 
pbonss,  and  in  that  year  the  profits  came  to  130,OOQL,is> 
spite  of  reduced  rates  to  subscribers  and  t^  sxpeoMs 
iucidenut  to  aniuiring  private  rights.  In  1887  the  niuahtfd 
subscribers  incrensed  to  6,000,  and  long-distoDce  Isiephn— 
connecting  the  Swiss  cities  as  well  as  plaeea  in  Ccrmasf 
were  introduced.  In  1888  the  profits  grew  with  the  ew 
increitsing  ext«nsion  of  the  system,  and  since  that  time  tfcs 
accounu  have  been  merged  in  thoee  of  the  telsfpspba.  Us 
usual  charge  for  subscribers  is  about  £i  (or  the  lint  year, 
£4  for  the  second,  and  about  £3  thereafter.  E||^  hxi» 
dred  calls  a  year  are  allowed  to  each  subscriber,  ell  callt 
beyond  this  number  befng  charged  ai  a  halfpenny  saek 
Telegrams  are  received  and  delivered  by  telephone  at  a 
penny  each,  and  as  many  ol  the  telsftimph  and  talsphoss 
offices  are  combined,  and  as  many  of  tbe  telegrmhirtl  an 
also  telephone  operators,  the  advantogea  end  t^e  eeooeay 
are  considerable.  "Tlio  employ^  are  better  treiBodthas  la 
private  compaoiss,  beeatue  their  poeitioiH  are  oseand  M 
them,  and  there  is  a  coiwequent  natural  pride  ia  ha<nii| 
their  service  good.  Goremnentreaponsibility,  too,Msitns 
prompt  attention,  and,  it  is  uniTersally  sdtoowledfsd  hi 
Switxerland,  the  management  by  the  Bute  has  resulted  ia 
economy  and  a  perfect  service.  Like  the  ]>ost  and  ths  tele- 
graph systems  of  the  country,  the  telaphoiM  aysum  is 
owned  by  the  p«opto,  and  t.hc  Sute  Bsasgee  ft  with  a 
single  eye  to  the  public  good."— /'hiks. 

Henley's   Cables.— The  Henley's  Tel^roph   Worto 
Company  rrceiTtnl  in  m85  the  diitinj^uished  boDOOt  of  tbe^ 
award  of  the  only  gold  medal  at  the  lotemaUonol  InetB- 
tioBs  Exhibition,  and  although  this  epoch-making  ysac^ 
electrical  science  is  fast  fading  in  the  diaunce  of  ihe  ' 
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dnriDg  which  the  most  remarkable  pn^raae  has  been  made 
in  every  direction,  ve  find  the  celebrated  Henley's  Tele- 
graph Works  alwajB  keeping  pace  with  the  development 
of  the  industry.  Their  catalogue  for  October,  1892,  just 
issued,  though  concise  and  statistical,  probably  cod~ 
tains  the  symbols  of  more  carefulness,  scientific 
accuracy,  and  thought  than  most  other  price-lists  of 
articles  supplied  in  the  electric  trade.  It  is  a  standing 
reminder  of  the  way  in  which  the  trades  depend  upon  one 
another  to  reflect  upon  the  work  which  has  to  be  put  into 
this  part  of  an  electrical  installation  before  it  comes  into  the 
hands  of  engineers  and  contractors.  Electrical  engineers 
may  make  their  own  dynamos,  switches,  even  engines, 
but  not  their  own  wire  and  cables.  The  company,  known 
to  all  as  Henley's,  started  in  the  very  earliest  days  of  tele- 
graphy, has  kept  pace  step  by  step  with  the  demands  of 
science  and  of  commerce  in  their  particular  field,  and 
the  result  is  embodied  in  their  catalogue  of  electric 
light  wires  and  cables.  The  first  class  of  electric 
light  conductors  is  with  insulation  of  vulcanised  india- 
ruhber  taped  ;  next,  vulcanised  rubber  taped  and  braided  ; 
both  types  in  three  classes ;  300,  750,  and  2,000  megohms 
insulation  resistance  to  the  mile.  The  third  kind  of  insula' 
tion  is  of  pure  rubber  braided  and  compounded,  one  or 
more  coats  of  pure  rubber  and  braided,  or  with  coat  of 
felt  and  then  braided.  Details  of  the  twin  flexible  cords 
are  also  given,  as  well  as  jointing  material  and  wood 
casing.  Separate  lists,  we  may  mention,  are  issued  by 
Henley's  Telegraph  Works  Company  for  concentric  cables, 
lead-covered  cables,  steel^armoured  cables,  telephone 
cables,  paraffined  line  wires,  as  well  as  for  cotton  and  silk- 
covered  wires  for  dynamos  and  instruments.  The  company 
draw  the  attention  of  those  specifying  for  wires  or  cables  to 
the  importance  of  mentioning  the  thickness  of  both  insu- 
lating material  and  outer  serving  for  important  cable 
conbuotA. 

Allffemeina  Companr'a  Catalogne.— A  very  beauti- 
fully-printed illustrated  catalogue  baa  reached  us  from 
the  AUgemeine  Elektricitats  Gesellschaft  of  Berlin.  This 
company,  which  ia  one  of  the  best  known  and  largest 
continental  electrical  engineering  concerns,  has  branches  at 
Brestao,  Frankfort,  Hanover,  Cologne,  Leipzig,  Munich, 
Knremberg,  London,  Madrid,  and  Bucharest.  The  work 
they  nndertake  is  generally  of  the  largest  and  highest  class, 
and  compriaiog  electric  lighting,  central  station  and  other 
electric  transmission  of  power,  and  the  electric  driving  of 
machine  tools,  cranes,  and  other  heavy  machinery.  The 
special  types  of  high-speed  and  compound  engines  they 
•mploy  in  their  installations  are  illustrated,  as  well  as  the 
various  forms  of  dynamos  and  motors,  types  of  which  have 
been  on  showat  their  London  branch, theElectricalCompany, 
Limited,  Charing  Cross-road.  The  "  Tudor  "  accumulator 
appertains  to  the  AUgemeine  Company,  and  is  shown  as 
need  for  electric  lighting  installations,  or  for  tramway 
traction.  Some  very  fine  switchboards  appear,  as  naturally 
becomes  a  company  who  have  flttod  up  some  of  the  largest 
central  stations  in  the  world,  and  measuring  instruments  of 
Tarious  kinds  are  represented.  The  company  patronise  the 
"Aron"  meter  and  the  Edison  fuse  plugs,  and  show  a 
number  of  useful  combinations  of  this  latter.  The 
"  A.  E.  G."  branch  switch  is  of  the  quick-break  type,  and 
wall  sockets  of  scnw  and  plug  kind,  together  with  casing, 
sockets,  and  other  fittings  are  illustrated  in  profusion.  The 
"  A.  K  O."  incandescent  lamp  is  made  by  the  company 
in  the  oaual  shapes  and  candle-powers.  Arc  lamps  and 
standards,  with  swinging  arms  and  other  devices  for  lowering 
the  lamps,  iUastrate  street  lighting,  and  then  we  come  to  sooie 
very  interesting  examples  of  the  application  of  electric 
tootonintbsdifferuitbnuiohesof  conuoaicialaiidsngiDeering 


work.  Boring  machines,  both  fixed  and  movable,  are 
illustrated,  and  a  fine  full-page  illustration  of  the  com- 
pany's engineering  shop  shows  the  portable  boring  machine 
in  action.  A  lathe  electrically  driven  is  also  shown,  with 
an  armature  mounted  as  used  in  the  works.  An  electric 
lift  driven  by  one  of  the  "  A.  E.  G."  motors,  a  huge 
electric  carrying  crane,  and,  finally,  an  electric  dis- 
charging crane  on  the  dockside,  complete  an  illustrated 
review  of  work  carried  out  by  the  AUgemeine  Company 
which  is  an  important  demonstration  of  the  extent  of  their 
productions  in  heavy  electrical  engineering. 

Eleotrio  Xdglitinsr  in  Belfast.— Mr.  John  H.  Green- 
hill,  MI.E.E.,  delivered  a  lecture,  which  was  greatly 
appreciated,  on  "  The  Subject  of  Electric  Lighting,"  in 
Belfast  last  week  to  a  large  and  influential  audience.  The 
subject  is  a  burning  one  in  Belfast,  and  the  lecturer  was 
supported  by  Mr.  Jas.  Perry,  C.E.  (brother  to  Prof.  Perry), 
Mr.  J.  Milne  Barbour,  and  others,  while  the  chair  was 
taken  by  Prof.  FitzGerald.  Sir  Jas.  Haslett,  Dr.  Cecil 
Shaw,  and  many  of  the  most  influential  men  of  the 
district  were  present.  The  lecturer  gave  a  brief 
sketch  of  the  history  of  electric  lighting,  illustrated 
with  photographic  lantern  slides.  He  described  the  recent 
progress  that  had  taken  place  in  the  introduction  of  the 
three-wire  system  and  of  high-tension  transmission.  He 
considered  the  continuous  current  system  would  be  best  for 
Belfast,  using  storage  batteries.  He  then  proceeded 
to  give  a  number  of  figures  and  details  with  reference 
to  the  proportionate  cost  His  conclusion  was  that 
500  electric  incandescent  lamps  lighted  for  450  hours 
a  year  would  cost  £144.  17s.  6d.  in  a  mill  or  works 
where  more  engineering  power  could  be  used  for  driving  the 
dynamos.  If  the  arc  light  could  be  used,  as  it  could  in  the 
case  of  factories  or  shops  having  high  ceilings  and  large 
space,  the  cost  would  not  be  more  than  half  that  amount. 
The  cost  of  500  gas  lamps  of  equal  value,  basing  the  calcu- 
lation on  an  expenditure  of  six  cubic  feet  per  hour  for  each 
lamp,  and  the  price  of  gas  at  23.  7d.  per  1,000ft.,  would 
be  in  the  same  amount  of  time — 450  hours  per  year — 
£174.  7b.  6d.;  and,  adding  £8  for  incidental  expenses,  such 
as  removal  of  burners,  would  bring  it  up  to  £182.  78.  6d. 
Where  lights  were  used  for  a  shorter  time,  however,  the 
case  was  very  different,  and  the  result  came  out  most 
unfavourably  for  the  electric  light.  Take  350  hours  a 
year,  for  instance,  in  a  shop  or  place  where  special  power 
has  to  be  supplied  to  drive  the  dynamo,  and  the  cost 
would  be  some  X220.  12s.  And  if  the  supply  were  taken 
from  a  central  station  the  figures  were  still  more  startling, 
for  taking  it  at  6d.  per  Board  of  Trade  unit — it  was  contem- 
plated, he  believed,  to  charge  7d.  in  Belfast — the  cost  for 
the  current  alone  for  these  lamps  would  be  £384.  7s.  6d., 
and  other  expenses  would  bring  the  total  cost  up  to  £356. 
7b.  6d.,  as  against  £220.  12s.  If  the  consumer  put  in  his 
own  plant  for  driving  the  dynamo  the  cost  of  gas  under 
simitar  circnmstances  to  these  last-mentioned  would  be 
only  £165,  12s,  6d.  He  recommended  private  installa- 
tions with  gas  engines  when  40  lights  were  required 
for  over  350  hours.  After  the  lecture,  Mr.  James 
Perry,  county  surveyor  for  Galway,  gave  some  account 
of  the  lighting  in  Oalway  Docks,  where  they  used 
two  arc  lamps  and  some  50-c.p.  in  can  descents.  The 
Gaiway  Express  was  lighted  and  would  eoon  be  run  fay 
electricity.  Their  central  station  cost  £7,000,  and  costs 
£100  a  year  to  run,  being  driven  by  water  power  and 
managed  by  two  men  only.  Gas  for  lighting  purposes  he 
considered  doomed.  Mr.  J.  Milne  Barbour  gave  an 
account  of  the  use  of  electric  light,  700  lamps,  in  a  spinning 
mill,  where  there  was  a  saving  of  lOd.  per  Ught  per  annum 
in  favour  of  electric  light. 
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BY  jxufjn  rL  (;ray,  m.a.,  ii.sc.,  i>KEsri>ENr. 

In  brinKtriR  before  }rou  the  subject  of  tfae  elecUomaeiistic 
theory  of  light,  I  propoea  to  take  up,  as  concisely  and  com- 
pletely aa  poMible  in  the  time  at  ray  diitpaBal,  the  tn&in 
pointa  in  the  theory,  and  the  evidence  that  hu  been  brought 
lomrd  in  npport  of  it  since  it  iraa  Ant  given  by  Maxwell 
S7  jeKn  ago.  Of  courte  it  ia  only  [loaaible  in  thid  short 
paper  to  refer  in  the  Vriefect  manner  to  even  t^e  most 
elaoonte  work  of  aome  of  mir  grontott  mathcmaticianii  on 
thin  Kubjcct. 

The  motiTo  which  Rrsl  induced  the  {philosopher  to  poatu- 
buaone  nedium  which  could  be  «up|Kwed  to  occu|>y  all 
space,  vaa  doubtless  the  nnattisfactorincss  of  imagining 
such  a  thing  as  a  vacuum.  We  find,  however,  thai  most 
of  our  students  of  Nature  since  the  time  of  Newton  have 
felt  compelled  to  iMlieve  in  the  exlatenoe  of  an  ^]-|>erv^in^ 
medium,  unlea*  they  could  reconcile  tJiemselves  to  the  idoti 
of  lAtJOD  at  a  distance.  Newton  himself  hiul  undoubtedly 
a  bolombly  clear  conception  of  such  a  roodium,  for  be  tries 
to  «x|>lain  gmritation  by  moans  of  it,  butt  as  bo  aeknow- 
Ittdeeu,  be  hsd  no  ez[iorimentAl  evidence  of  his  theory,  and 
BO  did  not  publish  it. 

It  WM  Mt  to  the  great  Faraday  to  deal  the  death-blow 
to  the  theory  of  aetion  at  a  distance.  To  him  all  space  in 
the  vicinity  of  a  source  of  enevsy  was  filled  with  lines  and 
tubea  of  force.  To  him  these  line*  and  tubes  had  a  leitl 
exUteooo,  just  ns  the  medium  which  we  call  ether  had. 
He  believed,  a«  almost  everyone  believes  now,  that  if  eitergj- 
diiappoara  at  one  piooe  and  resppcars  after  some  timo,  ii 
may  be  short,  at  another,  it  must  have  appeared  in  the 
interval  at  «  succession  of  contiguous  points  between  the 
two  places.  The  enerf;]'  roust,  in  fact,  have  been  propA)i;ated 
from  the  one  place  to  the  other,  and  the  vehicle  of  propa 
gatiou  ii  the  ether. 

Then  splendid  ideas  were  the  foundation  of  the  grand 
■ystem  which  is  now  the  groundwork  of  all  our  dynamical 
ttelbods.  This  was  the  foundation  of  the  g]>lendid  work 
that  baa  since  been  done  in  this  direction  by  sereral 
eminent  mathematicians.  They  hare  Uu^ht  us  to  look  at 
all  dynamical  problems  in  a  totally  diflereut  way ;  for 
•zample.  to  look  uiion  a  wire  conveying  an  electric  current 
not  as  being  wholly  concerned  in  the  conduclion  of  the 
energy.  Tbsy  have  shown  that  the  energy  is  really  conduct^.*'! 
thniogb  tbe  medium  surrounding  the  wire,  which  only  eervct 
to  dissipate  the  ensi^  ;  and  thus  the  conductor,  instead  of 
being  the  chief  thing  to  bo  considered,  is  only  of  secondary 
imiiortjinrc.  Probably  the  most  extensive  and  valuable 
contribution  to  this  theory  of  energy  palbs  has  been  made 
by  Prof.  J.  II.  Poynting,  eight  years  ago,  in  his  two  famous 
pajwri,  "  On  the  Transfer  of  Koer^-  in  the  Klectro- 
nagnetic  Field,"  nnd  "  On  the  Connection  between  Kleclrie 
Current  and  the  Electric  and  Magnetic  Inductions  in  the 
SurrodDiiiag  Fiekl."  In  these  he  not  only  poinu  out  that 
tlie  energy  nity  he  eo  transmitted,  btit  calculates  out  the 
actual  energy  jAtba.  The  work  of  Prof.  Poynting,  and 
the  extensive  work  so  iwwerfully  done  by  Mr.  Oliver 
lleaviside,  did  a  very  neat  deal  to  further  the  theory 
which,  it  cannot  be  doubted,  Maxwell,  bat  for  his  early 
death,  would  sooner  or  later  have  placed  upon  a  strong 
theoretical  and  experimental  hstsis. 

At  the  same  time,  in  ll)o  nuh  of  enthusiasm  with  which 
the  theory  of  an  other  has  been  ukeo  up  and  that  of  action 
at  a  disUnco  abandoned,  it  is  quite  conceivable  that 
we  should  be  inclined  to  slreUh  the  theory  too  far.  The 
tnily  scientific  rojn  is  almost  essaotJally  a  rationalist.  It 
teems  to  be  eograiiwd  in  his  nature  to  try  to  Snd  a  reason 
for  everything.  This,  no  doubt,  went  a  long  way  to  make 
Us  give  up  the  theory  of  aetion  at  a  disunce.  It  may  be 
asked,  however,  if  sons  are  not  pushing  the  idea  of  pro- 
pegation  in  an  ether  ratlier  too  far.  That  one  other 
nropagalM  heat,  tight,  electrical  and  electromagnetic 
dlstumnces  we  at  one  time  accepted  without  very  much 
axperimenul  evidence.  Now  we  Mve  unple  evidence,  but 
even  at  lint  we  tried  to  expUin  existing  phenomena  by 
Bsans  of  a  theory,  and  did  not  require  to  invent  both 
rj  and  phwoneia,  as.  I  fear,  is  bdng  tried  to  what  I 
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am  about  to  refer  to.  That  the  etber  also  pm[ 
giuvitation  is  V6ry  probable.  Of  lata  years,  bo' 
it  has  boon  compelled  to  do  even  more  tlian  thai 
In  fact,  according  to  some,  we  are  to  believe  that  it 
is  the  medium  for  propseatiug  what  are  called  "  thco^ 
waves."  Now,  it  would  DO  rash  to  say  that  this  is  tmpos 
sible,  or  even  improbable,  but  it  is  certain  that  tba  exptri- 
mental  foundation  of  the  probability  of  ouch  a  tbaeqr  k 
practically  nil.  This  theory  of  the  propai^tioo  of  theopt 
waves  waa  put  forward  for  the  purpose  of  explaining  ea 
Bciontillc  principles  phenomena  called  "  tboagbt  resdb^* 
"  transmimion  of  tlionuht  from  one  individual  in  one  pkM 
to  another  in  a  place  ur  removed  from  the  possfhUoys^ 
direct  communication,"  practised  in  its  latoal  form  bya  wt 
called  "  Mahatmaists."  Certainly,  a  scientiGc  man,  i  hs 
believed  in  this  transmission  of  thought,  could  out,  faaii|s 
rationalist,  attribute  this  pbenonenon  to  any  thing  uiirilait 
istic,  and  he  therefore  must  look  for  the  reoaon  of^  ftS 
thought  transmission  does  exist  (1  have  never  had 
putcd  proof  of  its  existence),  then,  certainly,  such  a 
does  seem  feasible,  but  the  restrictions  pliscwl  upon  s  ^ 
the  believers  in  it — which  are,  in  fact,  tluit  no  one  whodss 
not  believe  in  it  can  practise  it — make  it  aeMn  nora  or  ha 
improbable.  Tbo  physical  conditions  noceasary  to  ssoii 
tbougbt-WBvea  seem  still  to  be  moat  obscure. 

Since  energy  can  be  traiulcrred  in  difTeront  fornix 
energ)'  of  heat,  light,  electricity,  magnetism,  and 
magnetism,  it  would   be  necessary   oitber    to   assaas 
separate  ether  for  each,  endowed  with   tho  suiuble  pt* 
perties,  or  to  endow  one  or  more  of  iheao  eifaon  witk 
projierlies  which  would  satisfy  all  thesa  forma.    Obvteoi^, 
if  it  is  |io»ible  for  one  ether  to  satisfy  all  tho  i  iinilitliaM.ll 
would  be  most  unscientific  to  assume  more  than  una  TW 
one  ether  was  suflicicnt  (or  heat  and   light   hod  bean  ha( 
Cst:ibliihcd,  but  to  Clerk  Maxwell  it  was  left  to  demooatrals 
that  this  ether  could  also  be  made  to   pro[iaaU 
magnetic,  and  electromagnetic  disturbaneea.   Tuat 
had  already  conjectured  ibis,  we  know,  (or  ha 
says   aa,    and    that    he    found    ex  peri  mental     praof 
evident  from  hts  discovery  of  the  rotation  of  tho  plsaael 
{KilnriKalion  bv  magnetic  lines  of  force.      FoUowi^  sAr 
Faraday,  Clerk  Maxwell,  in   1665,  gave,  as  a  rasoll  «/  kl> 
l>oliol  in  the  identity  of  the  electric  and  optical  sllMn.tki 
"  electromagnetic  theory  of  light." 

I*robably  no  more  seemingly  extravagant  thsorj  hM 
ev}r  been  put  forth,  and  had  any  but  a  f^reat  miaa  Kk* 
Maxwell  conceived  it,  it  would  most  likely  base  hsia 
simply  laughed  at  and  passed  over.  Aa  it  was,  it  ns 
regarded  at  ftrst,  and  even  till  a  few  yeara  a^o,  as  mm  *r 
l«a  of  a  sfieculation,  for,  like  Newton's  Ueory,  tl  W 
practically  no  experimental  ground  for  its  foaDdatHn. 

Maxwell  holds  iu  his  theory  that  light  is  an  ilinis 
magnetic  disturbance,  and  therefore  the  aUiar  wbd 
propagates  light  also  propagatos  electroraagaetic  distH^ 
ances.  More  strictly,  the  theory  indicate*  a  dm 
connection  between  electric  dlsturbancM  luid  lifht  rsd« 
an  actual  identity.  Most  believen  in  the  theory  w«. 
however,  feel  convinced  that  they  are  actually  IdeUiai 
that  light-Tihrattons  are  merely  alectrooiagneijc  vfhcatfdos 
of  very  high  frc(|uency.  Wc  have  thus  an  incrsaaiiif  fa* 
qnoncy  of  vibration  exhibited  in  electromagncite.  haat,  s^ 
ligbt-rudLations- 

Before   going  into  particulars  of   Maxwell'i 
shall  simply  mention  the  other  theoriea  which  have 
devised  to  account  for  the  phenomenon  of  light,  and 
the  chief  objections  to  them. 

The  emiHion,  or  corpuscular,  need  ooW  be  niiiitfassi, 
as  everyone  knows  that,  whether  or  not  the  othor  iksoriis 
be  tme,  tlii*  one  most  certainly  is  noL 

All  the  theories  worthy  of  accspttnca  agrat  !n  tws 
im|>ortant  respects — namely,  that  light  is  propaeated  ia  th« 
form  of  waves,  and  that  this  propagation  prooosida  hjr  msaas 
of  transverse  vibrations  in  a  oeruln  madlon  called  ihs 
etbsr.  The  different  properties  attributed  to  this  madisB 
constitute  the  differencea  netween  the  several  thaoriM. 

The  investigation  of  the  true  theory  ol  tight  hM 
occupied  the  mmds  of  moat  of  tho  greateat  mothanatidaDa 
sinee  Newton  first  developed  the  corpiiteaUr  theory.  Cbs» 
temporary  with  Nowton,  lluyghens,  in  the  and  ol  the 
sevaDtaenth  century,  gave,  on  tbo  basis  of  the  w»va  thaeCT, 
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a  eatisfactory  explanation  of  reflection  and  refraction.  Hie 
conception  of  the  wave  theory,  however,  was  that  the 
vibrations  were  longitudinal — that  is,  in  the  direction  of 
propagation — and  consequently  he  was  unable  to  explain 
polarisadon  of  light,  a  phenomenon  which  be  bimeeif  dis- 
covered. 

It  remained  for  Fresnel  to  suggest  that  the  light-vibra- 
tions were  transverse,  and  to  apply  this  assumption  with 
great  mathematical  power  to  the  explanation  of  polarisa- 
tion. With  Freanel'a  theory,  however,  a  number  of 
unexplained  difficulties  etill  remained,  the  most  notable  of 
which  was  the  explanation  of  dispersion — tbat  is,  of  the 
different  velocities  of  li^ht-vibrationa  of  different  wave- 
lengths in  the.  same  medium.  Caucby,  following  Fresnel, 
assumed  that  matter  was  composed  of  molecules  whose 
dimensions  were  comparable  with  tbe  wave-lengths  of  the 
light- vibrations,  and  from  this  explained  dispersion.  He 
also  supposed  that  with  very  long  waves  the  velocity  of 
propagation  is  independent  of  the  period.  Even  with  these 
assumptions,  however,  a  complete  explanation  of  the  facts 
is  not  obtained.  Green,  discarding  the  "  cosrse-grained- 
ness  "  of  tbe  ether,  assumed  that  it  was  a  continuous  homo- 
geneous substance,  having  tbe  properties  of  an  elastic  solid, 
and  applied  the  dynamics  of  elastic  solids  to  the  explanation 
of  optical  phenomena.  According  to  this  theory,  however, 
there  must  be  longitudinal  as  well  as  transverse  waves. 
Tbe  former,  therefore,  we  must  assume,  cannot  affect  our 
nyes  as  light,  and  also  they  must  consume  only  a  small 
fraction  of  tbe  energy.  We  must  assume  for  this  purpose 
that  the  velocity  of  propagation  of  longitudinal  waves  is 
practically  infinite — that  is,  tbat  tbe  ether  is  practically 
incompressible. 

Besides  not  agreeing  with  experimental  facts  in  the  case 
of  light  polarised  by  reflection.  Green's  theory  is  in  some 
parts  quite  inconsistent, 

Ma^ullagb  and  Neumann,  about  the  same  time  as 
Green,  gave  a  theory  in  which  they  assumed  tbat  tbe  light- 
vibrations  were  in  the  plane  of  polarisation,  not  perpen- 
dicular to  it,  as  Fresnel  held,  and  as  is  now  pretty  generally 
held,  and  the  electromagnetic  theory  has  proved.  Since 
the  velocity  of  propagation  of  transverse  vibrations  is  given 

by  *'  =  */-  '^^s™  "  '*  ^^^    velocity,   t  the   modulus  of 

elasticity,  and  pj  the  density  of  tbe  ether,  it  will  be  possible 
to  alter  e  either  by  altering  both  the  elasticity  and  density, 
or  by  keeping  the  one  constant  and  altering  the  other. 
Fresnel  assumed  that  tbe  elasticity  was  constant,  and  tbat 
tbe  density  altered  with  tbe  medium.  MacCullagb  and 
Neumann,  by  assuming  the  density  constant  and  the 
elasticity  vanable,  arrived  at  results  similar  to  Freenel's. 

The  theories  of  Fresnel,  Green,  Gauchy,  MacCullagb, 
and  Neumann,  based  as  they  were  on  a  pure  elastic  solid 
theory,  were  faulty  in  many  ways,  but  have  since  been 
more  or  less  modified  and  improved  upon  by  Lord  Bayleigh, 
Sir  Geo.  Stokes,  Bankine,  Lorenz,  Kircbbofl,  and  others. 

Tbe  theory  that  has  been  more  satisfactory  is  one  in 
which  there  is  supposed  to  be  a  mutual  reaction  between 
the  ether  and  matter.  This  theory  has  been  worked  out 
in  different  ways  by  v.  Helmholtz,  by  Lord  Kelvin  in  his 
Baltimore  lectures,  Sellmaier,  Lommef,  Ketteler,  and  Voigt. 
It  would  take  up  too  much  space  here  to  consider  even  most 
summarily  tbe  several  points  in  all  tbe  difierent  theories, 
and  it  is,  besides,  unnecessary,  for  a  detailed  account  and 
discussion  of  them  can  be  found  in  Glazebroots  admirable 
"  Report  on  Optical  Theories,"  in  tbe  British  Association 
Report  for  1885.  It  must  suffice  here  to  state  tbat  neither 
the  theories  based  solely  on  the  dynamics  of  the  ether 
considered  as  an  elastic  solid,  nor  theories  in  which  the 
ether  and  matter  are  supposed  to  mutually  react  on  each 
other,  have  been  found  sufficient  to  overcome  all  the  diffi- 
culties surrounding  optical  phenomena.  One  of  the  most 
important  difficulties  tbat  the  elastic  solid  theories  cannot 
get  over  is  the  want  of  indication  of  a  longitudinal  wave 
which  the  theories  demand,  unless  tbe  ether  be  incom- 
pressible. Also  the  phenomena  of  reflection  can  be 
explained  most  easily  by  assuming  that  the  vibrations  are 
perpendicular  to  the  plane  of  polarisation,  while  the 
phenomenon  of  double  refraction  can  be  most  easily 
explained  by  assuming  that  tbe  vibrations  are  in  tbat 


plane.  The  phenomena  of  double  refraction  alao  demand 
a  most  elaborate  connection  between  the  coefficients  of 
elasticity  of  the  ether.  On  the  other  hand,  as  Maxwell 
saysin  bis  splendid  article  on  "  Ether,"  in  tbe  ninth  edition  of 
the  "Encyclopaedia  Brittannica  " :  "The  electromagnetic 
theory  of  light  satisfies  all  these  requirements  by  tbe  single 
hypothesis  tbat  the  electrical  displacement  is  perpendicular 
to  tbe  plane  of  polarisation.  No  normal  displacement  can 
exist,  and  in  doubly  refracting  crystals  the  specific  inductive 
capacity  for  each  principal  axis  is  assumed  to  be  equal  to 
tbe  square  of  the  index  of  refraction  of  a  ray  perpendicular 
to  tbat  axis." 

That  the  electromagnetic  theory  is  a  completely  satisfac- 
tory theory  is  unfortunately  not  yet  established,  but  it  is 
tbe  theory  which  has  fewest  assumptions  and  explains  most. 
Indeed,  all  the  phenomena  that  can  be  explained  by  the 
other  theories  can  be  as  well  explained  by  the  electromag- 
netic theory,  and,  besides  these,  a  number  of  abjections  to 
the  other  tneories  are  avoided.  The  peculiar  disadvant^e 
of  the  theory,  however,  is  the  difficulty  of  realising  clearly 
what  electrical  polarisation — or,  as  Maxwell  calls  it,  electric 
displacement — is.  Before  mentioning  what  has  been  done 
in  this  direction,  I  shall  take  up  that  part  of  tbe  theory 
which  was  first  developed. 

In  1865  Maxwell  gave  his  tbeory,  the  substance  of  which 
is  contained  in  the  second  volume  of  his  "  Electricity  and 
Magnetism,"  Chapter  20.  In  Chapter  9,  on  the  "  General 
Equations  of  the  Electromagnetic  Field,"  be  brings  into 
prominence  what  be  calls  "  displacement "  currents.  In  a 
medium  capable  of  conducting  a  current,  he  supposes  the 
whole  current  to  be  represented  by  the  sum  of  the  ordinary 
conduction  current  and  the  displacement  current.  The 
explanation  of  tbe  latter  will  be  best  made  in  Maxwell's 
own  words:  "When  the  E.M.F.  acts  on  a  conducting 
medium  it  produces  a  current  through  it,  but  if  the  medium 
is  a  non-conductor,  or  a  dielectric,  the  current  cannot  {con- 
tinue to}  (the  words  in  brackets  are  Prof.  J.  J.  Thomson's) 
flow  through  tbe  medium,  but  tbe  electricity  is  displaced 
within  the  medium  in  the  direction  of  the  electromotive 
intensity."  Tbe  rate  of  this  displacement  is,  therefore,  the 
current. 

As,  in  Chapter  30,  bis  chief  object  is  to  obtain  the  equa- 
tions for  tbe  electromagnetic  disturbance  in  media  which 
are  capable  of  transmitting  light,  he  first  takes  the  case  of 
a  perfect  non-conductor,  as  his  theory  indicates  that  a  Kood 
conductor  of  electricity  is  opaque,  and  a  good  insulator 
transparent  to  light- vibrations.     He  then  gets  three  differ- 
ential   equations    for  the  determination  of   tbe  E.M.F.'b 
F,  G,  H  along  tbe  three  axes  of  co-ordinates, 
„     fF_d^    ^    ^F 
**  dP~  dx-^*  df'^  dz"' 
and  similar  equations  for  G  and   H,  where    K=^  specific 
inductive  capacity,  and  /i  =  the  magnetic  permeability  of 
tbe  substance.    Now,  these  equations  are  precisely  similar 
to    those   for  irrotational  motion  in  a  homogeneous  aeolo- 
tropic  elastic  solid.    Tbe  equations  for  this  case  are— 
d''u    ^i/tPu.d^u.d^W' 


Pi 


df         \d3^'      dy'     dz'J 


dC  "\dx^  ■  dy^'^d. 
etc.,  etc.,  for  IP  and  w,  the  displacements  along  the  other 
two  axes,  where  pj  is  the  density  and  M  the  elasticity  of 
tbe  solid. 

We  see,  therefore,  that  —  in  the  elastic  solid  corresponds 

Pi 

to  ;^r— in  tbe  electric  problem.  —  is  the  length-modulus,  so 
K/t  p, 

;f^—  is  proportional  to  the  length-modulus  of  tbe  ether.  A« 
a  matter  of  fact,  we  have  for  the  total  displacement  or 

strain  across  any  closed  surface  D= — ^^,and  for  the  force 

4  w  r^ 

producing  this  displacement,  F  -•  ,7^,  where  Q  is  the  quan 

tity  of  electricity  on  the  surface.     We  have  thus,  from 
analogy, 

stress       P        K  r^      4  "■ 


Electric  elasticity 


atrun 


D      "T3~    ^ 


iwT^ 
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We  H«,  then,  that  ,'  mrrMpondi  to  M,  snd  p-   corrc- 

K  n  It 

■ponda  to       ,  ftnd  we  luve,   therefore,   that  4  irf«  la  the 


^1 


4t. 


electromagnetic  deniitr  of  the  nediutn,  uiid       thoelcutnc 

K 

•luticiljT.  So  far,  then,  the  eleclroniiicriettc  dUturV 
anees  tuve  been  treated  in  exactly  the  same  way  as 
if  electromotive  force  were  proiwrtionul  to  diaj^lace- 
menu    in    a  homogeneouB  elastic   aoH'l,   whoRO  <len&tty 

ii  4  IT  (s  and  elasticity    '.     Now,  /i  and   K   both   vary 

K 
witli  the  meditin,  and  therefore  the  electromagnetic  theory 
to  far  egTMe  with  a  eimple  eluitic  solid  theory,  in  which 
not  ODiy  titt  elasticity,  aa  Fresnel  aBauiiio<],  aiid  not  only 
Uie  denaitj,  u  MacOullagh  and  Neamann  ainiimed,  but 
both  qnantitiea  vary.  As  ref^ards  dielectrics,  thciornrc,  we 
night  so  far  eoniider,  on  the  electi-oroagnetic  theory,  thut 
electrical  and  light  diiturbunces  in  them  are  simply  dis- 
placemnnta  in  the  ether  of  tlie  dielectric,  this  ether  having 

ita  elaaticity  etjual  to    ,' aiid   its  density  equal  to  4«-/i, 

This  would  then  give  for  the  velocity  of  propagation  of 

both  distuibancea  ~j,t~-    1^"  g>***  u*  ^t  ooee  the  first 

teat  oj  the  theory,  since  we  know  that  light  of  all  wave- 
lengths travels  with  the  same  velocity  in  Tucuum  or  aii-, 

lor  which  K  (a  unity  and  ^  ■•  -  on  the  electrostatic  system 


of  neuurenent,  and  K 


> 


1  oTi  the  electromagnetic 


■ystem,  (' being  the  nnmbei  o(  electrostatic  unite  of  elec- 
tricity in  an  electromagnetic  unit.  It  fa  therefore  necessary 
that  ¥  should  be  rigorously  equal  to  the  velocity  of  light  in 
vacuum.  We  find  a  very' close  Ihongb  not  perfect  agree- 
ment, the  velocity  of  light  as  last  measured  by  Newcomb 
being  2-99766  x  W  eenttmetres  per  second,  while  the 
value  tor  c  fotind  by  J.  J.  Thomson  two  years  ago  was 
3-99&I>  X  tO".  Thi*  suall  dilTerence  la  quite  within  the 
range  of  oxperimontal  error. 

{Ti>  kt  eontinurJ.) 


THE  COST  OF  ELECTRIC  SUPPLY.* 

BY    DK.   JOHN    IIOPKINSON,    r.R.S. 

The  interests  of  an  engineer  are  many  sided.  If  he  is  to 
aaeoeaefully  use  the  forces  of  Nature  for  the  service  of  man 
he  must  understand  bo»'  those  forces  work;  he  must,  in  fact, 
beaeientillc.  It  may  be  that  his  ideas  are  arranged  diffe- 
rently from  the  ideas  of  those  who  study  science  for  its 
own  eako.  and  without  regard  to  |iriicticat  applications,  but 
U  he  is  to  saceeod  they  ratut  be  so  arranged  that  ho  cun 
deduce  from  knowledge  slrCMly  noquired,  knowledge  which 
la  applicable  to  new  caaea  which  have  not  as  yet  come 
under  his  observation.  The  engineer  who  can  only  do 
that  which  be  hsa  seen  done  befoie  nay  be  a  practical 
nan,  but  be  will  always  belong  to  a  lower  grade  of  his 
profaaaiou.  The  scientific  en)[ineer  is  one  who  by  his 
Knowlaclge  of  Nature  is  able  to  deal  with  new  engineer' 
ing  problana  and  provide  uaef  nl  aolutlons  of  thoae  problems. 
Bat  a  practical  nan  must  bo  aomelhing  more  than  a  man 
of  eeience,  oi  rather  be  must  look  at  natters  from  a  different 
point  of  view.  Ho  canitot  chooao  tone  feature  of  a  problem, 
eoncentratfl  all  hi<  attention  upon  that,  and  leave  other 
matters  oat  of  eouaideration,  which  is  the  proc«aa  by  which 
noat  scientific  advmnoa  bss  been  mwle ;  but  ha  must  always 
deal  with  the  wholo  matur  before  him  and  leave  no  rele- 
vant question  out.  Btit  an  engineer  may  be  scientific, 
inaanueb  aa  he  hsa  knowledge  of  Nature  and  the  power 
of  Bpplyinft  that  knowledge  in  new  cases;  he  may  bo 
nraotical  in  the  sense  that  the  means  he  devises  to  attAJn 
Ilia  enda  may  be  complete  at  all  poinia,  and   not  break 

*  I-Niadmttal  wkdrww  delWere.1  ImIim«  tbe  Jenler  Kngbieeriait 
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down  from  trifling  defects,  and  yet  nay  fiud  that  thifa 
are  other  subjects  which  he  ho*  to  conaidor.  Ow  tmt- 
pleto  6n)>ineer  must  aivo  his  attention  to  comatanU 
Hiatters  as  well;  he  must  brew  if,  when  ho  haa  devisd 
the  meauj  to  atuin  the  ends  in  view,  tlioae  enda  whn 
attained  will  rcxiilt  in  profit.  He  muat  reoogniae  the  eaait- 
tioiis  which  romler  an  undertaking  ooonomloal  to  werk, 
ami  which  secure  that  it  shall  bring  in  a  Urge  rrtwa. 
When  it  has  been  my  lot  W  addroaa  enginoer*  I  han 
UHiallv  directed  attention  to  some  acientifie  |>oiMt  wbdl 
thou«hi  would  be  of  inWrest  to  them,  Thia  evsmac  I 
should  like  to  go  to  the  other  extreme  and  deal  will  s 
purely  commcreial  question,  with  a  matter  into  whiifces 
science  enters,  and  whkh  relates  entirely  to  pevadi, 
shillings,  and  ponce. 

You  are  all  of  you  familiar  with  the  fact  that  the  auia 
of  an  undertaking  may  be  broadly  divided  into  twoii^ 
On  the  one  hand  there  are  ezpensea  which  are  qotHnds 
pendent  of  the  extent  to  which  the  undertaking  *  n^ 
aud  on  the  other,  ex|)eiiMB  wtiicfa  aro  abeont  onlwfc 
underutkine  is  used  stuI  which  increaao   in  pi 
the  use.     For  example,  the  charges  for  intores* 
oonstruclion  of  a  bridge  arc  the  same  whether  that  Mlp 
is  used  much  or  little  or  at  all,  and  the  coat  of  maiirtairin 
the  bridge  ia  also  practically  independent  of  ita  oaer.    Tta 
f.tnio  is  true  fn  a  large  measure  of  a  bu-bour  or  a  doth 
Suuh  undertakings  lie  ut  one  extreme  of  the  scaU.    It  a 
le&B  ea»y  to  find  good  ezamplaa  at  the  preeent  ilar  of  ihi 
other    extreme,   aa  nearly   all   undertaldnga    with   «Wck 
engineers  have  to  deal  require  the  employment  of  loM 
cipital,  and  there  will  be  a  fixed  charge  for  tbo  uaa  of  tb 
capital,  and  for  maintaining  agaioat  the  a<*aalta  at  tiH 
the  things  in  which  the  cap! ul  is  embodied.     Bat  va^ 
readily  sea,  tor  example,  in  the  case  of  a  cotton  milt,  tM 
if,  OD  the  one  band,  there  are  expenses  for  IntePMlMt 
dilapidation  which  are  indepei»dent  of   the  amount  of  yat> 
actually  manufactured  in  a  given  factory,  there  are  othsr 
cxpensfii  for  materia!  and  Umiur,  and  even  for  actoal  swt 
o(  machinery,  which  will  be  very  nearly  proportioaal  te  iki 
output.     Undertakings  vary  anonnously  in  the  pnpRias 
of  these  two  clasHs  of  ex[>ensei ;  in  some  the  eipsm  i 
quite  independent  of  the  extent  ol  the  user,  in  oliinilii 
for  tlie  greater  i)iirt  {iroporiional  to  the  user. 

But  ondertAkings  differ  from  each  othor  ia  ante 
retpeet.  In  some  case*  the  lervioe  which  the  undtttiUv 
la  deaigned  to  render  can  be  performed  at  a.  time  ad«Mt 
by  the  undertakers  ;  in  others,  at  a  time  aeleetad  bf  Ub 
to  whom  the  service  ia  rendered.  In  the  oaaa  of  ■(■ 
manufactures,  it  matters  not  if  the  thiitg  mule  ia  madat* 
day  or  to-morrow,  in  the  morning  or  the  evetiiaft  for  it  vd 
not  be  used  for  a  month  bence,  perfaapa.  Tha  thing  oaa  is 
fact,  be  exteniiively  stored  and  ke|A  lilt  it  it  w»nted.  Oihar 
aervioea  must  be  rendered  at  the  moment  tJin  |Mraaa  ttnti 
deatres.  For  ex4U]ple,  the  Metropolitan  District  Kailwsj 
must  bo  prepared  to  bring  in  its  thoaaaiids  of  paawngets  to 
the  City  at  the  beginning  of  the  day  and  to  take  then  back 
in  the  evening,  aud  lor  the  rest  of  the  limy  it  mmt  ta 
content  to  bo  com [m rati  vet y  iille.  In  tbis  MM  tho  eervicM 
cannot  be  stored.  Tho  line  must  be  of  a  parrying  oafBAj 
equut  to  the  greatest  demand,  and  if  this  be  great  fee  * 
very  short  time  the  total  retuni  for  the  day  muat  be  small 
in  comparison  with  the  expense  of  rendering  the  aenriee.  I* 
such  a  case  it  woul<l  not  be  inappropriate  to  ehaii;*  man 
for  carrying  a  person  in  the  busy  time  than  in  Um  sladt 
time,  for  it  really  coats  more  to  cury  btta. 

L4t  us  see  how  these  considerations  ^>ply  to  ibe  nM|f 
of  eleeutcity  for  li];hting.  Electrical  engioeen  now  raaliM 
that  they  have  to  jirovide  the  sima  plant  and  nu  more  te 
give  a  steady  BU|iply  day  and  niubt  as  to  give  a  aa(>ply  hr 
one  hour  out  of  the  34.  They  also  now  roaliee  Uiat  il  thaj 
are  to  bo  ready  to  give  a  supply  at  any  mosnant,  tb*y  neN 
burn  much  coal  and  pay  much  wages  for  bowevar  abort  a 
lime  tha  supply  is  actuaily  uken.  Indeed,  the  ten*  "Ins' 
factor  "  pn^waed  by  Mr.  Cronjiton  is  aa  consuntly  ra  tie 
mouibs  of  ifaoaa  who  arc  interested  in  the  sup|tly  ol  al» 
iricity,  as  volt  or  ampere  or  bono-power.  The  iaportaaaa 
of  tha  tine  during  which  a  supply  of  electricity  ia  used 
was  BO  strongly  imnreeaed  on  my  mind  year*  ago,  thai  u 
1H^3  I  had  intro<in<-ed  into  the  provisioital  ordiin  w«fe 
which  I  had  to  do  a  ijHKial  method  of  charge  Int 
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secure  some  approach  to  proportionality  oE  charge  to  cott 
of  supply.  Ud fortunately,  the  orders  of  that  day  all  came 
to  nought. 

A  aupplv  of  elactricity  miMt  be  delivered  at  the  very 
moment  nhen  the  consumer  chooses  to  use  it,  and  as  long 
as  and  no  longer  than  he  pleases  to  use  it;  it  cannot  be 
very  readily  or  cheiply  stored,  and  much  of  the  cost  of 
production  is  the  fixed  charge  for  plant  and  conductors. 
Furthermore,  the  provisional  orders  require  that  the 
supply  shall  be  available  at  all  hours ;  hence  coal  must  be 
consumed  and  workmen  must  attend,  though  but  few  con- 
sumers are  drawing  a  supply.  The  eervice  of  supplying 
electricity  has  from  an  economic  point  of  view  a  great  deal 
of  similarity  to  the  service  of  providing  a  breakwater  for 
a  harbour.  A  great  deal  of  the  expense  is  independent  of 
the  number  of  hoars  in  the  day  during  which  the  supply  is 
used.  To  put  it  in  another  way,  the  cost  of  supplying 
electricity  tor  1,000  lamps  for  10  hours  is  very  much  less 
than  10  times  the  cost  of  supplying  the  same  1,000  lamps 
for  one  hour,  particularly  if  it  is  incumbent  on  the  under- 
taker to  be  ready  with  a  supply  at  any  moment  that  it  is 
required. 

The  actual  importance  of  considerations  of  this  kind  can 
only  be  realised  by  examining  figures.  The  figures  may 
as  well  be  estimated  figures,  because  the  circumstances  vary 
from  oue  neighbourhood  to  another.  No  criticism  of  the 
details  of  the  figures  wilt  affect  the  geueral  character  of 
the  conclusion.  Let  us  then  imagine  a  station  capable  of 
supplying  40,000  16-c.p.  tamps  at  one  time,  with  mains  and 
spare  machinery  enough  to  ensure  that  the  supply  shall 
not  fail,  and  let  us  see  what  the  charge  for  running  such  a 
station  will  be :  firstly,  on  the  hypothesis  that  it  is  always 
to  be  ready  to  supply  the  40,000  lights  at  half-an-hour's 
notice  day  or  night  but  that  the  lights  are  hardly  ever 
actually  reqnired ;  secondly,  on  the  hypotbosis  that  the 
40,000  lights  are  steadily  and  continuously  supplied  day 
and  night.  These  are  the  two  extreme  cases  possible.  In 
the  former  the  load  factor  is  nil ;  in  the  latter  it  is  100 
per  cent.  If  the  charge  is  by  meter  at  8d.  per  unit  in  the 
former  case,  the  revenue  will  be  nil ;  in  the  latter  it  will  be 
£730,000  a  year. 

We  are  going  to  divide  the  cost  of  supplying  electricity 
into  two  parts :  a  part  which  is  independent  of  the  hours 
the  supply  is  used,  and  a  part  which  is  directly  propor- 
tional thereto,  and  we  are  going  to  estimate  the  amount  of 
each  element.  It  is  for  the  pur[M>Be  of  ascertaining  these 
elements  that  we  consider  two  quite  hypothetical  cases, 
cases  which  can  themselves  never  actually  occur. 

We  must  first  have  an  idea  of  the  capital  outlay  required. 
To  provide  the  maximum  of  40,000  lamps  we  need  to 
deliver  2,S00  units  per  hour,  and  we  may  estimate  the 
capitU  outlay  as  follows  : 

Ijnd  £26.000 

Bnildings  15,000 

Boilers  and  pipes 14,000 

Eoglnes 24.000 

nynanuM    15,000 

Switchboud  and  iostminenta 2,000 

Feeders  and  mains 50,000 

£145,000 
Let  us  deal  with  the  annual  charge  for  each  item  of 
capital  separately  on  the  two  hypotheses.  The  charge  for 
land  and  for  buildings,  including  repairs,  is  clearly  the  same 
in  the  two  cases — say,  at  1  per  cent,  £1,000  for  the  land, 
and  at  10  per  cent.,  £1,500  for  the  buildings.  The  boilers, 
engines,  and  dynamos  will  have  a  charge  for  interest,  and  a 
charge  for  writing  ofi'— or  amortisation  as  the  French  call 
it — that  is,  for  writing  off  the  value  of  the  plant  before  the 
time  at  which  it  becomes  antiquated — exactly  the  same  in 
the  two  cases.  The  boilers,  too,  will  require  exactly  the 
same  repairs  whether  they  are  merely  keeping  steam  or 
whether  they  are  generating  steam  continuously;  but  the 
machinery  will  certainly  require  more  for  repairs  and 
renewals  if  it  is  all  running  than  if  a  part  only  is  running 
without  load  and  the  rest  is  standing  ready  for  a  load  if 
required.  I  take  4  per  cent,  as  the  charge  for  interest,  3  per 
cent,  for  amortisation,  8  per  cent,  for  repairs  and  main- 
temtnce.  Of  ^e  remirs  of  engines  and  dynamos  I  assume 
that  2  per  cent,  will  be  applicable  if  the  plant  runs  light, 
the  remaining  S  per  ceoL  if  it  is  fully  and  continnously 


loaded.  The  expenses  connected  with  conductors  and 
switchboard,  etc.,  will  be  exactly  the  same  whether  the 
current  is  passing  or  not;  these  I  take  at  16  per  cent. 
The  rates  I  put  down  at  £500  a  year.  The  account,  then, 
for  the  fixed  charges  already  enumerated  would  stand  aa 
follows : 

Banning  Fully 

light.  losdM. 

Land £1,000    £1,000 

BuUdings  1,600    I,fi00 

RalOB   600    600 

Boilers     2,100    2,100 

Switchboard  and  coDdueton    7,600    7,800 

Engines  2,160    3,600 

DynaniDB    .„ 1,360    2,260 

£16,410  £1S,7S0 

We  now  come  to  a  most  important  item  in  the  account, 
the  coal.  There  is  no  doubt  that  with  uniform  and  con- 
tinuous load  a  unit  of  electric  energy — 1^  fa.p.  for  one 
hour — can  be  produced  for  less  than  Sin.  of  coal ;  it  is  also 
pretty  much  admitted  that  with  a  load  factor  of  about  12 
per  cent,  but  continuous  maintenance  of  pressure,  the  con- 
sumption of  coal  in  good  practice  is  something  like  71h. 
That  is  to  say,  to  keep  the  boilers  warm,  turn  round  the 
machinery  for  24  hours,  and  deliver  full  current  for  24  hours, 
will  require  721b.  of  coal  per  kilowatt ;  whereas,  to  keep 
the  boilers  warm,  turn  round  the  machinery  and  deliver 
current  for  three  hours,  will  require  211b.  of  coal  The 
boilers  being  kept  warm,  it  will  take  611b.  of  coal  to 
generate  steam  enough  to  give  a  unit  per  hour  for  21 
hours ;  58lb.  to  give  a  unit  per  hour  for  24  hours ;  sub- 
tracting this  from  72lb.,  the  amount  required  both  to 
generate  steam  and  keep  the  boiler  warm,  we  may  infer  that 
to  keep  the  boiler  warm  and  merely  turn  the  machinery  in 
readiness  to  meet  a  demand  will  take  about  141b.  of  coal 
per  day  for  every  unit  per  hour  the  plant  is  capable  of 
producing.  In  1889,  for  the  Society  of  Arts,  tests  were 
made  of  a  Paxman  compound  engine,  from  which  it  appears 
that  a  boiler  which  when  fully  loaded  consumed  401b.  of 
coal  per  hour,  required  41b.  per  hour  to  keep  steam  up  to 
normal  pressure  when  the  engine  was  standing — that  is, 
10  per  cent,  of  the  coal  used  was  used  to  maintain  the 
steam  pressure.  Remembering  that  in  addition  we  keep  some 
of  our  machinery  moving,  this  may  be  said  to  confirm  the 
figures  adopted.  Thus,  if  the  plant  runs  light  all  the  year 
round,  12,775,0001b., or  let  us  say  6,000  tons,  of  coal  will  be 
consumed.  If  the  plant  runs  fully  loaded  G 5,700, 0001b,,  or 
let  us  pay  30,000  tons,  will  be  consumed.  If  we  suppose 
the  coal  to  be  best  smokeless  it  might  cost  20s.  per  ton. 
Next  we  have  water,  oil,  and  petty  storea^say,  £G00  and 
£3.000  in  the  two  cases.  Wages  will  be  a  little  less  if  we 
run  light  than  if  we  run  fully  loaded,  and  of  course  will 
largely  depend  on  local  circumstances;  let  us  say  £5,000 
and  £7,600  in  the  two  cases.  This  gives  us  substantially  all 
the  expenses  which  have  to  be  met,  and  our  account  will 
then  stand  thus : 

RaDDing  light.    Fnlly  loaded. 

Fiisdohargsi    £16,410    £18,750 

Coal      6.000    30,000 

Stores 600    3,000 

Wages    5,000    7,500 

£28,010  £6S,250 

Thus  the  cost  of  merely  being  ready  to  supply  2,600 
units  per  hour  at  any  moment  throughout  the  year  will 
be  £28,010,  and  the  cost  of  actually  supplying  2,500  units 
per  hour  for  every  minute  in  the  year  will  be  £69,260. 
The  undertaker  therefore  who  incurs  the  liability  to  supply 
ought  to  receive  £1 1  per  annum  per  unit  per  hour  from  those 
on  whose  behalf  he  incurs  the  liability,  and  if  he  receives 
the  £11  he  need  not  charge  more  than  \&.  per  unit  for 
what  he  actually  supplies,  to  cover  his  expenses.  That  these 
figures  are  fair  approximations  can  be  seen  as  follows  :  Ac- 
cording to  this  calculation  the  cost  of  supplying  2,500 
units  for  one  hour  per  day  is  £28,010  -t-  2,500  x  365  x  Jd. 
=^£39,277,  and  the  charge  for  the  service  at  8d.  a  unit 
would  be  £30,410;  it  is  doubtful  if  such  a  supply  would 
pay.  On  the  other  hand,  an  indicated  horse-power  on  such 
a  scale  could  certainly  be  supplied  continuously  for  from 
£12  to  £14  per  annum,  and,  according  to  this  calculation, 
an  electrical  horse-power  will  cost  just  £18  per  annum.  No 
account  is  tiken  of  expenses  peculiar  to  companies,  such  as 
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I  far  s  Hrriei  nndowd  iboBli)  bev  mmii«  r»U- 
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UmmK  bf  exorblUtit  profiU  from  oUiort.  If 
W  ft  Gwa  nore  or  let*  of  moiiopoly,  the  ad- 
fe  Im»  esruia;  thai  tli«  Poat  Ofltce  clurgee  ^. 
far  A  (Hotarl  drenUi-  and  Id.  (or  a  wriuen  lett«r, 
ttmtimg  tfa«  PoM  OfKcc  exActlj  tbe  mdm.  ^Itai 
I  to  Ika  paUie  it  WMtld  b«  if  tbe  Po*t  Offic«  would 
!  Mr  (viaMd  tnde  cirtnlart,  which  in  nine  gmc* 
'.^ItmtmM  iwriMBw  to  thoM  wbo  receive  tfaem.  The 
rflf  ibctrfahy  !■  not  ault*  »  aoiiopoljr  j  oompviios 
I  »ilJi  web  oUwr,  uia  tbcre  Li  nlwajr*  tbe  oompe- 
I  «U  otfcff  Ut^hoda  of  iUuminatioo,  nich  U  gu  lad 
It  li  ciMrijr  to  tbe  »dTant»Ke  of  tbe  uBoertkker 
I  ftO  tboie  cBtUmtn  whom  it  (Mja  b«et  to  snppi)-, 
wad  M  br  M  Mftv  bt  to  coa>|i«l  tboee  who  ire  iinreixianerft- 
Crv*  I*  adofC  tMM  otbar  mMbmla.  The  ideal  method  uf 
iWa,  b  a  8i«d  cba^;g«  per  quarter  proportioned  to 
nte  of  raiiply  tbe  cooaamer  will  ever  uke, 
I »  itafm  by  Deter  for  the  actual  eoiuumption.  Such  a 
~  *  I  orgM  in  1883,  and  obtained  tbe  introduction 
isto  MrtBiB  prorWonid  orders  of  a  clauw  unctioiiin);  "  a 
I  i^leb  \»  cilenlatad  partly  by  the  ijiuntity  of  eoergy 
in  ttw  rappip  and  partly  by  a  yc»rfy  or  other 
fwitol 4tpmAiag  upon  tbe  maximum  atreii>;thof  the  current 
m^oSni  to  be  rapplied."  In  fixing  tbe  ratee  of  fixed 
Mrp  it  mnit  not  be  toi^tlen  tbat  it  ia  improbable 
that  all  coauncn  will  demand  the  maximum  supply  at 
tbe  aasw  moment,  and  consequently  the  Rxed  charge 
named  mi^ht  be  reduced  or  aome  [>roSt  be  obtained  from 
it.  There  ia  no  object  in  redueinK  the  coat  of  electricity 
(or  IlKbtinx  in  tbe  cue  of  any  cuttomer  much  below  the 
coat  of  iqiiiralent  llghUnif  by  gaa,  uiileaii  there  are  com- 
pMtitora  in  lh«  field  willtng  to  do  it,  bonce  the  current 
ebuga  proportioned  to  the  power  suppliod  may  lafely  be 
iufMMd.  In  eertain  recent  cases  in  which  I  um  ucting  ua 
•ndnwr,  the  Board  of  Trade  have  lanciioncd  on  my  ui4ili- 
OROMi,  "for  each  unit  per  hour  in  the  maximum  )Kiu>cr 
demiMled,  a  ebarga  not  exceeding  £3  |)er  quarter,  and  in 
addition  for  each  unit  luppliod  a  charge  not  exceeding 
twonence."  It  is  »on«timea  said,  ai  an  objection  to  this 
melood  of  charge,  the  public  will  object  to  [>ay  a  fixed 
cbu]ge  whether  they  matte  use  of  their  lighta  or  not,  and 
that,  in  fact,  they  will  not  pay  it.  The  best  answer  that 
can  be  made  is  to  give  everyone  the  choice  of  beint;  charged 
tba  BMiimum  simple  rate  provided  by  tbe  order,  or  by  the 
OOBpound  rate  as  they  prefer.  What  ia  wanted  is  not  so 
mom  an  increawd  charge  for  those  con>umer«  whoie  lights 
are  used  for  a  short  time,  aa  aiicb  a  *j>eciul  reduced  cbitri^e 
(nr  th<MB  wbnie  lighu  lire  luod  long  us  will  induce  them 
to  use  the  supply. 

It  is  iiitUticUvo  to  compare  the  cost  to  difforctit  classtv* 
of  consumers  of  electricity  and  gas  for  lighting  with  IC- 
candle  gas.  Flat-flame  burners  must  be  large  and  of  first- 
rate  quality  to  give  mor«  than  two  candles  per  cubic  foot  of 
f;sa  |>cr  hour ;  tbe  large  majority  o(  burners  give  much 
Das  than  this  even  at  tbdr  best,  and  jm  ■  nde  the  pressure 
of  the  gsa  is  not  regulated  anid  much  gas  is  waited  lu  fur 
at  the  |iroduction  of  light  is  concerned.  Incandescent 
lamM  give  a)<out  one  quartor  of  a  csndle  per  watt;  hence 
a  B.T.U.  is  equivalent  to  136  cubic  foot  of  gas.  Thus  we 
reftdlly  arrive  at  the  following  comparative  table,  the 
charge  being  at  the  rates  recently  sancUoned  by  the  Uoard 
ol  Trade  : 
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We  have  to  far  aainmed  that  tbe  supply  of  d 
carried  on  without  the  aid  of  aecamalatora.  Let  na 
oompare  tbe  coat  o(  aa  elactric  accumubtor  with  tbe  tatf 
of  a  gasholder  eontainiDg  tbe  same  poeaibility  of  pruilMifcg 
light.  A  gasholder  is  at  preMni,  being  put  np  la  Usa- 
cbasUr  to  bold  7,000,0(K)  cubic  feet  of  ma,  and  is  to  eott 
compIeM  with  iU  tank  £60,000.  Witb  lft-«udU  pi 
7,000,000  cubic  feet  are  equivalent  to  56,000  B.T!V. 
Aocuraolatora  capable  of  storing  a  10-b«ur«'  tuppiy.aM 
about  £&0  |ier  unit.  Tbe  equivalent  aeountolalor  «fl 
therefore  cost  about  £980,000.  But  this  is  not  all ;  ibi 
gasholder  is  oomparatirely  permanent ;  tbo  aeeusMitsiaB 
require  frequent  rmcwals  and  tejain  ;  the  nabokWgn* 
back  aJl  the  energy  put  into  it ;  tbe  accumulatirta  wi*al 
least  20  par  cent.  ;  the  gasholder  may  be  einptivd  m  Isa 
as  yoU  olease  ;  the  sceumulatorSt  not  (aster  tbau  a  mm* 
rate  witbout  dtrainiahing  tbotr  capacity.  Takina  aff  i« 
consideration,  the  cost  of  storing  enerey  by  tM  lil  ^ 
accumuUtun,  arwl  storing  it  in  a  gasholder,  are  aoMita 
of  a  difTorciil  order  of  magnitude.  If  no  guboloaraOB 
used,  and  all  the  gas  had  to  be  made  just  aa  it  was  vuHd, 
lU  cost  for  lighting  wouM  bo  aeveral  (old  what  it  m>*  it 
even  if  gas  producers  eoald  bo  found  capable  of  inaiMtlr 
varying  tne  supply  as  the  demand  varies.  The  gaa-prodaoai 
t>Wt  would  have  to  be  enormously  increased,  »o  would  th* 
size  of  the  mains,  and  so  would  the  wages  of  Uboor.  B 
electric  power  could  be  stored  aa  cheaply  as  mui  tbtfi 
would  soon  be  little  hope  that  the  gas  oompauaa 
maintain  their  dividends. 

Let   us    ie«    from   a  flnaneial  point  o(    viow    vbalba 
accumulators   can  be  used  wODomieaUy    (or    storing 
electrical    [tower  continuously   produeaa    duriog  tba  M 
hours,  and  u*e<l  rupidly  for  a  short  time. 

Aetume  that  the  whole  of  the  plant  witb  tb«  aoemmla 
tors  is  caimblo  of  supplying  4<^000  lidiU  (or  tO  bavi 
continuously,  and  that  curing  that  time  naif  tfao  power  ■ 
suppliod  from  the  accumulators.  Ten  hours  in  tba  M 
hours  ia  not  an  unreasonable  allowance,  (or  w*  bsfv 
melancholy  exjtenence  in  Loudon  of  continuous  fug  (cr 
days,  and  this  would  tax  the  plant  we  are  oonsideriag  te 
the  utmost.  W«  are  to  be  ready  then  at  any  tt»«  oa 
short  notice  to  supply  40,000  ligbu,  and  to  aoatinw  ta 
supply  them  for  10  houia.  Comj>are  tbe  coet,  8nlly,d 
maintaining  this  state  of  roadtness  with  the  aoetHnlatBn 
and  with  a  plant  without  accumulaton.  Wo  absU  raqo* 
a  battery  capable  of  giving  1,350  uniu  lor  10  boon :  Rcb 
a  battery  cosu  not  less  tban  £50  {>er  oiitl,  or  la  all 
£63,fi00.  To  maintain  it,  will  eoetfrom  10  to  1ft  par  a«L 
on  tbe  cost ;  there  will  also  be  interest  on  tbe  ontb^  «■! 
amortiiintion— say,  in  all  30  |>er  ceaL,  or  X13,B00  a  yvr. 
If  we  assume  that  the  batteries  are  diatribotad  at  lbs 
various  poinu  of  tbe  system  of  conducton,  we  ouj  else 
assume  that  the  charges  fur  land  and  bntldiitgs  will  be  WMb 
tbe  same  as   for  the  plant   witbout  aecusmlslaA    lbs 
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boilers,  enginea,  and  djnamoB  will  be  just  one-half,  The 
switchboard  and  inBtruments  will  be  much  the  same.  But 
the  conductors  will  be  reduced,  smaller  or  shorter  feeders 
being  necess&ry,  probably  £40,000  will  go  as  far  with  accu- 
mulatore  aa  £50,000  without.  The  coal  bill  may  be  dis- 
pensed with  entirely,  as  we  may  assume  that  steam  could 
always  be  got  up  during  the  time  in  which  the  demand 
increased  from  nothing  to  one-half  of  the  maximum,  and 
that  therefore  all  the  coal  burned  can  be  assumed  to  be 
burned  for  producing  current.  That  is  to  say,  we  asBumo 
the  quantity  of  coal  bumed  is  proportional  to  the  quantity 
of  electric  energy,  and  that  therefore  when  no  electricity 
is  actually  used  no  coal  will  be  burned.  The  wages  may 
he  reduced,  for  we  have  only  to  be  ready  to  run  half  the 
plant,  and  a  small  wage  will  suffice  for  attendance  on  the 
accumulators.  The  wages  of  linesmen  and  the  like  will 
remain  the  same.  Aflsume  the  total  wages  to  be  £3,500 
instead  of  £6,000.     The  account  will  then  stand  thus : 

Land    £1,000 

BuildJDgs  1,500 

Rates 500 

AocnmutatorB   12,500 

Boilers 1,050 

EnfthwB... 1,080 

Dynamos 675 

Switchboard .100 

Conductors    6,000 

Wages     3,600 

£2R,I05 
practically  the  same  result  as  we  obtained  before. 

Now,  consider  another  hypothetical  case,  which,  of 
course,  can  never  occur  in  practice.  We  are  to  supply 
40,000  lamps  for  10  hours  every  day  with  the  plant  just 
described,  ooai^ng  the  accumulators  during  12^  of  the  14 
hoora  doriiig  which  the  light  is  not  required,  12^  hours 
charging  giring  10  hours  discharge  of  the  same  energy. 
The  coal  would  coat  the  half  of  £30,000  if  the  machinery 
had  to  run  the  whole  of  the  24  hours.  It  has  to  run 
22^  honra,  bat  the  boilers  have  to  be  kept  warm  the 
whole  time,  hence  the  coal  will  cost  the  half  of  £6,000  for 
keeping  the  boilers  warm,  and  ^i  of  the  half  of  £24,000 
for  generating  steam.  The  wages  may  fairly  be  taken  as 
£4,750,  and  the  account  will  stand  : 

lAnd   jtl.OOO 

BoUdings  1,500 

Rates 500 

Aooamnlatara   12,500 

Boilwi 1,050 

Engines 1,S00 

Dynamoe    1,125 

Switchboard 300 

CoDdQctors 8,000 

Wages    4,750 

Coal     1*,250 

Stores 1,425 

£46,200 
The  cost  of   supply    for    the    same    10    boura    without 
accumulators  would  he  as  follows  : 

I^Dd £1,000 

Bnildinga     1,500 

Rates    500 

Boilers 2,100 

Switchboard  and  conductors 7,H00 

Engines    2,760 

Dynamos 1,725 

Coal  16,000 

Stores   1,600 

Wages  6,000 

£40.985 
a  cost  of  about  11  per  cent,  less  than  where  accumulators 
are  used. 

Putting  it  another  way,  the  cost  of  being  ready  to  supply 
and  to  continue  to  supply  is  about  the  same  whether  ac- 
cnmolaton  are  nsed  or  not ;  the  additional  cost  of  actually 
supplying  current  is  about  40  per  cent,  more  where  ac- 
camulators  are  used  than  where  they  are  not  used.  It  may 
be  safely  inferred  that  the  use  of  accumnlators  does  not 
eenonaly  alter  the  conclusions  I  have  drawn  as  to  the 
proper  method  of  charging  consumers  for  a  supply  ol 
electricity. 

The  question  of  whether  tbe  great  cost  of  a  supply  for 
short  hoan  can  be  removed  by  the  use  of  accumulators 
may  be  looked  at  in  another  way.     Will  it  pay  a  consumer 


to  put  in  hia  own  accumulators  and  charge  them  from  the 
station  supply  1  We  may  reasonably  suppose  the  under- 
taker will  remit  the  fixed  charge  in  consideration  of  the 
consumer  only  taking  his  current  at  slack  times.  His 
accumulators,  if  they  are  to  he  of  capacity  to  maintain  his 
supply  through  a  foggy  day,  will  cost  him  £50  per  unit  per 
hour  (or  per  kilowatt),  and  the  annual  charge  in  respect  of 
them  will  be  £10  per  year,  to  which,  if  we  add  a  rent  for 
the  space  tbe  battery  occupies,  gives  us  a  charge  not  differ- 
ing materially  from  the  fixed  charge  made,  or  suitable  to 
be  made,  by  the  undertaker.  But  in  order  to  obtain  2d. 
worth  of  electricity  he  must  purchase  2jrd.  worth  for  charg- 
ing his  battery. 

A  word  or  two  more  about  the  use  of  accumulators. 
These  have  certainly  improved,  and  they  will  continue  to 
improve.  They  will  tracome  more  durable  and  more 
economical  of  power  in  working,  and  their  first  cost  will 
become  less.  An  inspection  of  my  tables  of  cost  shows ' 
that  a  very  little  improvement  would  render  them  valuable 
oven  in  very  lai^e  stations  for  the  mere  purpose  of 
diminishing  the  machinery  required,  by  storing  the  energy 
developed  at  slack  times  to  be  used  in  busy  times.  The 
certainty  of  improvements  in  accumulators,  and  the  possi- 
bility that  the  improvement  may  he  considerable,  is  a 
strong  argument  for  the  use  of  the  direct  current  wherever 
it  is  not  precluded  by  the  distance  of  transmission  being  too 
great.  It  will  be  noted  that  I  have  assumed  a  very  Targe 
station.  Accumulators  have  another  use  which  greatly 
increases  their  advantage  in  smaller  stations.  There  are 
many  hours  in  the  24  when  it  is  absolutely  certain  that 
the  demand  will  be  small.  If  accumulatK>rs  are  used  the 
attendance  of  tbe  staff  may  be  dispensed  with  during  those 
hours,  and  a  considerable  sum  in  wages  will  be  saved. 
The  proportion  of  wages  to  the  whole  of  the  charges  is 
much  greater  in  small  stations  than  in  large.  In  moat  small 
stations  giving  continuous  supply  accumulators  ought  to 
be  used,  notwithstanding  their  expenses  and  defects,  and  I 
believe  the  day  is  not  far  distant  when  they  ought  to  be 
used  in  connection  with  most  large  stations  also. 

If,  instead  of  a  continuous  current,  an  alternating  current 
with  transformers  is  used,  the  modification  in  the  account 
will  be  that  the  cost  of  conductors  will  be  diminished,  but 
tbe  cost  of  transformers  will  have  to  be  added.  If  the 
distances  are  small,  the  increased  cost  of  transformers  will 
exceed  the  saving  in  the  conductors ;  if  the  distances  are 
considerable,  tbe  coat  of  transformers  will  be  less  than  the 
saving  of  conductors.  In  both  cases  tbe  general  character 
of  the  result  will  be  the  same  as  before,  the  cost  of  being 
prepared  to  give  a  supply  will  be  considerable,  and  the  cost 
of  actually  giving  the  supply  will  be  mnch  smaller  than  is 
generally  supposed.  Indeed,  with  the  alternating  current 
this  peculiarity  will  be  even  more  marked,  for  the  machi- 
nery has  not  only  to  be  kept  ia  motion,  however  small 
the  consumption  may  be,  but  a  certain  current  must  be 
maintained  in  every  transformer.  With  the  best  trans- 
formers this  current  may  only  have  an  energy  IJ  per  cent, 
of  the  energy  of  the  current  when  the  transformer  is  fully 
loaded.  This  would  increase  the  coal  bill  in  the  case 
considered  by  about  £500  per  year  whether  the  supply 
was  used  or  not. 

It  is  possible,  indeed  probable,  that  some  of  my  assumed 
figures  may  be  shown  to  be  top  high  or  too  low  for  the 
generality  of  cases.  It  is  of  no  moment ;  let  each  one  take 
any  figures  he  pleases  within  reason  ;  let  him  assume  that 
the  supply  of  electricity  is  made  by  any  system  he  pleases ; 
he  will  arrive  at  a  result  broadly  similar  to  mine.  To  be 
ready  to  supply  a  customer  with  electricity  at  any  moment 
he  wants  it  will  cost  those  giving  the  supply  not  much  less 
than  £11  per  annum  for  every  kilowatt — that  is,  for  every 
unit  per  hour — which  the  customer  can  take,  if  he  wishes, 
and  afterwards  to  actually  give  the  supply,  will  not  cost 
very  much  more  than  ^d.  per  unit.  This  is  the  point  I 
have  been  labouring  to  impress,  for  I  take  it  ia  essential 
to  the  commercial  success  of  electric  supply.  It  is  hopeless 
for  electricity  to  compete  with  gas  in  this  country  all  along 
the  line,  if  price  is  the  only  consideration.  But  with 
selected  customers,  electricity  is  cheaper  than  gas.  Surely 
it  is  tbe  interest  of  those  who  supply  electricity  to  secure 
such  customers  by  charging  them  a  rate  having  some  sort 
of  relation  to  tbe  cost  of  supplying  them. 
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COMPANIES'  FINANCIAL  STATISTICS. 

In  anoUier  oolumu  we  fjiivo  some  fioaoctal 
Btatietics,  compiled  by  Messrs.  FaiCbfut  Bcgg  »nd  Co., 
relating  to  electrical  oompaatos.  This  compUaUoo 
covers  but  a  small  field,  and  leavee  out  a  larp 
number  of  companies,  but  from  man;  points  of  view 
it  18  intcnwting.  It  may,  however,  be  takeu  as  iuclad> 
ing  most  of  the  companies  whose  shares  have  ■ 
market,  and  arc  bought  and  sold  on  the  Btodt 
Kschange.  ComparisoDS  are  odious,  yet  we  are  Ub 
to  point  out  that  from  October.  1878,  whea  iIh 
"  British  Electric "  was  promoted,  to  the  end  of 
ISH'l,  some  fifty-six  companies  were  tloated  witfa  » 
total  capital  of  £20,910,500.  Of  courao  the  wholt 
of  this  capital  was  never  paid  up,  but  tbe  gnNv 
balf  was,  and  the  major  portion  of  the  capital  sopHl 
up  was  entirely  lost.  During  that  palmy  tJnu  foi 
promoters,  investors  lost  tbetr  }i<!ads,  and  tbtii 
money.  Of  tbe  above-mentioned  fil'ty-six  coinpanwi 
no  less  than  twenty-four  saw  the  light  in  oh 
mouth — viz.,  May,  1882;  in  fact,  all  bat  6ve  urn 
tbe  light  in  that  year.  Now  wc  are  drawing 
towards  tbe  close  of  1692,  and  this  tisl  o( 
Messrs.  Begg  and  Co.  comes  to  remind  q»  of 
8ucce88e8  and  of  failures.  DiWdiug  tbe  cotopauM* 
into  two  classes,  as  in  tbe  tabular  itatecQont,  ibt 
supply  companies  uientioiied  have  a  total  capital  of 
cloee  on  livu  and  a  quarter  millions,  of  which  jo«l 
over  two  millions  eight  bundred  tboiuiand  pootwU 
are  paid  up.  Tbe  total  profit  during  the  year,  >a  tu 
as  the  fignrea  are  available,  amouuhMl  to  a  littU 
over  twenty^five  thousand  pounds,  or  not  quite  on* 
per  cent,  on  the  capital  paid  ap.  Tbe  maaufactunif 
companies  show  a  much  better  return  than  t^ 
though  we  may  here  call  attention  to  one  nsuk- 
able  omission  on  the  part  of  the  compiler.  VDmt 
is  "  Woodhouse  and  Haweou"  ?  It  is  neither  anuns 
the  supply  nor  the  mauuCacturing  list.  Howwnt. 
the  list  as  given  showa  a  total  capital  of  eloM  oa 
four  and  three-quarter  millions,  and  a  caUed-tf 
capital  of  close  on  two  million  seven  hundred  tboo- 
sand.  The  profit  during  the  year  reached  the  Mti»- 
factory  figure  of  two  hundred  and  eleven  tbouiaad, 
or  nearly  eight  per  cent,  upon  the  paid-up  capital. 

At  tbe  present  luomeut,  thun,  there  ia  a  broad 
distinction  between  the  earning  powers  of  the  rapply 
and  the  earning  powers  of  manufacturing  oofflpaaias, 
and  the  question  natuialty  arises.  Is  this  a  d«lii> 
ment  to  the  supply  companies  ?  In  our  opioioo  it  u 
not,  and  our  reason  for  touching  upon  those  ftn^nc«ri 
statistics  is  to  explain  why  it  is  not;  othonruc 
investors  might  feel  inclined  to  bntton  up  th«i 
pockets,  and  great  damage  might  accrue  to  ths 
iiKlustry  by  a  mere  circulation  of  figures  withoai  tlie 
facts  of  the  case  being  clearly  put.  It  most  always  be 
remembered  that  supply  companies  Iuto  to  Is^i*- 
late  for  the  future  rather  than  for  the  pnaant  A 
large  portion  of  tbeir  capital  expouditOM,  thenfcte, 
is  understood  to  be  for  the  moment  nnprodtiotivt ; 
but  differing  fh>m  the  Qianti&otariD|[  oancan 
their  income  should  be  a  rapidly -inenMciBg 
one,  and  not  till  they  have  fall  load  apnn  thmt 
mains  and  stations  will  the  coital  exjwndcd 
bring  iu  its  full  rottu^i.  In  the  tuaaufaottuitiA 
ooacem  tbe  uxpeudituie  ta  uoru  or  lass  propoctiooal 
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to  the  receipts,  and  as  the  baainesa  iucreaaee  the 
expenditure  proportioDally  iocreases,  but  tbe  oppo- 
site is  the  case  with  the  supply  companies — the 
initial  expenditure  being  out  of  all  proportion  to  the 
returns.  We  should  imagine,  also,  that  the  profits 
from  the  manufacturing  concerns  have  even  now 
about  reached  their  limits,  and  that  the  shareholders 
do  not  expect  much,  if  any,  more.  The  difference 
may  be  put  in  another  way.  With  manufacturing 
concerns  the  maximum  return  upon  capital  is 
quickly  reached  ;  with  the  supply  companies 
the  maximum  comes  slowly,  but  when  obtained 
is  more  likely  to  be  constant.  It  is  not  liable  to 
competition  derangement.  Manufacturers  compete 
one  against  the  other  for  orders,  and  the  tendency  is 
always  to  knock  down  prices  in  order  to  get 
work.  Little  or  nothing  of  the  kind  happens  with 
supply  companies,  and  as  lamps  are  gradually  added 
the  income  increases  more  rapidly  than  the  expendi- 
ture. These  views  should  be  made  as  widely  known 
as  possible  when  the  public  is  deluged  with  statistics 
of  the  kind  we  have  referred  to.  We  will  go  so  far 
as  to  venture  to  assert  that  even  the  London  Electric, 
with  its  huge  capital  and  its  shares  at  present  merely 
of  nominal  value,  may  turn  out  a  lucrative  invest- 
ment to  those  who  come  in  now,  providing  the 
management  is  conducted  properly.  Only  a  portion 
of  its  capital  is  irretrievably  lost— that  which  has 
been  spent  upon  engines  and  dynamos  which  will 
never  be  erected,  and  which  if  erected  would  lead  to 
loss  instead  of  profit.  If  the  company  goes  on 
carefully  it  may  add,  from  revenue,  unit  to  unit,  till 
the  full  capacity  of  the  station  is  reached  with 
workable  units  rather  than  with  exceptional  units. 
The  statistics,  so  far  as  we  are  concerned,  may 
now  be  studied  by  every  reader  with  considerable 
advantage. 


OBITUABY. 


THE  LATE  DUKE  OF  MARLBOROUGH. 
We  regret  to  have  to  record  that  on  Wednesday  the 
Duke  of  Marlborough  was  found  dead  in  his  bed.  It  Beema 
that  his  valet,  as  was  usual,  went  into  his  room  with  Gome 
cocoa,  and  at  first  saw  nothing  amiaa.  Subsequently  on 
openiDg  the  blinds  he  found  the  Duke  was  dead,  and 
immediately  gave  the  alarm.  According  lo  all  information 
death  aeems  to  have  been  caused  by  syncope.  The  late 
Duke  of  Marlborough  waa  the  eighth,  and  was  born  in 
1844.  Of  late  years  he  hsa  been  closely  allied  to  the  elec- 
trical industry.  He  was  chairman  of  the  New  Telephone 
Company,  the  Brush  Electrical  Engineering  Company,  and 
the  Electric  and  General  Investment  Company,  and  a 
director  of  the  City  of  London  Electric  Lighting  Com- 
pany. It  will  be  remembered  that  he  took  a  very  active 
part  in  the  formation  of  the  New  Telephone  Company 
and  the  anuilgamation  with  the  National ;  in  fact,  during 
the  laat  two  or  three  years,  he  has  been  one  of  the  moat 
active  spirits  in  the  development  of  electrical  enterprises 
connected  with  lighting  and  telephonic  matters. 


THE  LATE  MR.  EDWARD  GRAVES. 

It  is  our  painful  duty  to  record  the  death  of  Mr.  Edward 
Graves,  engineer-in-chieE  to  the  British  Post  Office  Tele- 
graphs, which  occorred  in  the  early  morning  of  November 
9th,  1892,  caused  by  di^Mtea,  from  which  he  bad  suffered 
for  some  time. 

Mr.  £.  Gravee  waa  bom  in  February,  1834,  and  after  a 
brief  oonnectioa  with  the  North-Eaatern  Railway  Company, 
he  first  became  c(»meot«d  with  tetegra[^y  in  1852,  when 


be  entered  the  service  of  the  Electric  and  International 

Telegraph  Company  at  York,  under  Mr.  de  Cheanel,  whom 
he  acted  for  during  a  prolonged  illness,  and  in  1856  suc- 
ceeded as  superintendent  and  district  engineer  for  the  East 
Coast  of  England  and  Scotland,  extending  from  Londoa  to 
Aberdeen.  As  the  company's  system  developed  the  district 
was  divided,  and  at  the  transfer  of  the  telegraphs  to  the 
State  in  1870,  Mr.  Graves  was  divisional  engineer  for  the 
Northern  district,  with  headquarters  at  York.  Possessed 
of  great  administrative  ability  and  financial  acumen  bis 
interests  were  employed  in  defending  the  interests  of  the 
Post  Office  during  the  arbitrations,  1874-t-,  between  the 
department  and  the  various  railway  compantN  who  were 
entitled  to  compensation  under  the  Telegraphs  Act  of  1868, 
and  the  success  of  his  efforts  was  mentioned  by  Sir  Richard 
Bagal  lay,  then  Attorney -General,  and  other  eminent  counsel 
connected  with  the  GBBes,and  received  o£Bcial  recognition  by 
the  department.  In  1878,  Mr.  R.  S.  Culley,  the  engineer-in- 
chief,retiredfromactiveBervice,and  Mr.  Graves  wasappointed 
to  succeed  him  in  that  office,  and  immediately  reorganised 
the  engineering  staff.  He.  was  a  delegate  to  the  Paris 
Electrical  Conference  in  1881,  and  received  the  cross  of  an 
officer  of  the  Legion  of  Honour  from  the  French  Govern- 
ment; be  was  a  member  of  the  Channel  Tunnel  Defence 
Committee,  in  1882 ;  of  the  Electrical  Standard  Units 
Committee ;  and  of  the  Royal  Commission  on  Electrical 
Communications  with  Lighthouses  and  Lightships,  whose 
report  is  expected  shortly.  Mr.  Graves  was  one  of  the 
early  members  of  the  now  Institution  of  Electrical  Engi- 
neers, of  which  he  was  for  many  yeara  honorary  treasurer, 
and  in  1888  was  its  president. 


ELECTRIC  LIGHTING  OF  SHITHFIELD  MARKETS. 


On  Friday  evening  lust  week  the  then  Lady  Mayoress, 
accompanied  by  the  then  Lord  Mayor  and  a  distinguished 
party  of  City  magnates,  performed  the  ceremony  of  switch- 
ing on  the  electric  light  io  these  markets.  In  our  last  issue 
we  described  the  temporary  installation  and  the  proposed 
permanent  installation,  but  we  venture  to  predict  that  the 
permanent  installation  will  eventually  be  even  larger  than 
we  described.  The  inaugural  ceremony  took  place  in  the 
poultry  and  provision  section  of  the  Central  Markets,  which 
completes  the  series  of  markets  erected  by  the  Corporation. 
The  Lord  Mayor  and  the  Lady  Mayoress  were  received  on 
their  arrival  by  Mr.  H.  W.  Greenwood  (chairman  of  the  Grand 
Markets  Committee)and  the  members  thereof ,  and  were  con- 
ducted to  a  platform,  the  Lady  Mayoress  being  presented  by 
Mrs.  Sax  with  a  handsome  bouquet.  Mr.  Greenwood 
addressed  his  lordship,  and  invited  him  to  inaugurate  the 
important  addition  to  the  markets  which  had  just  been 
completed  by  Messrs  Sax  and  Co.,  the  contractors,  whom 
he  introduced.  The  markets,  he  aaid,  had  now  been  com- 
pleted, at  a  total  expense  to  the  Corporation  of  £3,300,000, 
and  an  evidence  of  the  ever-continuing  importance  of  the 
buildings  was  to  be  found  in  the  fact  that  the  weight  of 
goods  delivered  in  the  present  year  had  been  8,332  tons  in 
excess  of  that  for  the  corresponding  period  of  last  year. 
The  length  of  the  wire  required  to  complete  the  instal- 
lation was  about  40  miles,  while  the  number  of  incan- 
descent lamps  to  be  fitted  on  the  premises  of  tenants  reached 
12,000,  of  from  15  c.p.  to  50  c.p.  each.  The  main  avenues 
would  be  lighted  with  100  lamps  of  60  c.p.  each.  The  plant 
conaist«d  of  six  dynamos  with  an  output  of  200  units  each, 
worked  by  four  engines  of  200  h.p.,  two  additional  enginea 
being  held  in  reserve  to  provide  against  any  chance  of 
failure.  The  whole  of  the  instiuments  used  in  the  in- 
stallation had  been  manufactured  by  Messra.  Sax,  at  their 
own  factory,  and  the  entire  work  formed  the  largest 
private  incandescent  scheme  yet  undertaken.  The  Lady 
Mayoress,  upon  the  invitation  of  Mrs.  Charles  Sax,  then 
removed  a  jewelled  dagger  placed  in  a  piece  of  mechanism 
on  the  platform,  and  the  electric  light  at  once  flooded  the 
markets,  loud  cheers  greeting  its  appearance.  Mrs.  Sax 
presented  her  ladyship  with  the  dagger,  which  was  much 
admired.  A  vote  of  thanks  to  the  Lord  Mayor  and  the  Lady 
Mayoress,  moved  by  Mr.  George  Taylor,  chairman  of  the 
Central  Markets  Committee,  concluded  the  proceedings. 

ijubaequently  about  100  guests  met,  at  the  invitatioo  of 


C8        TttK  ELECTRICAL  ENGINEER,  NOVEMBER  II, 


Skz,  lb*  mntnctori,  to  dinn  at 
TW  Dr.  BatWa  Hud.  Ma«nn'«  ymxl. 
TIm  dinner  wu  aJi  ibat  could  be  dwired, 
and  it  wu  peHectljr  evident  from  tbe 
vmrioai  •pee«bea  ibat  a  keen  denire  «xisu 
in   ihe  Cily  fur  tti«  ■»««•!  of    electric 

■  liRtiiiiK. 

1  Wbfln  tbe  permanent  inatallation 
i>  completo  we  hope  to  bave  more  to 
say  on  tbe  sukjeoU  Meanwhile  the 
wiling  ai>d  other  arranifemeiita  ace 
tMJng  carrie<l  out  wJib  great  care  and 
onertcy,  «o  thai  there  i«  every  {>roit{>eci 
of  a  grul  succcsd. 


SOUTH  STAFFORDSHIRE  TRAM- 
WAYS. 


r 

B  I^  i*  rumoured  that  ihe  Board  of  Trade 
ini[>«ction  of  this  new  (ystem  of  electric 
tnmwayi  ia  to  be  hold  within  the  next 
[«w  days,  and  that  soon  after  tbe  public 
Opening  will  be  arranged.  Of  course, 
the  technical  arraiigeinenta  so  admirably 

•  carried  out  by  Mr.  A.  Dickenson  cannot 
yet  be  daacri)j«d,  Uit  we  may  venture  to 
give  a  plan  of  the  diNtrict  tbroui;h  which 
tbe  linen  run,  with  the  gr.iitieiil«  that 
have  14}  be  •iirmountod.  Wulaall,  tbe 
eentro  of  (ho  «y«t«m,  ii  in  ancient  records 
writton  Whaleahall  and  Waltbale,  and  ia 
auppooed  to  have  derived  iu  name  from 
iU  vicinity  to  an  extensive  forest  wherein 
tbe  Druida  worabip|>ed,  and  subw^uontly 

Ilbe  Saxona,  tbe  latter  erectiit};  a  temple  to 
Woden— hence  Wedoaebuiy  at  no  great 
diaunee. 
Plotnntly  tituated  upon  the  aummit 
and  lidea  of  a  lime«totie  rock,  watered 
by  a  small  nlreain  called  by  Erdee- 
wiek  "  Walul  Water,"  which  falls  into 

(tbe  Tame,  Walsall  is  in  the  midst  of 
a  manufacturing  and  a  mining  district, 
niled  by  men  of  eiiergj'  and  bosineia 
capacity  always  seeking  to  improve 
meam  of  communication  and  assist  tbe 
mrken  of  the  district.  It  is  not  to  be 
wondered,  then,  that  tbU  district  adopted 
electric  traction,  and  tbe  system  found 
favour  which  bad  succeeded  so  well  in 
Amorict  —  vii,  the  overbowl  system. 
More  we  cannot  say  at  preaeot,  but  await 
tbe  fofthcoming  ins  {Motion. 


.  gCMt  Of  OH*  Mitt 


/hitclte«e. 

HAFOr  TBK  Ml-ni  RTAmildMIIlBIt  TKAUWArS.-T««  lnR><nr>la«tS 


with  interest 


CORRESPONDENCE. 

*'  UM  mani  woni  !•  av  oui'*  mnl, 
;»■!«  DHdi  hus  Mk  b*  h««e." 


THE  INSTITUTION. 

,— Tbe  Institution  of  Electrical  Engineers  is  the 
nrinelpal  corporate  repreeenlative  of  an  importuit  and 
increasing  profession.  In  its  early  days,  and  especially 
when  it  exiaie-l  as  tbe  Society  of  Telegrapb  Engineers,  it 
was  the  principal  exjxmeut  of  the  scientific  aspect  of  elec- 
trical progrii,  and  aUnoted  a  large  number  of  ^ntlemeo 
only  iodirectiy  connected  with  pnctical  engineonns. 

Under  iboae  conditions  it  was  appropriate  that  the 
Council  ihoukl  have  been  compoeed  to  some  considerable 
extent  of  proJeswint  ahJ  similar  repreaentalives  of  purely 
scientific  effort. 

Tbe  Council,  which  haa  tbe  reB|wnsil>ility  of  nominating 
its  own  memlien,  lu«  alwuya  given  due,  if  not  excessive 
pruniitiertce,  to  tbia  idsu,  with  toe  rotult  thit  at  tbe  preeent 
time,  notwitJiatAndiiift  tlut  the  msrabersbin  now  include*  a 
very  large  number  {in  (act,  a  oooiMerable  majority)  of 


electrical  engineers  actually  engaged  on   important 
that  body  consiils  of  : 

10  acttul  or  nominal  proleiaora. 
4  pbyskiata. 

11  preeent  or  post  representativea  of  Government  depil 

ments,  including  naval  and  mtlilATy  oflkMCS. 
7  eleotficians  and  eliMtrical  engineera. 

32 

Or,  omitting  tbe  vice  and  past  proeidenta,  it  eonaista  el: 

f)  actual  or  nominal  profeiaors. 

7  present  or  past  representatives  of  Ouvemment  itfti 

ments,  including  naval  and  military  olleera. 
3  electricians  simI  electrical  eiigirieera. 

IS 

From  a  constderation  of  the  above  Hal,  whkb  tbe 
vivid  inaginstion  would  have  diflicnlty  in 
r»pr«Mel»tive  of  the  jirMenl   memberabip  of  tiH 
tion  of  Electric^   Engineers,   we  turn    witb  rellel  lA 
InstiUite  of  Cirii  Engineers  — an  aasvcmuon  wbich  hee 
tbe  resttect  not  onlv  of  this,  bat  of  all  civilised 
and  wboae  principwe  and  procedure  m>^  with 
1>Q  imitatot  by  other  societies  aiming  at  similar  obJeolA 

Their  council  is  compoeed  timost  smlttsivelyof  «Q|ftMi 
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In  actual  practice  ;  it  eontaini  only  six  nipr«aoiit*tiTM  of 
Goreminant  depannients,  bik)  no  profauors. 

It  mun  not  be  considered  from  tbe  above  ronurka  tbat 
utj  profeMor  who  *ila  on  the  ('ouiicil  of  tbe  Insucution  of 
ElfCtrical  Rnginceni  t«  ncA  In  every  reaped  an  ornameot  to 
that  Council,  and  that  hi*  prMence  tbsre  doea  not  i^ive  aatii- 
faction  to  tbe  wbolo  body  of  membora  and  aa*ociat«* ;  for  we 
fully  believe  tbat  t^  contrary  is  the  tict. 

In  approaobinf;  tliia  queation  we  with  to  deal  exclurirely 
whh  numbers,  and  we  bave  neither  intention  nor  deaire  u> 
■pfxroach  the  aubject  from  the  point  of  riew  of  the  personal 
or  contingent  quulificationa  o(  individuala ;  for,  iiotwitb- 
aunding  that  we,  in  companv  witb  other  metnttors,  enter- 
tain a  bi|;h  personal  regard  for  each  aad  evory  member  of 
Coniioil,  we  feel  that  it  ia  imperalive<,  in  th«  interest  of  the 
Irulittitioo,  that  that  body  aboutd  bo  truly  repreaonUtire, 
no  claai  or  intereet  predomiuatinK  over  others. 

We  luv«  accidental  I V  commeneed  with  the  profemional 
element,  hut  there  can  do  no  doubt  alw>  that  the  Viirioun 
departmenU  of  her  Majesty's  Oovornmont  have  at  tho 
present  time  a  representation  raach  in  excess  of  tboir  share 
in  icMHral  electrical  work,  and  that  some  of  the  seats  hold 
by  both  tbe  abore-mentioiied  cUseee  roq;bl  vith  advantage 
bo  dtstributed  smonftHt  oilier  bfunefaes  of  tbe  profeoaion. 

We  know  that  onr  view*  as  expressed  above  are  shared 
by  a  larfte  and  infliicntisi  aection  of  the  Institute^  and  we 
believe  also  hy  some  mcnibcrs  of  the  Council,  who  would 
have  given  ellMt  to  tbem  bad  they  been  supported  by  t^ny 
general  expreaaion  of  opinion. 

We  do  not  advocate,  as  politic  or  pnssiblo,  tbe  makinf; 
of  any  immediate  rsdieal  cbanfi^  in  the  conatitution  of  the 
Council,  but  we  do  advocate  a  gi^dual  morl ideation  of  it  by 
tbe  nomination,  on  the  part  of  the  Council,  of  iiewmembera 
actively  employed  in  constructive  work  to  repkce  other* 
retirinK  in  rouaion,  until  a  more  equal  bilanco  be  Attained. 

As  the  date  of  the  annual  election  is  approaching,  wo 
have  taken  the  liberty  of  brin<png  this  subject  forward 
tbrougb  tbe  medium  of  the  Press  in  order  that  an  oppor- 
tunity may  be  alToided  to  membera  of  ibe  Institute  of 
expreasinj;  their  opinion  on  a  subject  which  we  are  assured 
is  attracting  senou*  and  increasing  attention. — Yours,  etc., 
H.  S.  EnsriSK.  E.  Mas%'illk. 

AI.PRKD  E.  Mayor.     Jolts  Rawokth. 
A.  A.  C.  SwiNTOs. 

London,  Nov.  7,  189S. 


THE    BBlOHroN    AXD    UOVE   ELECTRIC    LIGHT 
COMPANY  AND  THE  BRIOHTON  CORPORATION. 

Sin, — Your  readers  may  probably  have  aecn  a  recent 
leading  article  in  the  Daily  TtUgrapk  referring  to  the 
differences  that  have  arisen  between  tlie  Brighton  and  IIovo 
Etacliic  Light  Compuiy,  Limited,  and  the  Corporation  of 
Brighton  (copy  enclosed).  The  chairman  of  this  eompsiiy, 
Mr.  Robert  lunwiond,  wrote  a  letter  to  the  I)aiiy  Teltynfii^ 
whieh  that  paper  did  not  publiib.  I  venture,  however,  to 
send  veu  »  copy  of  this  letter  (or  publication,  belierint; 
that  tbe  auitude  of  tbe  Itrighton  Corpor.ttion  is  one  of 
great  moment,  and  of  close  interest  to  the  inombors  of  the 
electrical  industry. — Yours,  etc., 

Alfrxd  S.  HoociflOK,  Manager. 

loonr.) 
To  l>ie  E<litot,  ••  Bails  Tdeyrafk," 

Sir,— In  one  of  the  leading  articles  of  your  today's  issue 
yon  refer  to  the  friction  existing  between  the  Brigbtou 
and  Hove  Eleothc  Ligfat  Com|>>ny,  of  which  1  am  chair, 
man,  and  tJie  Corporation  of  Etrighton.  1  (ee!  certain  ihvt 
I  may  rely  ii[>on  your  known  dotiire  to  set  forth  both  sides 
of  a  question  to  afford  space  for  the  folbwini:  expUnstioii 
of  Um  eteelric  lijibttnx  question  ui  Brighton. 

I  OUT  rwsind  yiwr  readeni  thut,  us  an  almost  universal 
rule,  whenever  a  corpotstion  has  determined  to  uku  into 
it«  own  bands  tbs  supply  of  gas,  water,  or  electric  lighting, 
it  baa  token  over  at  a  vilustion  tbe  works  of  (be  private 
eomjieny  that  has  hitherto  had  such  supply  in  ita  ftaiide. 
Tbe  only  exception  that  haa  been  raatle  by  any  corporation 
in  tbis  country  up  to  tbe  pfssnnt  moment  has  been  made 
br  th«  CofTwratinn  of  Brigbton,  the  exce[>tion  being  in 


connection  with  this  very  electric  light  supply  to  wUA 
you  refer. 

Now,  Sir,  I  think  I  may  aay  that,  however,  poUtMHs 
may  differ  as  to  tbe  wisdom  of  corfiorAiton  trsdinic  ^sy 
ire  all  Agreed  ui>on  the  principle  thut  when  a  coriiovatioa 
determines  to  engage  in  an  industrial  undeftalung,  it 
■hould  take  over  on  mutually  equitable  terms  the  prtvaie 
conoero  already  in  existence  which  baa  done  cb«  pionser- 
ing  and  eslabliahed  a  goodwill. 

Up  to  the  present  time,  at  all  events,  no  one  has  ;n>- 
posed  in  the  case  of  gas  or  water  companies  that  eorpom- 
lions  should  start  opposition  works  and  squeeze  out  tbs 
existing  concorus  by  the  sheer  fores  o(  opposition  and  by  a 
lavish  expendiiuro  of  tbe  ratepayan'  money. 

The  Brighton  Corporation,  however,  compoeed,  stiaacs 
to  say,  princitully  of  tradesmen  witii  very  keen  neboes 
individually  of  the  sscredness  of  private  rights,  hold  sa  a 
corporate  tmly  exactly  opposite  views,  and  thont^  tkt 
BriKbton  Electric  Supply  Works,  which  my  firm  fouadsd. 
in  1881,  has  during  the  |ust  10  y«irs  fully  c<o[>ed  with  all' 
demands  for  electric  lighting  in  Brighton  and  Hove,  tbi 
Corjioraliou  of  Brighton  a  year  ago  actually  started  Oppoi- 
tion  works,  and  refused  to  treat  with  the  Brighton  asd 
Hove  Electric  Lit;bt  ComfMny  on  any  terms  whatever  fax 
the  acquisition  of  its  undertaking.  No  wonder  that  mm 
coitduL'ting  their  business  on  these  linos  shut  thotr  eyes  ts 
the  real  interests  of  the  town  in  other  directions. 

In  your  leading  article  you  dnw  aUcotion  to  Lbe  nigisrt 
of  the  Bri;;hton  Corporation  to  light  the  moipiifieent  Sts 
frontage  with  the  elecinc  light,  and  you  will  doabtlwels 
surprised  to  bear  that  tbe  company  of  which  I  am  chai^ 
man  has  nude  two  offers  to  light  tbe  eea-trootege  in 
Brighton,  the  lost  offer  being  dauid  fith  March,  189a  Tbi 
olTer  being  to  cbane  tbe  Cor|xw«tton  for  the  Ucbtug  Us 
mhv,  priu  at  gas,  both  of  wbicb  offers  were  decltned  *ilk 
tbiinks. 

Vou  state  in  your  article  tbat  the  Brighton  Elactris 
Light  Com{)any  i*  seeking  to  extend  iu  area  of  ligltttac 
but  if  yon  will  gnint  me  a  little  more  of  four  spH*  I 
lUould  like  to  lay  before  the  [mblic  lb*  avoei  (ao^  a* 
niikin);  tbom  public  will,  I  am  sure,  ie»d  lo  get  JostMlr 
the  enterprise  which  the  CorjMration  of  Brightoa  mnWjmf 
u>  stamp  out. 

No  application  whatever  is  heinfc  made  by  tba  eoapsn 
to  extend  iu  area,  for  ever  since  1881  the  Brightoa  timlA 
Light  Compsnv  has  not  oonllned  the  etectric  light  sa|^j 
to  any  psrticular  portion  of  the  town,  but  hoe  run  ita  artfa 
in  every  direction  wherever  the  dom^and  ar»se,  tbe  lifiii 
nt  one  time  measuring  20  miles. 

I  may  remark,  tn  piutanl,  that  during  all  iheee  yean  the 
Corporation,  which  obtained  parliamentary  |>o<rers  m 
bock  as  1883,  neglected  to  do  any  work  wbat«v«r,  end 
the  company  in  jiossession  of  the  fioM   to   wotit  ap  lh«' 
busineu. 

Tbe  underUking  having  been  started  at  eueh  an  asil: 
iieriod  of  tbe  electric  lighting  industry,  the  ennineen 
Idwed  the  then  universal  custom  of  placing  the  ceUi 
hoa«l,  but  in  I8t)8,  after  being  requested  so  lo  do  by  iht 
Ituord  of  Trsde,  consequent  on  a  report  mode  by  one  sf 
their  inspectors,  the  oompanv  matle  ^plieation  for  a  p*' 
visional  order  to  place  its  oabies  undergrouml.  Tbe  Corpore- 
tion,  however,  not  consentiog  to  the  granting  ■>(  the  order, 
the  Board  of  Trade  held  a  local  enquiry  in  ApnI.  ISA 
No  evidence  whatever,  it  nay  be  •tois'l,  was  tendered  ^ 
the  Corporation  of  their  intention,  within  a  roaaaaeUi 
time,  to  fulfil  tbe  obligations  of  tbdr  provioional  arim 
gr,int«d  to  them  in  1883.  On  tbe  contrary,  the  OwrpnralBM 
iipjw^ud  the  cTsnt  ol  the  order  to  the  conjunjr  aaam  ^ 
graumls  tbnt  electric  lighting  was  in  hu  exiwrinantidstact. 
that  no  system  was  reliable  ;  and  that  when  such  wsedw- 
covered  tbe  Corporation  intended  to  suppljr  the  1^ 
tbeaasalvea,  under  the  order  which  bed  bem  gnsnied  b 
them,  and  which,  up  to  tbe  dale  of  tbe  eiu)uiry,  and  M^ 
till  July,  1869,  bjd  been  a  dead  letter. 

Tbe  result  of  the  enquiry  was  that  ibe  insjieclor  wf  1^ 
in  favour  of  an  order  iKjiitg  gianuxl  to  the  cuupeny  im 
Brighton,  b«it  after  the  enqoiry  wu*  closed,  and  whoa  t^ 
company  had  not  on  op|>»rtunity  of  being  heonl,  orcrs* 
examining,  the  Corporation  tent  a  depuutiun  to  the  BuaH 
of  Trade  to  aasiire  the  Preaideni  o(  their  intcnuou  to  any 
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out  the  proviriooa  of  their  order,  and  upoo  which  i-epre- 
aentation  the  company  wag  refused  the  order  vhich  they 
had  been  invited  to  apply  for,  aod  upon  the  faith  oi 
obtaining  which  they  had  spent  a  coneiderable  amount  of 
money  in  advertiaiug  the  uaaal  noticee,  engaging  counsel 
and  witnesaes  to  appear  at  the  local  enquiry,  and  other 
professional  assistance. 

Upon  the  order  being  refused,  the  Corporation,  abandon- 
ing their  contention  that,  electric  lighting  was  an  experi- 
ment, advertised  for  tenders  for  works  to  supply  the 
electric  light  to  a  small  area  of  the  town  where  the  bulk  of 
the  company's  coniumera  were  situated.  Tenders  having 
been  received,  the  Corporation  applied  to  the  Local  Govern- 
ment  Board  for  sanction  to  borrow  some  £30,000,  and  an 
enquiry  waa  held  at  Brighton  in  April,  1S90,  by  the  Local 
Gfivemment  Board.  At  this  enquiry  the  company  appeared 
aod  stated  their  case.  A  petition  signed  by  nearly  10,000 
ratepayers  was  also  presented  by  Mr.  J.  L.  Wood  in  oppo- 
sition to  the  scheme.  A  very  strong  minority  of  the 
Corporation  vu  also  opposed  to  the  sanction  and  expendi- 
ture of  such  a  Urge  sum  of  money  in  this  direction,  as  it 
was  pointed  out  and  proved  to  the  inspector  that  an  advan- 
tageous offer  had  been  made  to  the  Corporation  by  the  com- 
pany. The  proposed  expenditure  by  the  Corporation  was, 
however,  sanctioned,  and  the  Corporation  works  erected. 
The  Town  Council  confidently  expected  that  the  opening 
of  the  works  a  year  ago  would  result  in  the  immediate  ruio 
of  the  company,  but,  to  the  surprise  of  the  Corporation 
facials,  the  company  has  gallantly  hold  its  ground,  beating 
the  Corporation  at  every  point,  and  actually  doubling  its 
business  during  the  past  12  mootha. 

On  the  other  band,  the  company  is  able  to.say  that  since 
its  applications,  commencing  in  1889,  for  provisional 
orders,  the  directors  have  made  every  endeavour,  as 
originally  suggested  by  the  Board  of  iVade,  to  come  to 
terms  with  the  Corporation.  Last  autumn  (1891)  they  suc- 
ceeded BO  far  as  to  entorioto  a  draft  agreement  wito  the 
Lighting  Committoe  of  the  Corporation  for  the  purchase  by 
the  Goiporation  of  the  goodwill  and  undertaking  of  the 
oompeny  so  far  as  it  related  to  the  supply  and  sale  of  the 
electric  li|;ht  within  the  borough.  The  draft  agreement 
waa  submitted  to  the  Corporation  by  the  Lighting  Com- 
mittee with  a  strong  recommendation  for  its  acceptance, 
bat  the  Corporation,  although  the  majority  of  its  members 
hare  admitted  that  the  company  have  done  the  town  a 
great  serviee  during  the  years  they  have  been  established, 
refused  to  sanction  it,  and  only  last  Monday,  to  more 
effectually  try  to  crush  the  company,  the  Corporation  have 
resolved  to  further  extend  their  area,  and  to  apply  to  the 
Local  Government  Board  for  a  further  loan. 

This  most  recent  move  of  the  Brighton  Corporation  has 
doubtless  been  caused  by  the  appearance  of  the  statutory 
advertisement  of  the  company  giving  notice  of  its  intontioo 
to  again  apply  in  the  coming  session  to  the  Board  of  Trade 
for  a  provisional  order. 

I  am  sure  that  the  public,  with  the  facts  before  them, 
will  join  with  me  in  tiie  hope  that  the  companv'e  order 
nay  M  granted,  and  that  the  Board  of  Trade  will  not,  by 
refusing  the  order,  assist  a  Corporation  armed  with  statu- 
tory powers,  and  backed  by  practically  unlimited  credit,  to 
work  a  gross  injustice  by  destroying  a  trading  comcAny 
already  weakened  by  the  heavy  expense  of  supplying  light 
through  its  experimental  stages,  and  a  company  which  has 
been  of  the  greatest  service  to  public  and  privato  con- 
suraers  in  the  borough  during  a  period  of  10  years,  and 
during  a  time  when  the  Corporation,  though  they  possessed 
statutory  rights  to  supply  electricity,  failed  to  put  them  in 
force. — I  am,  yours  obediently,  R.  Hahuond. 

Chairman,  Brighton  and  Hove  Electric  Light  Company, 
Limited. 

From  the  "  DaUy  Telegraph,"  November  «,  189£. 

"  The  Brighton  aathorities  do  not  appear  to  realise  the 
responsibilities  of  their  position.  Already  they  have  won 
sn  unenviable  fame  as  being  a  long  way  more  retrograde 
and  dilatory  than  most  of  their  rivals  in  other  seaside 
towns.  What  visitor  to  Brighton,  for  instance,  does 
not  come  away  Btoomfally  impressed  with  the  oppor- 
tuoitJea  loet  uong  the  loft-froDtSLge,  the  ugliness  of  the 
pien,  the  ridienlou  inadeqiuey  of  the  Aquarium,  the 


mean  aspect  of  man^  of  the  streeta,  the  pitiable  squalor 
of  the  beach  1  Hastings,  St.  Leonards,  Dastboume,  Ports- 
mouth, are  all  handsomely  lit  with  the  electric  light.  Why 
does  the  magnificent  range  of  three  miles — from  Hove  at 
one  end  to  Black  Rock  on  the  other — present  so  cheerless 
an  aspect  of  struggling  and  flickering  gas  lamps  f  The 
recent  meeting  of  the  Brighton  Town  Council  gives  us 
some  explanation  of  problems  like  these,  and  sheds 
on  the  parochial  intelligence  of  the  authorities  a  far 
clearer  light  than  they  are  at  all  inclined  to  afford 
to  the  inhabitants  of  their  benighted  city.  It  seems 
that  considerable  jealousy  exists  between  the  Corpora- 
tion and  the  electric  lighting  company.  Both  supply 
houses  and  shops  in  certain  districts  already,  but  both  are 
now  applying  for  extended  powers  to  increase  the  area  of 
their  operations.  In  their  mutual  bickerings  it  is  needless, 
perhaps,  to  say  that  the  public  in  general  and  the  rate- 
payer in  ]tarticular  are  sent  to  the  wall,  and  left  to  console 
themselves  with  the  reflection  that  London- by -the-Sea  is 
more  painfully  neglected — we  will  not  say  ihan  any  other 
town  of  the  same  size,  but  than  any  watering  place  of  any 
pretentions.  Nobodv  expects  the  Corporation  of  Brighton  to 
consist  of  practical  electricians.  Perhaps  most  people 
would  be  satisfied  if  they  only  showed  themselves  men  of 
common  business  capacity.  If,  however,  they  feel  them- 
selves unable  to  solve  the  question  of  how  the  town  they 
misgovern  should  be  lighted,  let  us  recommend  them  to 
pay  a  visit  to  St.  Pancras,  where  the  electric  light  not  only 
illuminates  the  thoroughfares  and  privato  establishments 
with  wonderful  brilliancy,  but  is  also  supplied  at  a  rate 
which  occupiers  of  houses  in  other  quarters  of  London 
often  find  themselTes  constrained  to  envy." 


INSTITUTION  OF  ELECTRICAL  ENGINEBBS 


The  first  meeting  of  the  autumn  session  of  this  Insti- 
tution waa  held  last  night  at  the  Institution  of  Civil  Engi- 
neers, Great  George-street,  the  president,  Prof.  Ayrton, 
F.K.S.,  in  the  chair. 

Before  the  ordinary  business  of  the  meeting,  which  was 
the  discussion  of  Mr.  Swinburne's  paper  on  "  The  Problems 
oE  Commercial  Electrolysis,"  which  appeared  in  our  issues 
of  September  30,  October  7,  and  October  14  hist,  the 
President  briefly  alluded  to  the  loss  sustained  by  the 
society  in  the  death  of  Mr.  Edward  Graves,  who  waa 
treasurer  for  many  years  and  not  long  since  president. 

General  Webbeb  moved  a  resolution  expressing  great 
sympathy  with  Mrs.  Graves  and  the  family.  General 
Webber  referred  to  his  recollections  and  to  those  of  his 
colleagues  of  the  l&U  Mr.  Graves  in  every  position  which 
he  had  held.  Every  colleague  looked  upon  him  not 
only  as  a  superior  but  as  a  friend.  He  was  quite  sure  that 
this  resolution  of  sympathy  with  Mrs.  Graves  would  meet 
with  cordial  support 

Mr.  SpAGNOLFni  seconded  the  resolution,  and  corrobo- 
nted  all  that  General  Webber  had  said  of  the  late 
President. 

The  funeral,  the  Frbbiskmt  said,  waa  at  Hammersmith 
Cemetory  on  Saturday,  12tb  inst.,  at  II  o'clock. 

The  resolution  was  carried  unanimously,  and  the  secre- 
tary was  requested  to  convey  the  torms  of  the  motion  to 
the  family.  

Kr.  Coop«r  opened  the  diwuBgton  on  Hr.  Swinbarne'i  paper, 
Eaying  the  thanlu  oF  the  members  were  due  to  Ur.  Swinburne.  Mr. 
Cooper  had  for  yeara  beeu  connected  with  the  Hermits  system, 
and  thought  that  the  membera  would  like  to  bear  a  description  of 
1  goiDK  concern  that  was  a  luccew.  That  prooass  wu  &nt  ihowa 
at  the  Antwerp  Exhibition.  Experience  then  showed  that 
the  apparatus  waa  not  practical.  SubBaquenCl;  Mr.  Hermite, 
ID  conjunction  witb  Mr.  Cooper,  designed  tne  present  apparatus. 
[This  has  been  described  in  our  columns].  Platinum  gaaie  in 
ebonite  frames  is  uf^  as  the  anode.  In  practice  it  ia  found  that 
there  is  no  attack  on  this  anode,  la  six  years'  working  not  mora 
than  one  anode  has  bod  to  be  replaced.  Diagrams  of  the  appa- 
ratus were  shown.  Experience  ahows  that  the  conditioDB  tn  actual 
practice  are  continually  Torying,  and  the  matter  ii  not  so  simple 
as  tbeorista  imagine.  Tn  the  electrolysis  1,000  volU  and  6  amperes 
ia  the  usual  electrical  condition  for  electrolysing  the  mogoeunm 
chloride  solution.  He  hoped  some  day  to  oontribate  a  paper 
dealing  completely  with  the  subject.  'The  present  eleotralyaer  Is 
the  BUtTival  of  the  fittest.    Tbey  had  tried  ts  use  carbon,  bnt 
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kiMBd  It  dliitM«(ciht«l.  Mnil  i^vo  l>l»ok»  to  Ilia  i>ii)ti. 
Tho  u*v  of  cvp)>«r  KimI 


jliioh  por- 
''(•Inly  WM  Mil  tlf-arLliig,     Tli'o  u*v  of  cvp)i«r  KimI   t<i  bf  nvoiilnd, 
bMkUM  it  dy«'\  liMi  jnilp  KivoD,  and  m  on  wiili  atli«r  malvtinlFi. 

Mr.  ffWlMBMMa  rafomd  la  the  luo  of  olfviripiiy  in  tinmiiii;, 
Mul  oonumilul  tlml  iIhi  nndoiaioiijc  flow  ftotiifi  on  vIicd  thu  curiFiii 
WM  utd  Im^Unoil  tlw  nflloii  of  tAiiBliiit. 

Mr.    aMpaar     Baw«oa     wnuld     oiy    h     iratd     wllti     ipk""} 

to    (KM    or    Inn    [iDintB    in    llie    |«)«r.     Mr.    8wiiiliui'iiv'ti  i-iwl 

o(    K  kilawML  Imui    in    (nil    si    n    fariliing,  ntiil  lliuuglii   ti   itv 

ft    ridHiula«>    owt,     bul    Mr.     tlnnian    liAnlt)'    thought     l)iit< 

WM    correcl   whon    a^pUod     to    oanuu«(cIal     oloctrolyii*.     Mi'. 

lUwaon     tlMngbt    Mr.    Swliibiirn*    «'iii«    iii    ■lonpine    nl     the 

r  dynamo  UmUiab  winai  oon"l<toriiiK  do*(,   bui  if  lMliii£o    ami 

I  pandUoa)    carr«al«  inn  coniMriiM,  a.  Uriluiii;  w  too    lilUo. 

ne  had  tried onrbun.  but  out)'  iind«r  oMlain oonJilioiiii.  nml  uhvn 

lMalexp«ct«d  wimltl  il  work      Vfith  r«[anl  to  nno  und  Imi'I  nml 

Iha  dilMulty  in  tr«cJn([,theprM«»u*Mwith  llio  Rimora  biirninher 

\  IMio««d  thai  dll&culty. 

Xr,  Omm,  who  liad  b««n  l>iMra)C«d  in  cIid  U«rnilt«  nro«aM 
aiaiw  iu  inlrodnctlon,  toferroii  m  t'lu  dLMniaaiont  wlitoli  Und  oq- 
cnrr«(l  bettretrii  Mr.  HoniuM  aiiJ  Ur  Hurder  iw  to  tha  «ihcC 
eharolca)  nod  mochanioa)  cAectn  which  want  on  in  tli«  (irocMM. 
Tha  oMenlial  tDatl«r  in  dbpnto  wnn  tho  nilio  of  bleochinft  aocom 
Kdlahad— 'Uiat »,  tho  obenaleal  wock  dono  Is  the  watts  cx[ionile'l. 
TIm  anOHDl  of  bkadilnn  thit%  coutd  bo  carried  out  by  ono  Ion 
of  blfMliliiK  powdor  ai  «  cool  ol  C!  or  £H  ouH  be  dotin 
bedunoby  oteotrolylio  tnoao*  nl  froiu  £2.  I(K  loiC*.  l>r.  Hurdcn 
MJMod  tlial  from  !■•»  «i|i«r)muut«  lltu  ooat  nan  C'H  ia  CiO.  Il  wux 
•tidniil  thai  tlier«  wan  BOinothJag  quite  wranK  bcrv,  and  mil  a 
tnoro  diHcii-^ncy,  In  their  own  cijicfiinanU  lllormitej  lh(^)-  hod 
found  that  9U  per  conU  of  tho  tliooreticiil  tiffnrt  wiv  oblninoil, 
Blnco  than  thoy  hod  orriod  out  an  »K|>nrl>n(int,  anil  toiin'l  in 
Ardinarj' rondll kills.  Imtoad  of  haririt;  timply  onidinAtlon.  thoru 
WM  aim  ihlorinntinit,  T.'tn  in  Uboi.itury  vii)i«'riinunl#.  M  (lOt 
Mbt.  uolit  in  t<y  |ntlu,  while  uith  thu  llurmile  pri^iroM  ihor^  ua- 
no  luch  Ion.  ThcM)  focM  went  to  provL-  that  Hwirolytif  lili-ni-h 
1n([  mwhl  be  more  emnomiml,  but  Iho  eeonamy  Hcpendcd  on  Ihi? 
OondltMn*  |>r»cnl,  Ko  added  that  tn  Pmncb  [«p«r  milb  K". 
telnly  a«  acinnlifii:  in  thulr  jirooeuaa  an  oar  own]  the  llcnnlto 
precaaa  Kad  b<«n  working'  for  lli'o  or  all  )'«*ra,  and  had  (civon 
ooatinuoua  aatJifaotloD,  iinil  it  niurt.  lher«foi<«,  bo  (irormnnootl  n 
ooaunoraial  ttiKXMi. 

ProC  T^ny  tlioouht  it  would  be  dtcirablc  lo  linve  uuliml  liitiitc 

of  theooalof  theeM«tn>Iytic  a*com|inredlotlicbtea<ihiiih-|iiDr'cm. 

Mr.   D.    FltagantM  Ihouxbb  (ho  ihnnh*  of  iho  nic-mhcra.  e<fio 

Cially  tho  youDKcr  monibnr*,  nhoulil  br  s'"^"  to  .Mr.  SiilabliiiH), 
brlnKlDB  (oiwanl  a  (.nhjoot  Mi  llk<:l>'  tn  Kcoiiio  no  lrii|WTtaiit 
AH  [liii  oT  olortfolvllc  |>rnooFii«a.  With  rclwMn^r  in  the 
malunal  la  bo  eiiiiiloyod  »»  aiiodoa,  h«  re(«rrvii  to  the  u»g 
of  lithanod*.  whicb  wna  |ierfn-tly  tndilTurenl  In  hydruclilorir 
aci<l  ao  luitf>  a*  the  aotion  conliiiii«d.  lie  ahownl  a  pliile  of 
lUbanode  u«xl  thai  dnv  lor  <iin«  houni  in  liyilrDchlnnr 
ftdd  for  iiradneing  ohiorino.  In  c^niij  unction  wilh  Mi 
faalkner,  who  had  Iatbo  oxjiarienc*  bo  had  onrao  to  the 
oonelwlou  th«l  cblorldoM  moaMaiuni  oaaxolmtiiMoo  to  ti«<>lor. 
irdyMd  wa«  InuraMioahlai  hitwriinenU  hitd  -liuwn  that  nfltr 
•tponiro  lo  Ibe  aolotiun  fur  a  ioua  lime  the  lithunoitf 
bacwne  coated  with  a  white  tubatjinoc  wiiiuh  iiu){)[»U<l  vhloii<io 
•f  bad,  bat  waa  raaily  ■  uui|[n«itiiini  hydralo,  u  could  bo 
•em  by  acrafiinf  wbon  Um  potoiido  bcaicalh  ia  inta'-t.  Tiie 
Uel  waa  oilremoly  liBportani  In  blnKhln|i,  and  ooiild  oonQnn 
what  bad  baon  atawd  an  lo  abiioriuul  |N>w«r  oxtxux^^  '**  ol«ctro- 
hrlio  MsMihlnK-  l"  oxiwHtnanI*  ho  hod  alnca  ooiiductod  with 
Prof .  I'orry  and  Piof.  Moldola,  lliej'  won  vnriirliwl  lo  tiiiil  that 
there  did  not  aeon  lo  bo  any  ttrict  jiro|Kirtiun  iNitu'voii  the  uurront 
uaed  and  Ibe  roaaltanl  ohlorlMi  |iroano«d.  Hb  own  a^aiitAiit,  Mr. 
Burinni,  (n  ririag  olecl  ro  cboioialj  bad  carried  out  cxpcrlinenta  tor 
him  on  thi*  |ndnt,  uati^hlnv  hD«r  by  hour  Iho  eflpiil  prodttood  la 
auch  olMtrolytlc  aolion.and  had  found  thatallor  anartala  alr«n|[lb 
ol  clitarinoh*d  boon  |indac«d,  that  Iboroaeoodod  toba  a  oonaUon 
of  •otton,  ani  oteii  an  aeiiul  dl*aii(>e«rancv  of  tho  pw.  The  lacl 
(act  a|ifiearad  lo  be  thai  oklcmte  wa«  lomed  in  cioiialder- 
aUo  afcundanc*  at  otrltnaiy  Mmperalurea,  and  he  there. 
(oro  thouffhl  tliBt  the  u<o  of  rrMciwiuni  cJilomte  would 
have  to  Iw  ittvcn  up.  This  tmntortnalion  would  probably 
aMount  for  the  fadurv  Ikat  hnd  billiorlo  be«n  itnaeoountablo 
They  could  no  duubl  be  atlrlbutod  to  the  unnot^uad  formation  of 
etiloraMi*.  R«  would  jiolnl  out,  «a|wdally  to  tho  youn)fer  mowbora 
the  vory  many  oponinit*  that  mtehB  bo  oiiencit  np  by 
olaotratytio  iiroMMO*  of  lUnling  with  chamioabi  lie  wonld 
quote  aa  ioitanceo  Ibe  centenion  of  nnMniou*  >oid  into 
aiaeoio  acid  by  electiolytic  nieana  in  eonttdorablo  quanlillea. 
Again,  tho  oom-oroion  of  r<<rra  iniiHtate  of  |nia*h  Into  tlie  lerrl 
(red)  pruulato  :  the  purllicailoii  of  loliihurlo  and  h)-<lrucblarle 
acid  by  the  vliinlnailofi  of  lead  and  Iron  or  oIImit  laipailt^ 

Mr.  PanUner,  whohwi  boon  •a)ta)(«'l  wiUi  Mr.  Flli^arald  in 
tbaao  oiportiaenia  on  bl«aobln|e  rar  Mveral  ynara,  ataled  that 
Um  UlkuMdea  ibown  to  tbe  Baenbara  haid  boon  in  eonaiMil 
nao  for  three  year*,  whilo  aomu  had  been  tii  are  aa  lunn 
•■  four  year*.  t'mt.  I'crry  and  olIiM*  liad  been  aikud  i« 
wllneu  Miinio  abnomial  worklnu  which  wan  not  IhorouKhly 
nti'Unlood,  bat  whiuh  bo  lhou|;hl  Mr,  l''ii:iKerald  rightly 
atlilliuieil  tu  tbe  lomuUlon  ol  fhlnmitif.  ]i  wan  on  ne<.iHinlol 
thia  abnonnni  worhlnx  Ihnt  lio  aitronl  with  Mr.  Ftl^^eraUl  that 
nnmaalnm  eblwUa  mm  not  tho  beat,  nor  by  any  ineani  a  tullablo 
■wMrtal  for  aloelrelyaliiir  For  Uaaohlng-  ]Mir|nM» 

Mr.  BvtnbnrB*  aakM  wholkcr  okMo  of  maKfiwIum  alaaya 
nppaniwd  on  tlio  platoa,  but  not  KetUiMf  a  dirvct  nnnwer,  he  a*k«d 
ndwUmr  tte  appannuwe  of  liie  lltliannlo  jilaiva  dIHorMi  wben  naad 
In  thn  vnrtioal  imWon  W  what  tbay  did  in  tlie  bormotnl  poiltton. 


Mr. 


•r  replied  by   iMintlnc  out  th> 

^\  uf  [>tnl09  tvhicb  llad  Imn'ikr! 


<i   of    Ub* 


.tOMMrVlal 


rnnllcnor 

exhibit  roTmiftc*!  ot  [ 

Prof  S.  Thompaon  thoughl  Ibe  ittMnni. 
[irglilom*  withnnt  iintiinl  delalli  M  cent  a  wute  of  Uhm,  and 
ii^re^l  I  hut  th<'  iIllh<'<iIliiK>  in  tun-:llr<>  Mulil  iin^  uti  >i-  t'.  f'.riiHon 
ill  IIk  laboratory.    Ho  rufoncl  nl«>  lo  iitwck"  '  .iia> 

llii^y  ou;;ht  to  fail,  bul  l>pii»M  of   (lie  way  i  ort 

curiL«>l  oot,  ifititii;  oa  e.n  otamjilt*  a  |ia|*.'(  mill,  in  vMMi 
cic<  trolytip  blcnchinK  hnil  beon  abuii'tunvil  twnan**  ih* 
blciu.-|iiii?  uml  dyoini;  of  iho  pulp  were  attomptcil  iri  iLr  ■am* 
vut,  liio  iCHutt  bciii|:  il  prOTod  too  coally  lor  dye  ll« 
iheiii  it'forrDil  lo  the  toal  want  <rf  knowtod|p»  ol  ii.no^  ii'-mhh 
when     tlie     intenneiliate    adioiia    had    iioi      ban  jhly 

uinmined.   and    to    tlio    (trcnler    activity    of    cbiii  lia 

DiKcont  condiiioiu.  In  idlcaacs  Iho  iniiiimani  K.AI.K.  ic--|uir«] 
tor  a  |iatli<^iilnr  purpom  ihould  be  kuo»n,  a>  often  t^  grml 
F..  M  F.  wax  a  defect,  and  Mopped  tlic  aolMa,  Ho  nUu  refarrad  h 
the  dllTetonoo  bolwocoi  cyclic  and  non-CTCll«  procaraea.  the  ft 
often  b^OK  commorciatly  praclloabia,  while  liio  Utlnr  waa 

The dHoaniun  wia  then  adjourned  to  the  ITtli  ln*l 


I 
I 


ABSTRACT  OF  REPORT  ON  TRIALS  OF  PARSOKSS 
CONDENSING  STEAM  TURBINE,  USING  SUPES- 
HEATED  STEAM 
ny  vau¥.  kwing.  Kits..  M  lc  k.,  (ummiiKiic  tntrvKHmr. 

In  December  laal  I  carried  out  a  atrlo*  ol  trUb  of  Ut.  C.  JL 
("anon*'*  new  condonninK  incasi  (uriiino,  to  dotonDine  tJio  n» 
Bumtilioi)  of  »t««m  imdor  varloua  ffrndea  ol  oulpui  i"./.  RE., 
vol.  II,,  p.  34),    Thu  iiiuiihinc  Mtuxl  waa  n  ilenin  Ui' '  '  .aal 

with  an  alternate  mriunt  dynaico,  cnpnUo  of  an   <    '  .-  ih 

mtc  of  100  kilowalU),  or  100  BonnI  of  Trade  units  ul  clad/tMl 
cnc'Ky  per  hour.  It  whi  then  found  that  Ike  nMiouiBtiUaB  tl 
Moam  waa  37 lb,  per  oloctricol  unit  when  the  ntaehino  <ra»  i  iiiiafc( 
under  Im  fall  load  of  HM)  unit*  per  honr,  3Hb.  pnr  unit  when  Ika 
load  wftB  no  unlta  par  hour  (or  ono~lialt  of  tho  fan  ralanV  and  Ob 
|ior  unit  uhun  ibo  ImuJ  wh«  re<luced  lo  oae*thlr<l  of  lia  fnll  valnn 

I  have  now  to  report  the  mnlta  of  a  fnrlber  aerioa  «#  trtik^ 
mndo  durins  Ihe  [nefeDt  monlb,  with  the  obteot  ot  t^iiut  to* 
far   ibo  olficTency  haa  been  impr»>-ed  br  certnm  meawt  rl— pa 
and  by  Ibo  nao  of  ■ncierboated  *tcnn>.    Tho  anine  turMna  wa*  ■■! 
in  UiMO  u  In  tlie  lorinor  triahi ;   but  aoine  nddttlanal  rtnM  il 
turbine  bladw  wot*  tiiaoRcd  at  ihp  bl^.prowurv  i-ud  lu  anatb  it 
to  deal  more  effiCQtively  with  tireanrMop  to  IlSlb.  [xtr  Hfnartlmn 
(abiKilat«).  the  vaouum  waa  bnprored  by  tho  u*w  <>1  a   bun*  air 
pump  and  by  ndmittin^;  the  injection  water  al  a  jioinl  ril  thoattaMt 
[.iptcloicr  to  thotorluDD.  and  their  wjuia  new  go-rcmot     TbrfteT 
faoior  In  Ihc  Improvcinont  which  haa  now  been  brouirfat  diM  n 
however,  the  aae  ol  modoralely  nipnilientod  atnam.     Thn  inpnaa 
laent  dumutirtraled  by  lhc*o  now  trlala  la  <my  awuitndr^kni. 
in    ihe    piwant   turbioo   wiili    aiMoi    auperhoatod    Mta  V 
abovH  the  l*u)iieratut«  of  eatumtion,  tho  ifraaa  ■mounKntadl 
water  is  -^  tib.  i>er  electrical  unit  Keneralel  when  ibc   madMM  l> 
worklni;  at  full  food,  and  3Slb.  per  nnit  at  half  Innd       Itjr  <j>i)»^ 
iho  aupeihoatintf  fnrtbao'  [to    ISSdev.    F.    above  ■nlnmliiak  <i^ 
mnAumnllon  al  loll  toad  la  reduced  to  371b.  Jier  nlentrlMl  aorfL 
(.'oiiiimrln^  thane  tl|{urea  with  thoM  of  tho  (ornior  trtnl.  tt  wOl  k» 
Men  tital  the  oonauinijtloa  of  *t«nn>  haa  boan  rodneod    by  ahnat  £ 
peroenl.     What  maliea  thene  raaulla  ajieeUlty  bnfinrtaat  Wtla 
ooniideratioD  that  there  ia  nolhit>i:  in  the  ooMtmdjan  or  woftia( 
of  the  turbinu  tu  nuke  it  likely  that  Iho  uae  of  «u|H-(heated  ■MMa 
will  be  atlcDdod  by  any  drawback*  «neh  aa  have  beou  4n|iartanari 
la  enElnoB  of  the  ordinary  typo.  The  (tenm  we^a  wttfaant  labrtM 
tlon.lloomoa Into oonlnct  with  no  rvbNnftantfnow,  nndliMralaw 
paoking  lo  be  Injured.     [Here  oomoa  a  deaeriptlen  ol  tW  enftani 
which  we  need  not  roproaace-1 

The  Koverning  of  the  mnrtiine  leated  waa  acno(n|itlalml  In  a 
novel  and  extremely  eflectivc  applfnnca.  StMuu  wna  adnKlad  la 
the  turbtDO  tn  a  lenea  ol  nuata  by  tho  porwdjc  «p«ntn>  and  dn^V 
of  the  doablo-banl  lift  vdtn.  ThI*  vnl*e  waa  oponund  bqr  m^ 
of  a  ateaan  rnhiy  in  mecbanlcnl  connaeifon  with  ikm  tarUnn  ahA 
Ml  1^1  tho  valre na*  opened  nnUriy  onoe bi  nvery  H rarelnt»i 
of  tho  abaft.  The  duration  M  oneh  final  waa  oontndlnd  In  m 
eleotrio  aolenokl.  which  waa  oonnaolM  ne  a  fhunt  to  the  Mi 
nagneta.  bul  waa  compounded  ae  aa  to  keep  Lha  valla  a^ 
MMil.  The  core  ol  the  aohnaid  wna  bunf  tnan  lit*  end  tt  i 
Ions  lovor.  The  fulcrum  of  thia  loTor  wnn  |im  liJMaii 
moved  np  and  down  by  maana  of  «  link  eenaeciiMw  It  «w 
tbeneeantHcwhldi  alnawnd  lodrlvo  tbonU-|MUM|K  Tba^i 
•nd  ol  the  lever  eontroUad  the  valve  of  IIm  MoMn  ralay 
periodio  BaovaarMat  canted  n  gnal  of  aiaam  to  be  nd  ' 
tnrUnav  the  datntkai  of  tbe  nai  depending  on  the 
diatant  end  «f  tlie  leT<er,  The  eAet  wa>,  thu 
Koata  beennw  blended  into  an  almoat  eontlnaoi 
vnlve  ekiainit  only  nHioenurily,  o*  not  at  all, 
periodle  Bovenenta  :  under  any  Uithter  lend  eneh  tntarani  af  rf 
niMalon  altnraaud  wtlh  an  InierTal,  durliiK  wbkh  *hm  — -ii  «« 
conijdelely  *hul  off.  Tbe  aotion  of  tho  K«vvcner  vtm  mnat  aai* 
faclorv,  Tbe  parfoda  ol  ndmbaiaM  wore  ao  Irwinnnt  tlaai  i^ 
eauMil  no  material  thmbblnfC  o4  apeed  nor  nay  vnrtaUan  al  «^* 
aankihlc  on  a  voltmetee.  There  wna  no  hnnllnit,  4Mi4  tk*  iMaia* 
tram  (rictioo  waa  oraalee  than  I  have  aeon  In  nnjp  tniaiaai  1 
repanlndly  tkrew  tbe  whole  lend,  amoanUnit  lo  new  taHabp, 
en  and  otf  ■addentv,  without  eanaln(  mom  lliMt 
variation  In  the  volta.  The  gnremor  wan  imalUiin,  <|nWk. 
nrlaln  In  tta  nclMo  to  4|atle  nn  nwapUonal  dniw. 
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By  applying  an  indicator  at  ihe  admiwion  end  □(  the  tnrbine 
chamber,  below  bha  dooble-beat  valv a,  observation  was  made  of 
the  presBure  during  the  periodic  admiaaion  of  steam  i  this  nraa 
done  by  uulling  the  paper-druio  of  the  indicator  m  ateadijy  round 
as  possible  by  hand  while  the  pencil  rose  and  fell.  Figs.  1  and  2 
are  examples  of  dia^ramB  obtained  in  this  way.  In  Fig.  1  the  load 
wm  about  one-half  the  maximum  ;  in  Fig.  2  it  wa«  about  tbree- 
quartera  The  prexsure  which  these  diagriLms  show  during  ad- 
mission is  about  lib.  leas  than  thit  shown  at  the  'ame  time  by  a 
pressure  gau^e  on  the  steam-pipe  above  the  governor  ralve- 

The  machine  tested  was  primarily  constructed  to  generate 
iJlernate  currents  up  to  50  amperes,  with  a  potential  of  2.000 
volts,  and  in  some  of  the  trials  the  original  alternate- current 
armature  was  used.  But  thinking  it  desirable  to  make  the  test* 
of  efficiency  depend  on  measuremenl*  of  continuous  rather  than  o( 
alternating  currents,  in  order  to  avoid  any  uncertainty  which  may 
be  held  to  attach  to  estimates  of  the  work  spent  in  an  alternate- 
current  circuit,  I  suggested  to  Mr.  Parsons  the  desirability  of 
winding  a  continuous-current  armature  B[)ecia!ly  for  these  trials 
He  adopted  the  auggostion,  and  most  of  the  trials  have  accordingly 
been  made  with  a  continuous  current  armature,  wound  to  give 
400  amperee  at  •2M  volts.  The  original  exciter  was  still  used  to 
supply  current  to  the  field  m^nets. 


1— ■■>•'■ 


Fin.   1 

It  may  b«  said  at  once  that  the  resulbi  oF  the  continuous  current 
trials,  where  the  electrical  measurement  of  the  work  done  is  of  a 
perfectly  litDpleand  straightforward  character,  are  in  close  agree- 
ment with  thoee  of  the  alternate-current  trials. 

The  main  atmature  waa  about  2fb.  Sin.  long  over  the  body  by 
din.  in  diameter.  The  weight  of  copper  on  it  was  only  331b.,  or 
^Ib.  per  kilowatt  of  output. 

Steam  for  the  turbine  was  supplied,  at  a  preasure  of  lOOtb.  per 

Suare  inoh  by  gauge,  from  a  locomotive  boiler  which  was  capable 
giving  enough  Tor  the  full  load  of  100  units  per  hour.  The 
feed -water  was  measured  by  putting  it  through  a  tank,  the 
gradoatiODB  and  total  capacity  of  which  I  checked  by  weighing 
water  into  it.  The  contonM  of  this  tank  were  delivered  into  a 
eeoond  tank,  from  which  the  feed-pump  drew  its  supply,  and  in 
which  the  level  of  the  water  was  aajnsted  to  have  the  same  value 
ati  the  beginning  and  end  of  each  period  of  observation.  The 
level  of  water  in  the  boiler  was  kept  as  nearly  as  poeeibte  constant 
throughout. 

In  all  the  statements  which  follow  of  the  results  of  these  trials 
the  quantity  of  feed-water  named  is  the  gross  quantity  supplied 
to  the  boiler,  no  deduction  having  been  made  for  leakage,  blow  off 
at  tbe  safety-valve,  or  other  loss. 


. , ifm'-tf'if„  [if 


Fro.  2. 

On  its  way  to  the  turbine  the  steam  passed  through  an  itnpro- 
vised  superheater  consisting  of  eight  9ft.  lengths  of  oast-iron  pipe. 
Sin.  in  internal  diameter.  This  superheater  wm  placed  in  the 
main  boiler  flue,  and  except  in  a  special  seriae  of  trials  aot«d 
below,  waa  heated  merely  by  the  hot  gases  from  the  boiler  tubes 
Tbe  draught  was  forced  by  a  steam  jet  from  an  auxiliary  boiler. 
Notwithstanding  the  small  size  of  the  improvised  superheater,  this 
sufficed  to  briug  the  steam  from  338dc^.  F.,  the  temperature  of 
•aluration,  to  about  400d^.  F.  In  a  special  series  of  trials  extra 
saperheatlng  waa  produced  by  li^htine  a  furnace  built  for  that 

Eurpose  in  the  brickwork  encloMng  tbo  superheater.     With  the 
elp   of   this  furnace  the    temperature   of    the   steam    in    these 
special  trials  was  raised  to  about  465deR.  F. 

Three  separate  sets  of  trials  were  made,  August  11  to  15,  1(192. 
In  the  first  set  tbe  st«am  was  superheated  by  means  of  the  hot 
gases  from  tEie  boiler  furnace  only.  The  temperature  approached 
bnt  did  not  BKceed  400deg.  F.,  which,  as  the  boiler  pressure  was 
lOOlb.  per  square  inch  above  the  atmosphere,  corresponds  to  about 
60dt^.  of  superheating.  In  this  set  of  trials  the  continuous -current 
armature  was  used,  and  the  amount  of  feed-water  was  determined 
for  six  diSerent  grades  of  output,  from  no  electrical  toad  up  to  a 
load  in  whlob  the  output  waa  at  tbe  uniform  rate  of  102  Board  of 
Trade  elecbical  unita  par  hour,  the  current  being  spent  on  a  bank 
of  ooil*.    Tbe  teenlta  of  this  s^  of  triaU  are  set  forth  in  Table  I, 


below.  The  output  stated  is  the  amount  of  electrical  work  done 
upon  the  external  circuit,  and  does  nob  include  the  output  of  the 
exciter.  The  volte  were  measured  by  three  Cardew  voltmeters, 
which  were  tested  against  each  other,  and  one  of  them  against  a 
Thomson  balance.  Theamperesweremoasured  in  the  following  way: 
A  low  -  res  is  tan  ceframeconsistingofmanybareth  ick  wires  of  plati  noid 
grouped  in  jiarallel  was  arranged  as  a  shunt  to  a  mirrorgalvanomet«r, 
which  was  provided  with  a  strong  controlling  magnet,  so  that  the 
whole  current  nf  about  4(0  amperee  could  pass  without  causing 
an  inconveniently  great  deflection,  and  without  heating  the  wires 
of  Ihe  ahunt  materially.  In  series  with  this  was  placed  (l)an 
Evei'shed  amjiere-metor  which  had  been  carefully  calibrated  by 
reference  to  a  Thomson  balance,  and  (2)  two  Siemeos's  electro- 
dynamometers,  one  of  which  could  take  the  strongest  cnrrent 
while  the  other  was  suitable  for  com]Aratively  weak  currents  only. 

Table  I.— TriaU  with  <'ontinuous-Curreab  Armature,  with  Steam 
superheated  by  the  (iases  from  the  Boiler  Fire  only. 

Presaiire  by      Temperature          Load  ia  Feed-water  per 

gauge  on  boiler,      of  steam,       electrical  unite  hour  in  lbs. 

lbs.  per  sq.  in.         deg.  F.              per  hour.  Tobal.     Per  noit. 

96  335  O'l   480  — 

102  .165  10-2 760  74-5 

100  3.56  27-0  1,110  411 

102  400  49  2  1,590  32-3 

100    390  74-5  2,170  29'1 

103  398    1020  2,900  28  4 

Vacuum    in  full-power  trial :    By    mercury  column  at   exhaust, 

27jin.;  by  gaugo  on  comianser,  28}in.  Barometer,  29'9in. 
Temperature  of  injection  water,  73deg.  F.  Speed  4,600  revola- 
bions  per  minute. 

The  constant  of  the  shunted  mirror  galvanometer  was  determined 
in  the  low-power  trials  by  comparing  its  deflection  with  the 
readings  of  the  Eiershed  and  of  the  more  sensitive  of  the  two 
Siemens's  instruments.  These  were  then  cutout  to  allow  sbronger 
currents  to  pass,  and  in  tbe  trials  under  heavy  load  a  further  check 
on  the  constant  of  the  mirror  galvanometer  was  furnished  by  the 
readings  of  the  larger  electro  dynamometer.  Tbe  mirror  galvano- 
meter, the  constant  of  which  remained  unaltered  throughout, 
served  to  connect  the  readings  of  all  the  currents,  from  the  lightest 
to  the  heaviest  loads.  The  agreement  between  the  various 
measurements  waa  perfectly  satisUctory. 

(To  be  andinvtil.) 


LEGAL    INTELLIGENCE. 


HOPKINSOH  V.  ST.  JAMES'S  AND  PALL  HALL  ELECTRIC 

LIGHT  COMPANY, 

Alleged  InfringemeDt  of  Patant. 

We  must  poatpone  notes  of  the  evidence  in  this  caae— if  notes 
are  required— for  a  future  issue.  As  a  matter  of  fact,  the  case  was 
somewhat  abruptly  adjourned  on  Monday  because  of  the  starbling 
evidence  produceil  by  the  defendants.  After  the  examination  in 
Mr.  Crompton  aad  Mr.  Raworth.  Mr.  J.  E  H.  Andwews  was  put 
into  bho  box.  and  his  evidence  completely  took  the  plaintiSs  by 
surprise,  whereupon  they  asked  for  an  adjournment  for  a  week  to 
consider  the  oiidence  and  their  position— that  is,  to  consider 
whether  the  case  is  to  continue  or  not.  Mr.  Andrews's  evidence 
waa  to  the  effect  that  he  had  publicly  used  the  three-wire  syBt«m 
at  Glasgow  prior  to  the  plaintiff's  patent. 


COMPANIES'  MEETINGS. 


WESTERN  AND  BRAZILIAN  TELEOBAPH  COMPANY. 

The  twenty-fourth  ordinary  general  meeting  of  the  Western  and 
Brazilian  Telegraph  Company,  Limited,  was  held  yesterday  at 
Winchester  House. 

Kr.  W.  8.  Asdraws,  chairman  of  the  Uirectore,  presided,  and 
moved  the  adoption  of  the  report  and  accounts  for  the  half-year 
ended  June  30,  189*2.  Uo  stated  that  they  bad  realised  their 
anticipations  of  a  decrease  of  revenue  owing  to  the  adverse  stat« 
of  exchange  in  Brsxil.  This  was  a  cause  over  which  bhey 
had  no  control.  Anobher  circumsbance  with  which  they  hod 
had  to  reckon  was  a  reduction  of  the  tariff.  Of  the  decreaaa 
of  £'20,W)  in  revenue,  no  less  than  £15,539  waa  due  to 
toss  on  exchange.  Tiie  increase  in  the  workiog  expenses  waa 
due  partly  to  an  exceptionally  sickly  season,  and  a  consequently 
large  doctor's  bill,  and  partly  to  accidents  to  their  veasols  and  the 
necessity  of  hiring  obhers.  For  bhe  firab  time,  also,  they  had  bod 
to  meet  a  falling  off'  of  business.  The  exdtemenb  of  a  few  yeaia 
had  ceased,  and  there  had  been  cammercial  sta^abion,  from 
which  bheir  Company  suffered.  Their  consolation  was  that 
there  were  already  sicns  of  improvement  in  this  respect,  and 
that  bhe  exchange,  which  bad  been  ll^d.,  was  now  Is,  Id., 
or  Is.  3d.  In  layine  loop  and  other  lines,  the  Directors  had 
spent  the  reserve  fund— a  course  which  bhe  ahareholders  bad  con- 
abanbly  urged  upon  bhem  The  interest  from  this  reserve  fund 
bud  of  course  disappeared,  and  in  place  of  it  they  bad  anaddibion 
that  nearly  doubled  the  whole  system,  and  that  actually  doubled 
it  between  Pernambuco  and  Montevideo,  which  was  tbe  revenue- 
earning  portion  of  the  line.  A  small  debit  balance  waa  carried 
forwaid,  but  hitherto  bhe  Directors  bad  nob  dealt  in  the  deben- 
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tun*  which  tiMif  h*d  pover  to  lame.  Tha  cmn|MtiDg  liaea  would 
dad  ll  dlflhiiiU  to  ovorcomo  a  >««Tico  bjr  which  thay  ware  (tble  to 
Mitd  tdSKmiw  from  Bnui]  to  London  in  kd  aror^co  of  ^^  and  SO 
mlnntoa. 

lb".  J,  Oo»9«*  Mcomtoil  Um  notion,  and  il  «w  oMrlod. 

A  diTittend  Wiual  to  S  per  coot>  por  ■oouio  wudecJiirtMi,  uurl 
the  prooMdingB  cloeed  with  k  rolo  o(  Ibutka  to  tJie  C'hBiruuiii  anJ 
IheTHrccCoTL 


NEW  COMPANIES  REGISTERED. 


DomlBlon  ClactrtoiU  Company,  LimUad-RoKUIorcd  by 
F.  A.  Robdw,  U,  Minciiii!  Uii- .  R  i"  .  witl.  --  ■■■>x[Aiai  ot  t2S.I25  io 
B.OOOWordiwiiy  (h^r**  tui'l  .'iiKp .'..,  (.nitil.  ■  >.liarc».  Object;  to 
MIT]' on  lh«buWii«M  of  a  teif-^'mph.  [(<t(:|i)ii"K.  ami  cWlrlv  lijthl, 
boat,  and  povor  oompaa;  in  ail  it«  branolicc.  Tli«ru  elinll  liu  five 
dlroetor*:  Ibo  Bnl  to  bo  okctcd  by  )liu  iiiKnntoriiv  Io  llio 
iMmoruiduiD  of  Maodattoo.  Qantilie«cion,  SO  ordinnry  or  1(1 
(oundMs'  Rhaitw.     Rom n Dora tion.  II.IMO  [wr  diiouih.  diviiibla. 

JoUwSaxwUl  Co..  Ldmlt««.  — B«8i«t«r«d  by  W.  It.  8t}'«r. -J, 
ThraadDoedlo-atrool.  F,  C.  wrth  a  M|>it«l  of  £30,000  ia  £10  diww. 
ObJMt  1  to  aeouiro  tho  uadoitakioK  of  piodurarii  uiid  lUfipliora  of 
«lMtoldtT  hhMrto  owriod  on  by  Jullua  Sa.«  and  <.To.,  and  to 
doralop  aoil  earry  on  Iho  aald  biitinm*  In  all  it*  biunolio*.  There 
■hall  not  b«  l<v>  ihao  two  nor  mora  tluiii  llvo  iIIiovUtr  ;  ihofiratui 
boeloeted  fay  tho  iigruttorto'  to  tho  aicvnorauditiii  of  M>ovUtlon, 
QiMtiSoatJon,  lOOdmrM  or  £1.000  dobtinluros.  Koiounoraliun  oot 
Io  exocod  f£00  jiei  Bnnum,  iliiuiUo. 

Mow  BrtUab  Ktoolrlc  tnatoUalloa  ContrMtora.  Lladlod  — 
IU«i*torad  by  Joi'lMn  ami  .Su^i,  120,  Ctinncery-liioe,  W'X' ,  ulth  a 
ouHlat  of  £wi,000  in  £j  vhiu-tM.  Object  ;  to  aciiuire  ibu  unilur 
toMlg  hitherto  oarrted  on  nt  WorcMler  by  the  Hriti'h  Ivloclrionl 
Ia»UaUtio«i  Contractotv,  Limited,  in  aooordanoe  iritli  an  a(;t«o- 
iBonl  oxpmocd  Io  be  mado  botweon  Iho  snid  company  of  tbe  one 
part  and  the  prowtnl  Caoipony  of  tbo  otbor  iiait  i  gmiernlly,  to 
urry  on  tha  bimiooM  of  elootriciana  and  oloctriool  oDffiooorv  in  oU 
be  braocbaa.  There  ahall  not  ba  Iom  than  ihroa  oar  mora  ihao 
Ova  dirortori  1  Ibe  firei  to  be  alec'«d  by  U>o  id|{natari«a  to  (bo 
neiBonndoBi  of  Maoelatloa'  t^naUficatioo,  JtSO.  Heinuuetatloo, 
fSSO  t>e<  annnm,  aftor  (Mytnoot  of  S  per  enaU  on  the  |ioid-iii> 
capital. 


BUSINESS  NOTES. 


Olroet  Bpaalah  Telasrapb  CotDpMBjr.  — Tbe  teoeipio  for  October 
were  £3.307.  airainai  £3. -ISA. 

Oroal  MorlliarB  Talafroph  ComiMiay.— Tho  reoelpbi  for  the 
tnoolh  ot  October  were  fSt.OOO. 

Bartan-oO'Traat  -Tbo  authoritioa  jirojioM  to  obtain  nanciion 
ler  a  loao,  |iart  of  tha  procooda  of  which  ii  to  ^  for  oIoMrlc  lli;ht- 
Ini;  punioeee. 

AaijIWB.— The  new  aByluin  at  Cbanniottor  being  er«ctad  for  the 
Dotaat  County  rouncU,  at  the  coat  of  CM.OOO,  *bould  be  liiciited 
by  etoctric  U|[ht. 

■ttsbttrcb.  —  Tbe  pet  echeme  of  I'rof.  ('o«bei(refuaed<eLriictun> 
lor  Bdinlmritbl  ia  baing  diacuHcd  by  the  Lighting  (*«miikitt«a  ol 
Ibe  Tow*  Council. 

n*Mt»  far  MoMc*.— The  aum  of  i:ii>  to  ollerod  for  tli*  beet 
(lealtpi  for  olactiMal  inoton.  PartlcnUrv  will  be  fouikd  In  oar 
ailruriiATiiHuii  oolunm^ 

PiMBophero  CoKpAoy,  Llailtod. — Thia  Coni)>«m'  hnii  reuiored 
Ito  oScea  front  BInmBohl  Honee,  l.«ndon-waIl,  B.C..  to  Kanday 
Houaa,  aiarlng  CtoM-road,  VV.C. 

KajobMtec  ivflnoMrr-  — Tba  ManohoMor  Royal  In&rmary 
Board  of  Govnmora  ban  appotutod  a  Nub -committee  to  eooaidor 
the  lifflMinit  of  the  lofirnury  by  eleotrlo  Itftbt. 

SoIMb  Tramwajra.  An  will  bo  eoen  from  our  advcrtieonient 
pacea,  tbe  time  baa  been  citonded  to  l>e<?cniber  iZih  for  tondera 
MM  raeeived  far  a  leaaa  of  the  Bolton  nnd  luburban  trnin«ay«. 

WaaC  •raawlah.— At  the  annual  mecLioii  of  the  CooDcil  tbe 
Hatatoa  Cummiltoe  rejiortMl  Ibnl  tbo  Mayor  had  iirriLii|/ed  to  pro- 
Tide  a  teni^rarv  ioBtallaiionof  IhoolcctricliKlitif  the  (oqtoiatioM 
would  profide  tlia  onKino  power. 

Oolosfte.— The  price  of  oumoit  at  Cologne  ie  equal  to  Btd. 
per  H-T.U.,  with  JiMonnU  from  Si  to  40  per  cent.  Ilia  expected 
tbal  tha  prioe  nay  aooa  be  lowered.  Tbe  price  of  |[u  in  (7'alogDo 
la  equal  to  3h.  Sd.  per  tbouauid  oabic  foet. 

Lyatea.— At  tha  iBontbly  meatinf  of  tha  Lynton  Local  ftoard 
tiia  ckrfc  wa«  iurtractad  to  inlorio  Ibe  Lyotoo  KJeotric  Li|{btinp 
Compeay  Umi  u  non  aa  tbey  were  in  a  poattkia  to  fuioiah  ligbt 
Uielr  application  for  poweta  abouM  be  gmntod. 

City  Mt4  Seaih  I.oBdon  RaUway  Cowpaair.— Tbe  rMdote  (er 
the  week  oodiot;  Nvv«iit>ur  Q  oirni  i:Nltl  agalaat  <T*I  ror  the 
aarraa|MMdln|>  period  ot  but  jttu,  or  mb  iiicreaao  ot  £108.  Tbe 
Mai  raoattita for  IHWafaowao  iaereaeeof  Ci.40j0Tertbaae  for  the 
aorraepe^dlag  ptriad  ol  1891. 

OeTMlvT.-AtthoaBnuedBkeeUDf  ol  the  Clly  Cbuima.  heU  on 
Wednaeday,  OmbcUIot  Goortce  Singer  wm  ro-etaMad  nayor,  and 
la  NDlyinK,  referred  (othe  tact  thataaUnBtaeforataotrloUghUnc 
had  MM  meelved,  anl  that  tbe  eooBcilbra  bad  BMder  coartdera- 
Hon  a  arbwBa  ol  edaotrlc  traotion  for  iratnwaya. 

OklBwl«k.-At  Ibe  CblewMk  Ixioal  Bewd  neaUaic  Ut*  week, 
wllb  nIerMc*  to  Uw  eontraot  wltb  Uaear*.  Bouma  and  Grant  lor 


electric  light  in  Chltwick,  tbe  clerk  atatod  that  be  had  oallad  at 
the  ofScee  ol  the  Board  of  Trade,  and  wm  UifonMd  thai  Ibit 
Board  hoped  to  aend  Uie  draft  deed  very  abortly. 

Klooirlo  BaUway  to  Barry  laland.  -A  epeelal  mMUnf  af  Ibe 
■lireclor»  of  tJin  Harry  RBitonV  C'Oiii (lany  wae  baM  Uat  wank  el 
tbe  i;vnerkl  olIicit#,  Barry  iWk,  when  tbo  Hbeno  for  tbo  eea- 
xlrumion  of  an  eleclrlc  railway  to  Karry  Uand  wao  antonly 
ditcuMul.  and  it  ia  oKiieotod  the  work  wiU  be  taken  in  b«»d  (artb- 
»ith- 

AnoUoo  Bolo,— On  pofre  x*L  of  out  ndvertiaeowM  afaMb*  wtB 
bo  ft">ml  ;ii>  nniionnooinont  rebuins  to  a  m1«  of  eleoMeal  aa< 
cnKinccnn);  plnnt.  lool*.  rtook,  liulr>)r*.  ■tore*,  etc  Foil  nrtlaa. 
Ian  are  Ktvtn.  ntid  cotalo^aa  oao  be  obtalnod  ol  tbo  aBWIaaliw. 
Ucaara  Wh«atle>-  Kirk,  IVice,  and  Uoulty.  49,  (^B«ea  VMa»M- 
etroot,  K  ('. 

BcoOerd.— At  the  laat  maetlnicor  ibe'fbwnOounoil,  •eeMMi> 
nicatinn  from  tbe  County  I'oiiiicll  NlAtod  that  tbey  hwl  MidarwB- 
eldomllon  tbe  quuiion  of  inirodncint;  the  oleotrio  Hjcbt  la  llaM* 
Comity  BuildiiiK*.  noil  onhed  what  faoililioe  tbo  CouncD  mbU 
ofliT  ill  Uio  DMtior.  Tlic  (lacalion  woe  tcfoned  to  tbe  Caiifk 
Lillbl  Coinaiittae. 

rrtern  Baraet.  ■  .\t  the  liul  tnoetlDj;  of  tbe  Local  Itiiatd,  Mr. 
Heiiii>'»y  ■uKKc*lod  thai  Ibo  district  bo  lit  by  tti«  eiectrir%k 
iiialon'l  ot  gaif.  Mr.  Baldwin  I^tbaai  bad  'lotod  Utat  tfa>«na 
at  the  aawa^woika  could  be  ntlUted  for  Ibn  purpoas,  wMm 
cx|miditiir«  of  about  £900.  The  matlAr  wa*  refenwd  Io  Um  V«ba 
Commiltoe  for  uonaideration. 

Derby.  — Tlio  Derby  TOwn  Coondl  ba»«  accoptorl  Iba  baoiln  4 
ileten.  Biumerm  KriM.  aod  Co.,  Llmitod.  of  boadoo.  at  tV>,Ttl, 
for  proviilin),',  dcliiorinti^.  Hxlri);,  tcftiiw,  aaltlng  to  warfc,  >m 
niaintoininc  combined  nteem  cneiaot.  MtevBatlng  ai>d 
current  dynamos,  condeoicra.  and  other  macfainorjr  aAd 
nccewiaty  for  the  prnduclion  of  olectrio  liffbt. 

Btaokoool  —The  Corporation  of  nlaeknool  (arll«  tondore  to  Ika 
inrtallntton  of  wirw,  awitohae,  «!«.,  tor  lb«  alactrio  UgbtlBK  tt  iba 
new  polioe-atation  buildloK*  in  Ibat  town,  nana,  aiwaoBlkn^ 
nnd  form  of  tonder  rnay  be  obtained  on  npplioation  to  J.  WotaM- 
jiolmc,  boioajrh  engineer,  Toun  HoJl,  Blackpool.  Teodora  U  to 
dalncnil  nt  tlic  Tovn  Knll  on  or  before  Noieiobcr  3S,  t8B2 

HoltMiiTBo.  - -The  Na'.ional  Bnnk  of  Aiipiralanla  and  tbe  Cam- 
mcrciol  Back  of  Australia,  bbe  baakeni  of  tite  Cotoortdiau  at  Ibe 
c-iiy  of  Melbourne.  Victoria.  hnvin|[  purohaeed  tbe  dabauwrn 
Invite  a|>|>llGattona  for  B  4  per  oent.  loan  of  USO.IXM)  of  Um  oily  ■ 
Mclbouitia,  tha  price  of  iaano  beini^  98  per  oent.  Tbo  loaw  W  tab* 
applied  for  the  purpoaee  of  oloctric  llj{blin{[  of  the  dty  end  Ua 
extouHion  of  the  baths  and  enarket*. 

Lnndbarc  Swltohoa.  — We  note  that,  owinjrto  Ihaanat 
(rir  l'ni<iiitt>iiitct>o*.  Mr.  A.  V.  Lululbcrt;  haa  oeODObllMd 
;;ic»t  »l(ctntiaua  at  bia  worka  at  Kin|f«bu>d,  wlwrwby  be  «a; 
incrto'o  hi"  i-uIT.  and  m  better  keeji  pace  with  (Jta  inaNMW 
iloinand.  Alroaily.  orer  1fi,O0U  ot  tbaaa  awltchoa  hava  b^  am 
plinl,  and  convidurin^  the  vary  aboR  jMriod  they  havo  beabit 
market,  ti  evidently  ahow>  tliey  are  K™>tly  appreviatod. 

HanbarK.  The  ui»UlUlion  for  llauibiirK,  to  ba  anii^  b] 
SchiJckerl  kiiiI  ('o..  Ik  to  bv  on  (he  oooltnuoufi-currani  ml^ 
The  municipality  hax  iirranifocl  what  le  cooaiilared  a  aaUMM; 
■cale  of  charute -namely,  tf  Ihl,  for  B.T.U.  for  |aivaia  llubllat 
half  thai  tor  induHtrial  puipoeoe,  wtlb  diaeoiinta  lor  Uif*  a* 
■unicTi  u(i  to  31)  |ie«  centv  Tlie  town  ia  to  have  one-llflb  ef  iW 
Krou  111C0U10.  and  a  aliding  ooale  ahare  of  proAla  It  tboa 
6  pflr  1-iiBt 

BrIatoI.  — Tbe  Briolol  Utban  Manltory  Authority  invlu 
for  the  wapply.  delivery,  and  erectloai  of  noilerxrouod 
niaioa.  arc  lioht  circuila,)unotianand  houee  boiaa,aroUaitM,patf^ 
and  inapeoidaa gear.  Tendere  loual  be  made  on  tbe  niiiaiiibaJ 
lorma,  and  delii'orod  at  tbe  officre  of  tbo  Autborliy,  Al,  IHiw 
•treol,  Brietol,  on  or  before  Thun«lay.  Deoomber  I.  A  foe  af  S 
io  rw|tiirad  lor  epoclllcatloe  and  form  of  taoder,  to  bo  ratai  nad  ea 
rvoeipt  of  bona  fide  toadere. 

Wcat-utd  LI«btlo|      The  followinK  ia  a  lUl  of  work  beiw  ^M 
by  th<'  KloRtrleiil  SupgilioB  and  t'ittloKa  Coiniieiiy,  ','iBtWd.Ta  tto 
waneod  :  Ilouao  ianialUtiaa  for  Lddy  Seliiia   Ifanrvy,  Ti,  cit^ ^ 
nauuht-titnoe.  W.j    H.    Ihivbran,  R«].,  3,    [^nyw«ni  mad.  8.W.I 
C.  F^  Mekben.   Rhi.,  •!,   Mortilon-jcanlan*,  H.W.;  (ba  A« 
Cointiany,  71,  Naw  Oifonl-olreet,  n.;  8t.   Juil*'*  Cbwflb 
■ion  ol  liuhtinji  In  acboolroom),  VVeet  Konalogtoo  i  K.  L 
Kini,,  II,  Bramaam-iuaaaiona,  8.W. 


( 

I 


. — Aldennan  Leonard,  at  Ibe  nunlbly  iiiMllni[  ■<  llej 
Leicetrtor  Town  Council,  lald  tha  oommittoe  bad  baM  b  b^«| 
Ibey  would  bo  able  to  brloitf  tbe  eleetrio  llf  htlnc  qiMaUoa  larwMA, 
tendtri  from  13  firma  haviiH;  boM  tvceii-ed,  bid  Ui«y  hiand  * 
goiaic  into  the  tMden  that  they  were  of  to  tecbalMl  a  nalaTe.  ^ 
reauired  eo  much  careful  esaninatioo,  that  tbey  w«r«  not  pc>|Mnf 
tobrlnftadHlfiiio  reaolotienfarwanl.  They  hapad  to  bar  abh  It 
do  BO  at  the  KoTCinbor  or  Deoemtier  maatiat:, 

Vo^lar.— Tlie  rD]>lar  Diatriot  Boani  ot  Worka  bav*  InUaaM 
Ihe4r  iateotion  of  app1yiot[  to  tbe  BoanI  of  Tr«il'<  f^->(  *  lawvaileal 
order  oiMbltnf;  Ihcm  to  prodaco  and  aupiJji  e!'  tor  ))bU( 

luid  piivMo  |iuT|ioK(  vithtn  thetr  diitrkt.     I'  .od  la  br 

eloetrlc  liaoa  io  tbo  Eait  IndM  Dock-rood,  KoUn  rt<iuu  laaab  lh(k 
■trwrt.  Poplar,  and  Nortb-etfoM.  Bow-road,  CobonttMd.  TnW 
Ipar-road.  aod  FalrdeM-road.  Tbo  woridoaal  order.  If  graMrt 
will  nibaeqoonily  bare  to  be  laid  before  Patlkunan  hr  a» 
flmiaUon. 

Pantypoel.-  In  cooaectloii  with  tlic  IWlyinol  Baetni;  l^fW 
and  1*o*er  Coinpany,  by  the  in^ilaUon  ot  Mr.  W.  iWlw.  ^a* 
M  smUobioo,  roiireaenUng  Um  DiMinMretal  and  ritlln lain— i' 
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tbe  coanty,  were  eDtertahied  at  luncheon  >t  The  Crewn  Hotel, 
PontTpool,  on  the  2nd  inst.  Mr.  W.  P^ler  presided,  and  was 
supported  bj  Mr.  I.  Butler,  J.P.,  Mr.  O.  A.  Vaughan,  of  New- 
port, and  others.  Mr.  J.  C.  Howell,  electrical  euKineer,  LlsneUy, 
ocoupied  tue  vioe-chair,  and  was  supported  by  several  prominent 
Newportoniana. 

Wen  India  Ksd  Panama  Talegrapli  Campaay,  Limited, — 
The  report  for  the  half-year  ended  June  30  states  that  the  revenue 
was  £44,  US  against  £47,641,  and  the  expenses  £28,589  agninst 
£24,368.  The  balance,  with  £2,122  brou(;lit  over,  makes  a  total 
of  £17,682.  The  directors  propose  to  pay  interest  of  6s.  per  aliare 
on  the  firsb  and  second  preference  shares,  and  a  dividend  on  tho 
ordinary  shares  of  6d.  per  ahare,  tax  free,  £3,701  beine  carried 
over.  The  receipts  of  the  Company  for  tbe  half-monHi  ended 
October  15  were  £2,072. 

Falaley. — ^A  very  lame  and  impotent  concluBion  has  been  arrived 
at  In  the  PaJBley  Towd  Council  with  reference  to  the  electric 
lighting.  A  report  was  laid  before  the  Council  from  the  Electric 
Lighting  Committee,  stating  that  they  had  not  seen  their  way  to 
rscommeud  the  Council  to  proceed  with  Ihe  laying  down  of  an 
inetatlation  for  the  lighting  of  the  town  uuder  the  oraer  obtained 
last  year,  the  probable  demand  for  tbe  light  not  being  aufficient 
to  warrant  the  expenditure  involved.  It  was  remitted  to  the 
Electric  Lighting  (.ommittee  to  further  consider  and  report. 

Bwnlay.— At  Wednesday's  meetinE  of  the  Burnley  Town 
Council,  authority  was  given  for  the  acceptance  of  the  following 
tenders  in  connection  with  tbe  erection  of  the  electric  lighting  plant: 
The  Oldham  Boiler  Works  Company,  for  boilers,  at  £700  ;  E. 
Green  and  Son,  Manchester,  for  economisers,  at  £228  ;  Job  Isles, 
SUnningley,  for  cranes,  at  £195  ;  Callender's  Bitumen  Telegraph 
and  Waterproof  Company,  London,  for  cables,  at  £4,537  ;  the 
Burnley  Iron  Works  Company,  for  enginea,  at  £1,600;  and  the 
!Blectric  Construction  Corporation,  Limited,  Wolverhampton,  for 
dynamos,  accumulators,  and  switchboards,  at  £2,056. 

Wtndaor. — The  question  of  the  use  of  turbines  for  tbe  electric 
lighting  of  Windsor  is  occupying  the  local  papers.  Councillor 
Dyson  has  advocated  their  use,  and  Mr.  Fox  retorts,  in  turn,  that 
if  the  turbines  are  big  enough  to  use  in  this  way,  there  waa  waste 
of  money  in  putting  them  in  ;  if  not,  there  is  not  too  much  spare 
power  to  deal  with  the  water  supply.  Mr.  Dyson's  proposal  was 
to  use  the  water  power  on  Tangier  Island,  and  add  steam  power 
Bufficient  to  give  constant  supply  to  Windsor,  Eton,  and  district, 
keeping  the  powers  in  the  hands  of  the  Corporation.  Ue  promises 
a  report  upon  the  amount  of  power  to  spare  and  needed- 
Shop  Ufbtlns  in  Dobltn.  -  Messrs  Clery  and  Co.,  of  Sack 
TJUe-street,  are  the  first  of  the  large  drapery  flims  in  Dublin  to 
introduce  the  electric  light  into  their  business  premises.  Their 
whole  establishment  wasiTluminated  with  the  now  lightltist  Saturday 
night,  and  the  change  made  a  markiid  imjirovement,  more  par- 
ticularly with  reference  to  judging  of  colours.  There  are  through. 
ont  the  warehouse  18  arc  lamps  o?  the  B  rookie  Pel  I  type ;  also  12 
32-cp.,  17  25-c.p.,  and  10  16  c.p.  incandescent  lamps.  The  effect 
of  theae  lamps  when  they  are  iigtited  np  at  night  is  to  make  the 
WBrehoose  more  attractive,  and  to  add  to  its  bright  and  cbeerfnl 
appearance. 

CompBBt«a  or  the  Month.  — The  following  electrical  companies 
were  restored  during  the  past  month  : 

Akester  Electric  Syndicate,  Limited,  £60  shares  £15,000 

Dominion  Electrical  Company,  Limited,  £5  and  m.  sliaree  25,125 
Elieson  Accumulator  (British  Patent)  Syndicate,  Limited, 

£1  shajBs 12,0©0 

JnliusSaxand  Co.,  Limited,  £10  shares 20,000 

New  British  Electric  Instalhition  Contractors,  Limited, 

£6  shares   25,000 

Unity  Electroplating  Company,  Limited,  £5  shares 5,000 

United  Electric  Tramways,  Limited,  £5  shares 30,000 

■aatbonma. — The  Board  of  Trade  have  forwarded  to  the  East 
Suaeei  County  Council  a  copy  of  some  correspondence  which  had 
piased  between  them  and  the  Eastbourne  Electric  Light  Company, 
in  reference  to  the  audit  of  tlie  accounts  of  the  latter  body.  Tbe 
Board  of  Trade  bad  pointed  out  that  the  accounts  which  they  had 
sent  in  had  not  been  audited  by  such  competent  and  disinterested 

firsons  as  the  County  Council  ahould  from  time  to  time  appoint- 
be  company,  in  reply,  gave  the  names  of  an  eminent  London 
firm  of  chartered  accountants,  who  acted  eis  their  auditors,  and 
s^id  probably  the  County  Council  waa  quite  satisfied  with  their 
audit.  The  correspondence  was  referred  to  the  Finance  and 
General  Purpoees  Committee. 

BalfMt. — A  movement  of  protest  has  been  initiated  in  Belfast 
•gainst  tbe  proposed  encroachment  on  Ormeau  Park  for  the  pur 
poses  of  the  eitension  of  tbe  gas  works  premises.  Tlie  fact  of  tbe 
gas  works  extending  into  tbe  park  would,  it  is  urged,  spoil  its 
advantages  to  the  citizens.  Tbe  Corporation  is  moving  steadily 
with  tbe  work  of  preparation  for  tbe  electric  lighting  of  the  city, 
and  it  is  proposed,  as  already  announced,  to  supply  power  for 
10,000  for  tbe  present,  the  proposal  made  to  provi.ie  for  50,000 
lighte  being  dented.  Tbe  objectcrs  to  the  encroachment  on  the 
Ormeau  Park  ask  for  the  abandonment  of  the  addition  to  the  gas 
works,  in  view  of  the  expected  introduction  of  tbe  electric  light, 
but  the  Corporation  reply  that  the  increased  consumption  of  gas 
for  domestic  cookery  and  tbe  driving  of  machinery  renders  neces- 
eary  an  extension  of  the  works. 

WeMam  and  BraalUan  Telesrapb  Company,  LUnltad.  —The 
report  of  the  Directors  for  the  half-year  ended  June  30th,  IS92, 
■tAtee  that  the  total  earnings  amount  to  £S4,022,  a  decrease  of 
£90,941,  and  the  workiag  eipenaee  to  £36,141,  an  increase  of 
£502.  Inoladlng  the  amonnt  brought  forward  from  1891,  the 
balance  to  theandit  of  tiitraveaaa  aooaont  la  £49,368,  from  which 


has  to  be  deducted  debenture  interest,  and  a  sum  for  the  deben- 
ture redemption  fund,  leaving  £30,208,  of  which  £14,000  has  been 
placed  to  the  reserve  fund.  This  leaves  £16,268.  The  Directors 
recommend  the  payment  of  a  dividend  of  3s.  per  share,  free  of 
income  tax,  on  the  ordinary  shares  for  the  half-year,  being  at  the 
rate  of  £2  per  cent,  per  annum,  carrying  forward  £1,662.  The 
shareholders  will  note  that  the  falling  olT  in  tbe  dividend  is  mainly 
attributable  to  tbe  heavy  loss  on  exchange,  which  for  the  period 
of  which  the  accounts  treat  averaged  11^  per  milreis,  as  against 
isd.  for  the  corresponding  peri(3  of  1891.  The  receipts  of  the 
Company  for  the  past  week,  after  deducting  17  per  cent,  payable 
to  tlie  London  Platino- Brazilian  Company,  were  £2,834. 

Klsetrie  Pump*. — The  C'Orlett  Electrical  Engineering  Company, 
Limited,  of  Wigan,  have  recently  turned  out  a  very  neat  form  of 
electric  pump  with  motor  on  one  base-plate,  to  the  order  of  the 
Aitley  and  Tyldealey  Coal  and  Salt  Company.  It  is  designed  for 
delivering  some  40  gallons  of  water  per  minute  against  a  nead  of 
300ft.  through  about  800  yards  of  3in,  pipes,  Tbe  pump  is  of  the 
three-throw  type,  each  ram  being  3iia.  in  diameter,  with  a  stroke 
of  5io.  A  Crompton  motor  of  5  h.p.  is  used,  the  Corlett  Company 
being  agents  for  Messrs.  Crompton,  It  Is  series  wound,  taking 
450  volts  10  amperes  for  1.200  revolutions.  The  motor  is  geared|^ 
in  tbe  ratio  of  36  to  1,  to  tbe  pump  by  gunmetal  helical  gearing, 
tbe  speed  of  tbe  pump  being  33  per  minute.  All  bearings  are  of 
ample  strength,  with  lubrication  for  continuous  running.  The 
pump  is  placed  half  a  mile  from  the  bottom  of  tbe  pit.  and  the 
current  is  supplied  from  existing  lighting  plant  at  the  surface. 
The  conductors  are  insulated  solid  copper  wires,  run  in  wood 
casing  or  on  earthenware  insulators.  A  second  plant  will  shortly 
be  put  in,  when  a  separate  generator  will  be  also  installed  to  supply 
both  pumping  plants. 

Bnndarland.— Tbe  Highways  Committee  of  the  Sunderland 
Town  Council  have  received  a  report  from  the  borough  engineer 
on  the  subject  of  tlie  application  of  the  National  Telephone  Com- 
pany for  leave  to  place  underground  wires  with  chambers  under 
tbe  streets  for  testing  purposes  The  borough  engineer  said  that 
if  the  chambers  were  placed  under  the  footpath  they  would  inter- 
fere with  many  private  cellars,  and  in  all  probability  also  with 
tnture  arransementa  for  the  electric  lighting  wires  being  Laid.  If 
placed  under  the  carriageway  they  would  interfere  with  about  a 
mile  and  a  half  of  wood  pavement  and  break  up  tbe  concrete 
foundation  for  that  pavement.  The  chambers  were  7ft.  deep  and 
about  7ft.  square  on  the  surface,  and  there  would  be  some  37  of 
them  altogether.  The  road  would  have  to  bo  carried  on  iron 
girders.  Mr.  Routhwaite  further  stated  that,  considermg  the 
serious  nature  of  application,  he  bad  asked  Mr  Clay  how  many 
poles  tlie  proposal  would  do  away  with,  and  when  the  company 
would  be  prepared  to  carry  out  the  work,  and  the  only  reply  he 
had  received  was  that  Mr,  Clay  could  not  tell.  The  whole  subjecb 
was  referred  to  the  Electric  Lighting  Sub-CummitCee  to  asoertain 
if  anything  of  the  kind  had  been  done  in  other  towns,  and  also  to 
press  for  an  answer  to  tbe  questions  raised, 

Commlaelanera  of  Bewer*.— Tbe  Streets  Committee  of  the 
CominiHsioiiers  of  Sewers  presented  a  report  at  the  meeting  OD 
Tuesday  containing  a  paragraph  relative  to  the  memorial  from 
inhabitants  of  Ludeate-hilT  asking  that  the  notice  served  for 
removal  of  sign  with  electric  lamps  attached  at  37,  Lndgats- 
hilt,  might  not  be  enforced.  The  committee  stated  that,  having 
viewed  the  same,  they  could  only  recommend  that  proceedings  be 
taken  for  the  removal  of  the  said  sign  as  an  annoyance  within  tbe 
terms  of  tbo  City  of  London  Sewers  Act,  1848.  Mr.  J,  C  Bell 
moved  that  tbe  report  be  referred  back  for  reconsideration,  Mr. 
Myers  seconded.  A  diecussion  ensued,  in  the  course  of  which  Mr. 
Johnson  declared  that  this  was  an  insidious  attempt  Co  set  aside 
the  laws  of  the  Commission  for  the  benefit  of  people  interested. 
He  believed  that  if  they  allowed  this  application  they  would  have 
many  more  in  a  very  short  time.  The  amendment  was  lost  on  a 
show  of  bands,  and  tbe  report  of  tbe  committee  approved.  The 
Streets  Committee  also  submitted  a  letter  from  the  City  of  London 
Electric  Lighting  Company  relative  to  the  progreas  made  in 
supplying  private  consumers,  and  recommended  that  thecompany 
be  ur^ed  to  expedite  tbe  matter  as  much  as  poMible,  This  was 
agreed  to.  The  consideration  of  an  application  from  the  City  of 
London  Electric  Light  Company  with  respect  toattes  for  converter 
stations  was  adjourned  until  tbe  next  meeting. 

BriBhtoa. — The  last  meeting  of  tbe  municipal  year  of  the 
Brighton  Town  Council  was  lield  last  week,  when  the  most 
important  matter  for  discussion  was  a  proposal  of  the  Electric 
Lighting  Committee  to  extend  the  Corporation  area  of  supply  so  as 
to  embrace  about  two-thirds  of  the  town.  Objectors  to  the  acheme 
urged  that  the  adoption  of  the  proposal  would  lead  to  an  enormous 
outlay,  and  that  there  waa  no  justification  for  enl«ring  upon  thi^ 
until  tbe  Council  had  been  placed  in  possessiou  of  tbe  financial 
result  of  tbe  trading  in  tbe  present  area.  Alderman  Moon, 
chairman  of  the  Electric  Lighting  Committee,  regretted  that  na 
full  financial  statement  could  be  presented  until  the  accounts  had 
been  made  up  to  the  end  of  the  year,  and  aasarted  that  although, 
as  expected,  there  had  been  loss  on  tbe  present  undertaking, 
amounting  to  £300  in  the  last  three  months  of  1891,  £660  in  the 
first  six  months  of  this  year,  and  a  slight  loss  in  the  third  quarter, 
a  profit  was  now  being  made  at  the  rate  of  £600  a  quarter.  The 
success  wae  far  greater  than  they  anticipated.  He  explained  that, 
although  they  asked  for  power  to  cover  two-thirds  of  the  town, 
they  would  only  supply  t^e  light  whore  there  was  a  proapect  of 
doing  good  business,  and  stated  that  they  already  hod  many 
applications.  It  was  pointed  out  that  agreement  to  the  motion 
would  not  prevent  objection  to  tbe  estimatea  for  further  work 
later  on.  The  oomnuttee's  report  waa  adopted  by  a  large 
m«joritjr> 
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Boding.— At  the  Reading  Town  Council  meeting  lost  week, 
the  minutes  of  the  Electric  Lightinf:  Conimiltee  were  read  sa 
follows ;  "  At  a  meeting  of  the  cammittoe  un  October  2(1,  the  town 
clerk  Bubmilted  papcre  which  had  b^en  laid  hefnre  parliamentary 
agenta.  He  aUo  submitteil  the  observations  of  parliBmentnry 
agence  on  the  subject,  and  several  provisional  orders  granted  to 
companies  by  the  l'«ard  of  Trade  under  tbe  Electric  Lighting 
Acts,  and  called  attention  to  the  prnviEiona  contained  in  auch 
ordore  upon  varioua  points  specified  in  the  reaolntion  referring 
this  matter  to  this  committee,  und  also  upon  other  points  upon 
which  it  may  be  necessary  to  proteot  the  int«resbi  of  the  borough. 
The  borough  engineer  and  Mr.  McMollen,  electrical  engineer,  ex- 
plained their  views  on  the  matters  relating  moreespeciallj  to  the  sy8- 
lemand  modeof  supply  of  electrical  energy  and  the  method  of  charge 
for  such  supply.  The  committee  carefully  considered  the  matter,  and 
determined  on  certain  modilications  which  should  be  made  in  the 

Sroposed  clauses  submitted  on  behalf  of  the  company,  and  alao 
eterroined  on  additional  cIbubcb  which  should  be  inserted  in  the 
provisional  order  for  the  protection  of  the  C'orj>oration  and  con- 
sumers of  electrical  energy,  and  rowlved  that  the  town  clerk  do 
forward  to  the  company^  solicitors  their  pni|>08ed  clauses  aa 
amended,  and  the  additional  claunes,  with  an  intimation  that  the 
committee  will  bo  prepared  to  recommend  to  the  Council  to  give 
the  requisite  consent  to  the  compiiny's  application  for  a  provisioiiBl 
order  if  the  clauses,  as  now  amended,  are  inserted  therein."  Thia 
report  was  carrioil  unanimously,  having  been  moved  by  Alderman 
Monck  and  tseconded  by  Mr.  SCAllwood. 

UaudQilno.  —Tbe  inhabil«nts  of  Llandudno  are  oontemplaCing 
the  projiosal  to  extend  the  gasworks  at  a  coet  of  £6,0<X).  Mr. 
Jos.  McMaster,  writing  to  a  local  newspaper,  points  out  that  the 
town  is  very  favourably  aituatod  for  utilismg  the  electric  light. 
He  says  ;  "  I  am  of  opinion  that  for  tbe  outlay  of  a  couple  of 
thouaand  pounds  we  could  produce  and  deliver,  m  the  town  and 
Htreots  of  Llandudno,  electricity  sufficient  to  light  the  whole  [ilace 
all  the  night  through,  ata  very  small  annual  coet  for  nmintennnce. 
We  have  an  immeufe  volume  of  water  all  the  year  round,  stream- 
ing down  from  Llyn  Uulyn  to  the  reservoir,  from  which  the  town 
(and  Colwyn  Bay  and  Conway  at  preseat)  is  supplied.  My  augges- 
tion  is  that  a  [Hiwerlul  turbine,  to  drive  the  necessary  dynamo*, 
should  be  placed  in  a  favourable  position  on  the  stream  in 
suitable  premises,  and  the  electricity  generated  and  brought 
then  CO  to  Llandudno  by  the  requiiuto  H'ires,  and  the  whole 
of  tbe  town  lighted  therewith  summer  and  winter.  The  cost  will 
thuH  be  a  very  low  ligure,  certainly  not  a  figure  higher  than  the 
present  charge  upon  the  rates  for  gas  lighting.  Llandudno  lighted 
by  electricity  in  the  winter  time  will  bo  a  very  much  more  attrao- 
tiie  place  for  both  invalid  and  healthy  visiturs  seeking  health  and 
recreation,  than  the  dismally  dark  and  unattractive  town  it  is  at 
the  present  time.  Let  anyone  try  te  imagine  the  difference  in 
appearance  which  tbe  promenado  and  alt  the  other  leading 
tlioro  ugh  fares  would  have  if  lighted  by  glowing  electric 
lamps  from  that  which  they  now  exhibit  under  the  yellow 
light  of  IB-candle  gas.  The  whole  of  the  Great  Orme'e  Head 
would  be  standing  out  in  promontories  of  light  and  shadow, 
and  would  be  a  continual  advertisement  of  the  town  td 
all  travellers  from  Mostyn  to  Bangor  by  the  railway,  and  passen- 
gers by  the  Atlantic  liners  from  Point  Lynus  to  Liverpool  The 
Introduction  of  electricity  for  lighting  purposes  in  Llandudno 
would  sat  free  the  £520  worth  of  gas  now  consumed  in  the  public 
lamps,  which  may  then  bo  sold  at  a  proUt  for  pri^'ate  consumption, 
and  I  have  no  doubt  mauy  of  our  enterprising  shopkeepers  would 
hastily  aval!  themselies  of  tbe  opportunity  to  illuminate  their 
premisea  with  the  electric  tight,  and  so  set  free  more  gas  for  other 
pur|iose8."  Uandudno  ia  certainly  a  town  which  should  earty 
adopt  the  electrio  light,  and  a  little  private  negotiation  would 
perhaps  put  the  matter  into  practical  form. 

Plrmovtb  TrBinirKr>.  —The  Plymouth  Corporation,  having 
recently  acquired  the  street  tramways,  called  in  the  opinioo  M 
Mr.  J.  Clifton  l^binson,  as  expert,  to  value  the  lines  and  adviae 
at  to  their  future  working.  He  considers  the  price  paid— £12,300 — 
a  moderate  one,  and  adiises  certain  extensions  which  would 
measure  I  mile  ^9  chains,  and  cost— allowing  for  the  proportion 
of  rolling-stock  and  equipment — some  £10,000,  A ft«r  strongly 
recommending  tbe  erection  of  a  depi)t  on  the  piece  of  Corporation 
ground  adjoining  the  Technical  Schools,  Mr.  Robinson  has  pro- 
ceeded to  deal  with  the  future  etficiency  of  the  linos.  Ho  gpealia 
very  decidedly.  "  I  have  no  hesitation  in  saying  that  a  far  higher 
measure  of  elnciency  and  success  would  be  achieved  by  the  adop> 
tion  of  electric  traction  immense  strides  have  been  made  in  the 
development  and  operation  of  electricity  for  tramway  purposea 
during  tbe  last  few  years.  Indeed,  within  five  years  I  have 
seen  the  installation  of  electricity  as  a  motive  power  on  more 
than  300  different  linos  of  tramways  in  tlie  United  States  of 
America,  Canada,  and  tiie  Continoni,  These  lines  aggregate  over 
3,000  miles  of  tramway  and  street  railway,  successfully  ofjoraled 
under  nearly  every  known  condition  of  climate,  gradient,  and  city 
conformation.  One  important  point  lo  be  kept  in  view  by  the 
Corporation  in  considering  the  projiosition  to  change  from  horse- 
power to  electricity  is  that  the  overhead-wire  or  trolley  system,  as 
recently  adopted  at  Leeds  and  proposed  for  adoption  in  other 
largo  cities  in  the  United  Kingdom,  can  alone  be  regarded.  The 
reason  for  this  is  that  tbe  introduction  of  the  overhead  wire* 
entails  little  interference  with  the  existing  mode  of  track 
construction.  In  order  to  convert  existing  linm  to  this  method 
of  traction,  it  is  only  necessary  to  provide  what  is  known  as  it 
'  ground  return,'  which  is  elTected  by  connecting  the  lengths  of 
rails  at  the  joints  by  galvanised  iron  wire.  Track  wires  are  also 
used  connecting  at  about,  every  1,000ft,  with  iron  plates  sunk  in 
the  earth.  This  arrangement  would  entail  an  addition  of  abouli 
ilOO  per  mile  of  eingle  tnwk,    Support  for  tb«  overhend  wire  i* 
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ffiren  by  poles  of  oon'onieat  bajgbt  on  fA  tide  of  Ihe  (tTMl. 
Bp«»niB|{  Ihe  Bli^ei  in  n  •iojil*  wire  hoklln|{  Um  cvrtcnl  wire  Ui 
pnltlon  over  tko  Mom  of  Uw  tn«k.  Polea,  wirta,  and  neBawiry 
ocmiiMilaaii  would  not  axCMd  £SOI>  (wr  mil*.  Tbn  powir  Mation, 
whero  akctrtcUj  it  mbmuocI  by  aiMo*  ot  mmb,  gat  or  viit«r 
poww  nifty  b»  MboaUd  near  any  uorlion  ot  the  Un4>,  •  o«ntral 
poiiltloiihsing  preferred.  ArabataoUalbuildiai^anply  BulIioi«<nl(or 
oartle|>4e.  wa(k<haiia,aadanco«wiMildcoalabi>at£A.0Oa  ThojiowM 
plant  would  oonaiit  at  tvo  2S0-)i.p.  cniriiiw,  with  boiler  ot  appro- 
prat«(bo,4iid(vodynkiB(nottroni200ti.p.  toSSSb.p.  Tbeatoam 
po««r  wouM  I  •■tlaui*  conL  about  £12  p«r  horw^powor  or  n.ODO, 
and  tlie  nUctito  piMl about  £3.000"  Tha  oairylsicODt  of  thw 
adiccao  wmihl  t«((Bir«  tbo  provitiOD  of  10  «lMtrio  motorcaniat  a 
oo»t  ot  £000  u«'1i,  Mr.  Robis*on  wtlmalw  tka  total  «mB  lor  tho 
aUetiio  MioipmcDt,  int^Iuding  plant,  maGbiBiir7,  building*,  oar*, 
•(«.,  at  jC3$,000,  EivwK  an  oDtiro expenditure  on  tht  whole  mt^m 
of  XIO,(KKI.  AKainat  torao  of  tkM  would,  of  conrae,  bave  to  lie  («t 
tbo  return*  from  tbo  nlo  ot  Ibe  jdant  and  bor»e^  which  it  is 
tnMndod  to  UM  lecnporarily.  In  ontor  tlinl  tlio  Iiiio«  may  be 
worked  Willi  M  little  rtnUy  a»  [Kiwllile.  H*  think*  that  the 
«Bliu«J  ooM  ot  workinf-  ili«  uleetni-  nj-iicin  would  be  £T,1W<^  and 
aalOoUt«B  that  the  return*  would  eijual  7^  ptr  e«aL  o(  the  capital 
outlay  ol  £S0.O00. 


PROVISIONAl.  PATENTS,  1892. 


OonatE  31. 
MM.  lMpT«T«n*Dta  ta  aad  ralatlsg  to  eloetrona^Bsta  itSiA 

Ba«»«>tle  dreuita.     William    Luwric.  117,  BiHlu>]i>)fBic. 

etree6,  LoMiUin. 
1M97.   ImyroveoMBta  tai  atoutilo  taapa  moA  In  Uialr  manntae- 

iBie      H&nnab  ne|>(;,  Brampton.  Wrti.  NDtwiiivJ. 
I9M3.   Iw^roremenU      Is      alootrla     Indlcatlnc     apparattia. 

Lric-nler  tirutnc}'  Stcvfrnn.  40.  Chanmry-laiic,  liflndon- 
10069.  iBproraaMBU   tn  oleetrlMl  eeoBeoCloBB.    Oaioond  For- 

CU«on,  37,  Cliancery  Imie.  I,AndoD. 
NovEHnEft   I. 
IBfBS.  iMpie^einiime  In  eleetrlo  awltoliaa.     Alexander  B^wicku 

BlachbucD.  .'il,  Within^lon  roo^J.  Muichoitor.     (Complete 

•paeillcaiion  ) 
IMM.     iHiprwwHuata  la  tiM  M«thMI  af  mpplrlsB  olootrieal 

en«rfy    of    reaulrod    pMeatlal    to    alActrla    enrrast 

olrealta.     VVilJUm  I.<i*ri<-.  ■txi,  Siraocl,  Ijimloii 
t96S(.  taiprorcBienta  'n  aail  rotating  to  a  metbod  ol  luid  moaua 

tor    boBilBK   by  oUetrlolty.      IToiiij'   Cibwd  O'Neill,  Ti, 

f "(iii!i.-"Tj -UiiP,  Uii>i|[ju,      |rc»n[ilelfi  »|i«y!l6cilion.l 
I0AST.  ImproTDmeDta    tn    naderxronmd  a»itdulta  for  eleotrte 

aaMea.     Rohecl    F.wioiC.   10.  <itMic  Geiw^  street,  Wta\- 

niintlor.  I.i>udoa. 
19U6.  iBproremevta  in  »■•  rolatUu  to  telepbonlc  appnratae, 

G«otse   Soptioiua    HookM,   37,    Marl4ii'a-lane,    t^annon- 

•tre*t>  London, 
I9VT1.  lBipr<aT«Daenta  In  aiMuu  for  oaa4oetlnB  alaotiialty  IM 

alaotrle   UgtailDc    anil    other    pnrpoaea.  .Mnithn  W, 

PoUard,  4,   SiMiUi-Mroct,  t'liubury.  Loudon.     (Complete 

qMoUcatlMi.) 

NovSNMR  3. 
INM.  Imprerenenta  la  and  """*'*^   with  the  dUlrlbutt«n 

ot  oarroat   tn   Ineaadaeaaaee  aloeuio  lUki    circoita 

Okm    Axel    Usbolm,    70.     M*rkM-iitr«M.    Manclicatcr. 

1UM«  applM  tor  under  Patents  Aob.  IKM,  eeolbn  103. 

Oetobtar  3,  1892,   being  dat«  ol  appliwtion   in   UaU«d 

HtaUa. )    (Coinpleto  ■peoifioalion. ) 
IMH.  tMrareneaH  la  lalopkoala  apv*r*tau.    Itanlel  Sinclair, 

to,  St.  Vinoenl-itr«ett  (ilaicow. 
IVTI4.  lwprTa»oaM  la   djaaaio  -  eleotrte    maahlaaa.     ITnnry 

Chilly,  .'i,  H-<U<»i  tfnHcat, Clit>*i<'k,  l.«ii-li"i. 
1973V,  tBpr»T«iBeal  ta  and  ai*ana  or  apparataa  for  roadfylnK 

aliematim   evrrenta  for  warklog  oontlDUoaa  ourraak 

B*ta4«,    ««<    IM     oloclrolyllaal    parpoa**       C)i4trU« 

rollnk,  as.  ChanoMylane.  l»ndon. 
I97W.  bBpronaenta  IB  dlMrtbUtasboKea  for  elaetMo  ll«ht, 

mm4  power  a«lae  for  nndergrotkad  and  aerial  parpeeea. 

Ooorg*  JOM^    Itii)|iott    and    Aiw»   .'uliii    WULotl,     tH, 

liloacvRlermiHl.  Hrichtoii. 
l97Stl.  Improvaoaonls   la    portable   oleclrlo   aafety  Ismpa  and 

battorlea    and    appllAaoea    tor    okarBlos  tlMia       I'tro 

Bdima    and    Swan    United     tieclric    Li^'bt   C«ai(iaB*, 

LlMit«d.    and   Edwn/d    Alfred  <;iiiiiiiKhnai,   2>t,   Soat£- 

KDililonliuilclln)*!!,  Ilmnccry-lane,  London. 
1I7N-  Aa  Improved  electrioal  rwltete.     ^Iward  Uon«IJo*o|iti, 

1  Ift,  CnncKiD  jtirnftl,  Loniton. 
19749.  bapiroTeinaata   Ln   tbo  •onatraoUoa   of  uidieatlas  aad 

iraaaiDlttiBa  Inatrnaianta  for  tolepboaaa.   Henry  ttaina, 

9.  \\'tLT  v«  :i  k  ro'jEl.  I'fAy't  1T,n.  I.ondon. 
IV7U.  lHpreT«H«ata  la  •lAclria  ooaduetAra,     Wttlioin  I.oinU, 

117.  Bbbopa|[at*'etr««t,  London. 
1V741-  tapravod  ■nana  law  oMalolas  aloMrleity  aa  board  ahlp. 

Howard  lla]|ili  Uailhy.  37.  ('luuioery.lano,  London. 
Ni>v»NKII  3. 

19771.  InytavaflMaia  Ui  mmI  rol«iln«  t«  talnpbonle    Inatn- 
JauM*  UnUhMd,  Ml,  Uncbanan  atree*,  (ilaagnw. 


19S31. 
I0S3I. 

19874. 

ISS»0. 

19S8I. 

19HM. 
l9N!ia. 
19910. 
199I(i. 

lUUl'i. 

lafl-.T. 

109^3. 

IW.'iO, 


ImproTomoata   In  altamate-oorroBl   tr«*«faraMra 
mrUMe    loaAa.    Stemena   Bioe    and    Co,    Llmitail.  -J^ 
Sontbaapton-bnlldiBe*,  Cluu>oaiT-lan»,  London.  iHaiwK 
Rimnena  and  Bablie,  OenBnay.l 

Improvementa  l»  maA  routing  t«  telepb«Bl«  awti 
apparMOs      Alfml  Kotlin    ll«ni>uf.,    H.    Si>atlia»pM>, 
building*.  Cbanoety-iane,  London. 

NOVKMKBK  4, 

Improremsata  In   moana  or  apparatn*  tvr 
ituj   aapply   or  eteetrloal  oairgy  to  lamp* 
app*ntna     Edward    I'iader  ItovM  and    Adrian  Chaitm 
CDlline,  56.  Chancarylaiie.  London. 

Tbe  Biunfnotara  or  prodaetimi  of  aa  ivipr«wa<  aaaia 
fOr  u(e  In  eleotrolyUoal  proccaaa*  Tbootaa  PwW 
ftnd    Alfrfl     Btlwnnl    lioKiii-oii.  *7.    J.tnooln'a-lBB 

Lot!  (I  on. 

Apparaiiia  (or   eontrolllns   •leetrlo   praaww  ta 

naunc-eorront    elrcnlta      1*.   Walter  <l'Alton  and  Ma 

Ambf-uMi  y'icmlnii,  'ii,  .SauthaiDpton'buiUlinKa,  Chaaflif' 

Iaho,  l/,nfloTir 
IinproTejnanta  in  laakUui  lionao  aaaaAetlon*  wMttfte- 

trio  UKbilnx  laataa.     \Vil)iB[n   Fullor.  24.  Aintthimftm 

\>aiU[mir'.  i.'hi-in'T!}'  Una,  I.i>ndiln. 
An  ImproTod  oloelrte  clock.     Adolpb  Edward  W^M* 

tltwlau  HnrvKTi,  9.  Wurwick-twurl,  (Jr«y'»-iiin, 
NfivtunKit  B, 
ImproTcmoaia  ta  rofl««te«»  (or  elaeirlo  and 

aad  llgbtA      HVK-}   llariiiu    KIiIjuU    and   John 

V..irily.  I'J}*,  C'>ll»|iir<'ni",  (lliini"i;haoi. 
tsprovoiaoata  la  aleetrloal  eoadnotora,  aad  la 

malilDx  eonaoethn  tborvwltlL     ('Uu<io  TbeodoraJiaw 

V«iit.tii.  I.  IJuccii  ViL-tATiAHdncI,  Iiflmlon. 
Btectrle    Uxbl   eondoetoi*.     t^cor)!*    V.   d«  8oIob4  t7| 

HnnovKt-i-tri'iit.  [lUii^toii,  (.oodou. 
IwproTod  BOMtna  (or  tlKhttac  railway  oat*  ky  alaaM 


Jolwnnca  Kuiticr.    IS,    Loid  *trect,   Lirorpoot.     I' 

njMVitifntimi.  \ 

iBiproviincDtBielaUnit  to  the  ooaairaoUoa  off 
(or  el«<itralyllo  purpoaea.      Jauk-*  Charlsa   HliJiardnw, 
11,  Ilic;iiitV  lj-4ilih'i;;-,  t 'Jii(u-*ry-iiuic.  Londoo. 

ImprovooBonta  In  tko  tnoaiia  or  apnarattM  Bar 
Bloelrtolty.     Bdwanl    Howard    I'crav    Hamplwagro 
\ViUl4iiii  Frioao^OrMno,  Vi,  Chancery -tiuM^  Loftdoo. 

loDproraiaanta  In  ammeiera  aad  voltaatn**.  Uvrf 
HuwiLrfl  rercy  )Iiiiii|>liie)t  and  Willinio  Krlaa  Orw^ 
M,  Uhaaoorylano,   London. 
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NOTES. 


Carbons. — A  nev&rc  carbon  factory  is  being  erected  at 
Paris. 

Japan  ia  to  have  a  cable-laying  Bteamer  tor  native 
engineera. 

I^ons  is  shortly  to  have  an  overhead  conductor  eystem 
of  electric  traction. 

Qnebeo.  —  An  overhead  electric  railway  is  beinf; 
organised  in  Quebec. 

Bnusels. — Steps  are  being  taken,  says  the  Financud 
Nem,  with  a  view  to  laying  another  electric  tramway  at 
Brussels. 

SleotrtMJhsmiatry, — It  is  stated  that  one  of  the 
largest  banks  in  Paris  is  taking  up  the  question  of  electro- 
chemistry. 

Aooident. — Sir  M.  Morrier- Williams  has  had  his 
right  forearm  sligtitly  fractured  in  Switzerland  by  a  fall 
from  an  electric  car. 

extension. — The  New  York  Electrical  Engineer  has 
moved  into  new  and  handsome  extensive  premises  at  203, 
Broadway,  New  York. 

Belgian  Railways. — The  authorities  of  the  Belgian 
State  railways  have  decided  to  carry  out  experiments  with 
electrical  traction  at  Li6ge. 

Brost. — ^Besides  three  engines  by  MM.  Weyber  and 
Bichemond,  the  fort  of  Brest  will  have  in  its  installation 
five  engines  by  MM.  Sautter,  Har!^,  and  Co.,  who  will  also 
furnish  all  the  electrical  plant  for  the  installation. 

Industrial  Xleotrioity. — M.  Marcel  Deprez  ia  giving 
a  course  of  lectures  at  the  Conservatoire  dee  Arts  et 
Metiers,  at  Paris,  on  industrial  electricity,  more  particularly 
from  the  point  of  view  of  electric  transmission  of  power. 

Elootrio  Pbotograptar. — Mr.  F.  J.  Smith  read  a 
paper  on  "  Photography  "  before  the  Oxford  Junior  Scien- 
tific Club,  dealing  with  the  question  of  taking  photographs 
of  extremely  short  duration  of  exposure  by  electric  sparh. 

Sleotrio  Heaters,— The  electric  heating  business  is 
becoming  an  important  industry  in  Canada.  A  number  of 
Ottawa  capitaliate  have  recently  formed  a  company  to  work 
the  Aheam  patents  for  electric  heatera,  ranges,  and  ovens. 

■lectiio  Drylng^Honse.— A  drying-house  for  timber 
ie  nearly  completed  by  Mr.  Parr,  at  the  Caudere,  Ottawa, 
Canada.  It  will  be  heated  by  electrical  apparatus,  and 
will  be  the  first  building  in  existence  for  drying  timber 
electrically. 

The  First  Kleotrolier. — The  huge  and  elaborate 
electrolier  constructed  by  Messrs.  Verity  for  Edison's 
exhibit  in  1881,  is  being  offered  to  the  American  electrical 
engineers  as  auttable  for  exhibit  at  Chicago  as  "  the  first 
electrolier  "  ever  made. 

Eleotrioity  at  the  Coalfields. — A  paper  was  read  last 
Saturday  before  the  Ma,iichii9ter  Association  of  Engineers 
by  Mr.  B.  H.  Thwaite,  on  "  Economic  Poasibilitiea  of  the 
Generation  of  Electromotive  Force  in  the  Coalfields  and  its 
Application  in  Industrial  Centres." 

Oxford. — The  electric  light,  adopted  wholly  at  Brase- 
Dose  College  and  Hertford  College,  and  partially  at  some 
other  colleges,  is  voted  a  great  success,  although  there  is 
some  difierence  of  opinion  as  to  its  suitableness  for  reading 
purposes.     Perhaps  there  is  need  of  more  frosted  lamps. 

Central  Statlona — A  special  course  of  six  lectures 
will  be  delivered  before  the  Society  of  Arts,  under  the 
Howard  Bequest,  on  Friday  evenings,  commencing 
January  IS,  1893,  by  Prof.  W.  Cawthome  Unwin,  F.R,S„ 


on  "  The  Development  and  Transmisaion  of  Power  from 
Central  Sutions." 

Ward  Aro  Lamps. — The  Ward  Arc  Lamp  Company 
are  now  making  a  twin  arc  lamp,  having  two  seta  of 
carbons  taking  five  amperes  to  burn  direct  on  a  110-volt 
circuit.  This  lamp  gives  an  equivalent  in  light  of  a 
10-ampere  lamp,  and  is  useful  where  a  customer  only 
requires  one  lamp.  The  ordinary  Ward  arc  lamps  are 
being  made  at  the  rate  of  400  a  week. 

Conn  try  Machinery. — If  contractors,  wtahing  to 
obtain  country  mansion  practice,  were  to  supply  ai  a 
regular  article  an  engine  that  would  act  as  a  fire-engine 
pump,  and  would  also  pump  water,  drive  a  chafi-cutter,  a 
cream  separator,  and  a  circular  saw,  with  a  dynamo  for 
electric  light  thrown  in,  they  would  get  more  ordera  for 
electric  lighting  than  they  now  procure. 

Sonth     Kensington     Xlectrlo    Railway. — It    ia 

atated  that  it  ia  intended  to  proceed  next  session  with  the 
Bill  for  the  construction  of  an  underground  electric 
railway  from  Paddington  to  South  Kensington,  the  scheme 
having  been  altered  to  meet  the  objections  of  the  oppo- 
nents of  the  line,  which  it  is  proposed  to  extend  to 
Clapham  Junction,  passing  under  the  Thames. 

nrth  Collegre  Popnlar  Lecttires. — On  Saturday 
evening,  at  Firth  College,  the  first  of  a  series  of  lectures  on 
"  The  Electric  Current "  was  given  before  a  numerous  and 
appreciative  audience  by  Mr.  K.  Lebfeldt,  a  member  of  the 
professional  staff  of  the  college.  The  lecture,  which  was 
to  a  large  extent  introductory,  was  illustrated  by  numerous 
interesting  experiments,  and  repeatedly  applauded. 

Westingrhonse. ^Rumours  are  freely  circulating  that 
within  a  month  the- Weetinghouse  will  become  part  of 
the  American  General  Electric  Company.  This  statement 
will  probably  require  a  denial  to  follow.  It  is  more  likely 
that  a  reciprocal  arrangement  will  be  come  to  that  the 
General  Electric  may  use  the  new  Westinghouse  lamp  on 
condition  that  all  litigation  against  Westinghouse  he  with- 
drawn. 

CUoago  ExliiUtion.—It  will  scarcely  be  believed  in 
this  country  that  the  ridiculous  determination  is  said  to 
have  been  made  by  the  Chicago  authorities  that  the  gates 
of  the  exhibition  shall  be  closed  at  seven  o'clock  in  the 
evenings  of  all  ordinary  days.  It  is  hardly  likely  this 
idea  can  be  held  for  long.  What  on  earth  would  the 
electric  lights  be  for  if  the  fair  ia  to  be  an  early  closing 
association  1 

Siemens  Xleotrodynamometer.— Messrs.  Siemens 
and  Halske  have  introduced,  we  see  it  atated,  a  modifica- 
tion of  their  welt-known  electrodynamometer  to  prevent  a 
magnet  in  the  neighbourhood  affecting  the  coils  carrying 
the  current.  The  single  solenoid  is  replaced  by  several 
arranged  around  the  same  axis,  so  that  they  are  repelled  to 
the  same  extent  that  they  are  attracted  by  any  neighbour- 
ing magnet 

CironlatinK  Battery.  —  M.  Serrin  has  recently 
brought  out  a  continuous  circulating  battery,  illustrated  in 
L'ElectrieieTt,  which  is  a  simple  sulphate  of  copper  battery 
with  zinc  and  carbon  electrodes,  but  with  a  syphon  arrange- 
ment for  keeping  uo  a  continuous  circuUtion.  Two 
vessels,  from  and  to  which  the  liquid  flows,  are  reversed 
every  morning.  The  battery,  it  is  claimed,  has  a  low 
internal  resistance,  and  ia  constant  and  economical. 

Eleotrio  Railways  and  Telephone  Companies. — 
A  case  haa  just  been  decided  by  the  New  York  Court  of 
Appeal  on  the  respective  rights  of  electric  railways  and 
telephone  companies  to  earth.  The  Court  decided  that 
the  telnphone  company  could  no  more  justly  complain  of 
its  loss  from  grounded  currents  than  it  could..,  vl>yi^<{i!C7«^ 
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of  l(wl»l  rohiclet  in  the  *troot,  iU  iloHcatO  ami  tiuiiailivu 
Endrumenta  were  impaired  or  destroyed.  The  roilroa'l 
company  wu  given  cotU. 

Mnnlelpal  Telephonon  (or  London.-  Mr.  limn 
placecl  tbo  folloii'iri^  molion  on  the  jtajier  of  bueiooss  for 
tlM  mMtini;  of  tho  London  Counly  Council :  "Thatilliu 
ntf«rre'l  to  the  General  PurpOM*  ComniittM  to  conaidor 
wid  re|x>rl  nhether  tho  Council  baa  jwwer  to  establish  and 
work  ft  telephonic  ayatem  in  London  similar  to  ibe  ayatem 
HUbliihed  and  worked  by  tho  luanicipalitiea  of  Cbrisiiaoa, 
Liverpool,  Maoche<t«r,  and  other  towns,  and  if  so,  to 
consider  and  report  u  to  the  dcsiralHlily  of  exorciaing  such 
powera." 

Fire  in  Rogont-stroot. — On  Wodntuday  aitcrnoon 
the  lirGmeii  at  the  West'end  itAtiuii*  wero  called  to  a 
ahop  aligjal  in  Uegent-street,  and  it  was  found  that  the 
pTflBiiaea  of  the  London  SUs«o«c<^ie  and  PbotOKrapbic 
Company,  al  10$  and  108,  Begent-Blroot,  were  in  flunoo. 
In  his  ollicinl  rejtott  Ca|itain  Sinonds  slate*  that  the  cause 
of  the  fire  was  "  overheat  of  electric  wires,"  which  had  set 
fire  to  tiie  ebop  window  and  its  contenti.  Unliveries  from 
a  hydrant  went  suffioiont  to  subdue  the  flamee,  but  the 
house  and  aho)>  aiiirurcd  by  smoke  and  water. 

Appointmont.— Mr.  I].  i\  Lewis,  who  has  for  many 
years  been  general  manager  and  secretory  of  tbe  Weetem 
Counties  and  South  Wales  Te!e[>hone  Company,  now 
absorbed  by  the  National  Telephone  Company,  baa  retired 
from  tbo  post  ho  has  hitherto  occupied,  and  baa  nccc[>tod 
the  important  position  of  ^euertl  inuiiaj,'er  to  the  fiOtidon 
Electric  Supply  Corporation.  The  immense  energy  and 
long  eiperience  of  Mr.  I^ewis  in  connection  with  electrical 
ud  telephonic  matters  will  doubtteta  [irove  of  great  value 
to  the  company  wiib  which  he  haa  now  aaaoeiatded  bimieU. 

Xtootrteol  ImMt^vj. — There  is  an  extraordinary 
"electrical  group,"  by  Mr.  tXitcault,  tlluaLmted  in  the 
EUcintai  World,  as  intended  for  tho  traniportntion  build- 
ing M  Chicago,  which,  if  a  fair  spcoimon  of  tho  decoration 
intended  for  the  exhibition,  does  not  aay  much  for  tho 
doaigning  power  of  American  actUptora.  Semidinpcd, 
awkward  figures  all  out  of  drawiiig,  even  if  trampling  on 
Gramme  rings  and  potting  huge  telegraph  taf^era,  do  not 
make  to  electrical  group;  and  when  one  weak-kneed  damael 
kt  seen  holding  a  field  magnet  of  jcwt.— though  bar  arms 
an«s»tou6Maft»b-wife'a — the  abaurdily  and  crudity  of  the 
deetgD  are  manifest.  The  most  fanciful  oi  all  sciences  can 
■urely  furnish  better  imagery  than  tbia. 

Pr«Mnt»ttoti  to  tho  Now  Telephone  Compwnjr'B 
Mwiager.— The  employ^  of  tho  Ni^w  rclrj>l»>[io  Cum- 
I»ny  met  at  the  company's  Manchester  of&ces  on  Iklonday 
•veniug,  and  pr«aent«d  Mr.  G.  J.  Sotnerville  with  a  nlver 
tM  serrjee  on  tlie  oecasjon  of  bis  leaving  lAncuhire,  where 
be  baa  been  manager  since  the  opening  of  the  exchange 
owly  last  year,  to  lake  charge  of  the  company's  metro- 
politan district  In  making  the  presentation  Ur.  W.  A. 
Valentine  referred  to  the  esteem  in  which  Mr.  Somerville 
«M  held  by  all  the  employ^  of  the  com|«ny,  and  said  that 
tho  great  progress  of  the  oxchaoge*  in  the  Lancaahire 
district  was  in  a  large  measure  due  to  his  unUring  energy. 
Mr.  W.  A.  Valentine  has  been a|>|X)inted  district  munagerol 
lAnoaalUre. 

Ofca>d«  and  Imperial  Telegmplis. — At  a  meeting 
of  tbe  Ingersdl  (Ont.)  Board  of  Trade  laat  month,  tlie 
(oUowiog  resolution  reUtiog  to  the  oxUnsion  ol  direct 
telegraphic  eotnmunieation  throughout  tbo  Empire  was 
pasaed :  "  That  this  Board  concur  in  tbo  sagg**t(on  that 
the  extension  of  tbo  teiegnph  system  to  all  paru  of  the 
British  Kmpire  is  well  worthy  of  grave  coniideration,  and 
that  a  commisaion  appointed  by  the  British  Oovenimont 
would  be  the  beat  aiMl  most  pnctioal  mMos  of  calling 


aUciition  to  the  aoheme,  elicit  Informatioti.  and  eaggest  a 
fe;isibl(i  plan  for  accomplishing  such  a  de«ir*ltle  and  Ut 
reaching  result,  and  wbicb  would  hare  the   efTeot,  In  the 
opinion  of  this  Bonnl,  of  stimtiUting  the   trade  ervl  ct» 
werce  of  the  Empire." 

LlmitB  to  Telephony.— Moa«n    Be^oU  and  Cretan. 
in  a  paper  on  the  ettecta   of  self  In<luct4on   and  disLrihutad 
static  capacity  in  a  conductor,  come  to  the  conclusion  that 
the  dilTcrcnco  in  tbo  rates  of  projiigatioii  hikI   decay  of 
waves  of  high  and  low  frequency  douhtlosa  coiisutulsa  ihs 
limitations  to  the  use  of  the  telephone,     As  the  sevm! 
harmonic  comjionenta  of  a  complex  lone  advance  along  tki 
conductor,  they  keep  shifting  tbtir  relative  pbaaes  aoccrri 
ing  to  the  dtfTeience  in  their  retes  of  pro|)at;attoD,  sad  aht 
change  their  relative  intensities  Hccordin^   to  tbo  ilifftms 
in  their  rates  of  decay,  ihua  changing  the   resullaal  n» 
binaUon  tone  nnd    matcriolly  altering  its  qtualitj.    TVsi 
ejects  arc  alwaya  present  in  circuits  coiiMtiuiitK  dntf^saei 
static  capacity,  but  are  not  sD  marked  when   ibm  ■  "im 
eelf-iiidiKtioii. 

Ciutterbury     CuthodraL  <— The   aathoritiaa   of  iht 

Canterbury  Cathedral  have  recently  entered  into  a  oontiart 
with  the  gas  oom{iany  to  be  aupplied  witli  gas  from  tka 
works  and  have  abolished  their  own  plant.  Tliij  dedsioa  u 
regiLrdod  with  much  disfavour  in  tbo  city,  as  the  delettnan 
effect  of  the  deposited  carbon  is  very  noticeaUi  t> 
cathedrals  and  cburchea,  and  it  ta  thought  er^  t£rt 
should  be  made  to  introduce  the  electric  light,  fhsltt* 
aichttecl  woi  in  favour  of  that  atcp  lone  •^pfi,  btitatthst 
time  the  expense  was  too  great.  The  present  conMhisj 
architect  should  be  approached  with  tho  idea  of  intmlad^ 
the  more  cleaidy  light  into  one  of  our  loveliest  nonuncsu 
of  Gothic  art.  If  the  consent  of  the  authnritiM  oouktla 
obtained  by  tho  jtroposed  Canterbury  and  Dover  DkH* 
Company,  a  desirable  customer  would  be  aoctired  tait 
luiionul  trei.iure  would  be  atifogiiardnl. 

Tolographic  Rates  to  the  Antlpodos.— iadir 
once  of  Auatrakaiaii  Agents-General  was  held  on  Tserfaf  Ik 
the  Colonial  Office  with  the  Marquis  of  Ktpon  on  ihesi^ 
jecl  of  cable  rates  to  the  colonies.  Tho  iUt  1  of  Kimbarlij 
was  present  at  the  conference,  as  lepreaentirig  Indis,tid 
Sir  John  Pentloi',  M.P.,  representing  Uio  EaaUro  Te^Ersft 
Company.  All  the  agents-general,  except  tbe  raprsMOts 
tive  of  Queenaland,  were  present,  with  the  object  ol 
in):  on  behalf  of  their  respective  Govemmcjite 
a  imposed  incr»ue  by  the  Indian  Goremmeni  of  13 
times  a  word  for  the  transit  of  cable  moaso^^es  to  tht 
Antijwdes  by  way  of  the  Indian  lines.  It  waa  pointed  ett 
that  before  a  decisive  answor  could  be  given  the  Indus 
Oovenimenl  would  have  to  be  communicate<l  with,  boi  in 
every  other  respect  Lord  Rj|>on  accegtletl  tho  requeu  of  tts 
Australian  colonies.  The  result  of  tho  conferencs  « 
T^ardeil  as  most  satisfactory  by  all  peraoos  ooncemed. 

Another  Remedy, — We  oomnend  to  our  Hstsiari 
contemporary  the  Eirctrieai  lUntw  the  perusal  of  a  Itttls 
pamphlet  which  is  being  scattered  bro*deast  in  oar 
Its  title  is  "The  New  Remedy— the  Elsctropuiss^ 
according  to  iu  author,  this  new  remedy  "  will  nuka  jee 
muster  of  disoaae,"  "  will  cure  you  of  whatever  yotir  eov 
plaint  may  be ;  no  matter  what  iu  cbsnacter,  the  etsnre 
poise  will  cure  you  of  it."  Of  course,  to  aaaiat  to  Ions  this 
remedy  into  public  favour,  then  is  the  osoal  Pthb  notiiH 
nnil  report  from  a  so-called  eipert.  The  noticoa  we  ban 
before  ua  are  from  the  fFcnmi  Brnld,  and  trus  tbs 
UiUiA  Jonnui  of  CemmCTM,  /frijpWn  Siandtrdf  Btrmm^k^ 
CliiimkU,  and  the  VtMf  Star.  The  expert  is  Pstar 
Auchiiiachie,  Ph.C.  (What  does  Pb.a  moan— Pbarma- 
ceutieal  Chemiit  1)  If  ao,  this  k  no  liiJa,  and  UUa  twd« 
Prof.  Tilden't  auatheua.     W«   wonder  bow  rub/ 
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misread  it  Ph.D.  We  do  not  hesitate  to  denounce  tbie 
pamphlet  as  a  tissue  of  lies,  and  that  no  remedy  whatsoever, 
even  though  compounded  of  the  word  "  electro "  or 
"  electric,"  hag  any  aucb  effect  as  is  claimed  herein. 

High-Speed  Railway  Id  Aastrla. — An  interesting 
lecture,  which  has  caused  a  good  deal  of  comment  in  the 
newspapers,  was  delivered  on  Saturday,  in  Vienna,  at  the 
Society  of  Austrian  Engineers  and  Architects,  by  one  of 
the  members  (M.  Hugo  Kostler).  The  subject  was  the 
proposed  electric  railway  for  rapid  communication  between 
Vienna  and  Budapest.  According  to  this  project,  an 
electric  railway  would  run  on  the  right  bank  of  the  Danube 
at  the  high  speed  of  300  kilometres,  or  120  miles,  an  hour, 
thus  reducing  the  journey  between  the  two  capitals  from 
five  hours  to  one  hour  and  a  half.  The  disUnce  between 
Vienna  and  Paris,  which  is  now  covered  in  26  hours,  would 
then  only  require  seven  hours,  and  that  between  Paris  and 
Constantioople  would  only  take  15  hours  instead  of  65. 
The  trains  would  have  a  single  carriage,  containing  40 
passengers,  and  could  be  despatched  at  intervals  of  10 
minutes.  The  differences  of  grade  being  taken  into 
account,  an  electric  motor  of  200  h. p.  would  he  necessary 
for  each  carriage.  It  is  stated  that  arrangements  are  being 
made  to  test  this  system  between  two  important  centres. 

Electric  Bline  LampB,  —At  the  general  meeting  of 
the  South  Wales  Institute  of  Engineers,  held  on  Tuesday 
at  Cardiff,  Mr.  Theodor  Raaachon  introduced  the  "  Bristol " 
miners'  el  ectric  safety  kmp,  and  Mr.  J.  P.  Eees  an  electric 
safety  tamp  of  another  kind.  Mr.  G.  W.  Wilkinson 
(Kisca),  who  had  h  ad  a  good  deal  of  practical  experience  of 
the  use  of  electric  lamps  underground,  was  asked  for  his 
views,  and  said  he  bad  not  found  them  entirely 
successful  as  yet.  They  went  all  very  well  for  the 
first  three  or  four  months,  and  then  tbe  acids  saturated 
the  structure  of  the  lamp,  and  rendered  it  practically 
useless.  A  gentleman  from  Lancashire  related  a  similar 
experience.  Mr.  Baaschon  offered  to  supply  500  of  his 
solid  brass-cased  lamps,  and  if  they  did  not  stand  a  fair 
test  for  12  months  at  least,  the  makers  would  bear  the 
loss.  Mr.  Bailey  agreed  to  accept  the  offer.  Mr.  Wilkinson 
also  offered  to  give  them  a  fair  trial.  The  president  ob- 
served that  it  was  most  essential  that  a  fair  test  of  the 
lamps  should  be  made,  as  if  they  got  a  thoroughly  sound 
self-contained  electric  lamp  tbey  would  go  a  long  way  to 
ensure  safety  in  the  mines. 

Newspaper  OJBlcea. — A  description — with  a  note  of 
interrogation — is  thus  given  in  a  recent  number  of  lAppin- 
colfs,  by  Mr.  J.  A  Cockerill,  of  the  offices  of  the  Chicago 
Herald :  "  What  would  an  ante  belium  journalist  say  to  a 
business  office  with  3,600ft.  of  floor  space  flanked  by  16 
columns  of  genuine  Sienna  marble  1  What  would  the  old- 
time  '  typo '  think  of  a  composing-room  with  its  walls  of 
white  enamel,  its  quadruple  cast-iron  type  stand,  with  cases 
for  180  men,  its  electric  calls  connecting  each  case  with  the 
copy-box,  its  aerial  railway  conveying  advertising  matter  up 
tothebusinessofficesiitaseparateclothes  closets  for  160  men, 
ita  extensive  reference  library  for  the  use  of  the  proofroom, 
its  marble  closeta,  filtered  ice-water  coolers,  witb  solid  silver 
gold-lined  drinking-cups,  its  318  incandescent  electric  lights 
and  marble-topped  lunch  counters  and  tables  I  What  would 
have  been  thought  of  marble  bath-tubs  for  the  stereotypers  1 
Of  a  great  central  library  for  tbe  editors  and  reporters, 
around  which  are  arranged  a  score  of  handsome  editorial 
rooms  1  What  would  the  old-time  journalist  say  to  a  pub- 
lisher's apartments  in  which  all  the  metil  fixtures  are 
oxidis  d  silver,  and  all  the  woodwork  solid  mahogany ;  of 
marble  clothes  closets,  and  bathrooms  for  all  employ^,  and 
a  constant  flow  of  cold  clear  water  day  and  night  from  an 
onfailiog  arteuao  well  t"    Luxurious  journalism,  this  ! 


Age  •  CoatinB  of  Incandescent  Iiamps. — Prof. 
Edwaid  L.  Nichols  has  an  article  on  the  age-coating,  as  he 
terms  it,  of  carbon  in  the  incandescent  lamp,  iriiich  is 
given  in  the  EledriaU  fForld.  A  number  of  experiments, 
which  are  tabulated,  show  that  the  decrease  in  the  relative 
transparency  of  tbe  globe  is  only  partly  responsible  for  the 
decline  in  light  of  lamps.  After  800  hours,  in  one  case, 
tbe  relative  brightness  was  only  45  per  cent. of  the  original — 
the  relative  efficiency  being  51-3  per  cent,  and  the  relative 
transparency  of  bulb  7824  per  cent.  The  results  are  thus 
summarised  :  1.  The  rate  of  deposit  of  the  coating  in 
incandescent  lamp  bulbs  is  greatest  in  the  early  part  of  the 
life  of  the  lamp.  For  example,  in  the  case  of  a  lamp  which 
lasted  800  hours,  more  than  half  tbe  coating  was  deposited 
during  the  first  200  hours.  3.  The  loss  of  brightness 
due  to  the  absorbing  power  of  the  age  -  coating  is  a 
variable  part  of  the  total  loss,  being  gieatest  in  tampe  of 
high  initial  efficiency.  3.  The  coating  does  not  appre- 
ciably modify  the  character  of  that  light  which  emanates 
from  the  lamp.  4.  The  distribution  of  the  coating  within 
tbe  bulb  is  nearly  uniform.  3.  No  marked  difference 
between  heated  and  unheated  filaments  appears  to  exist  as 
regards  the  density  of  quality  of  coating  produced  from 
them.  Since  the  writing  of  this  article  it  has  been  pointed 
out  by  Prof.  B.  F.  Thomas,  that  in  the  case  of  lamps  ex- 
hausted without  the  aid  of  mercury  the  age-coating  ie 
scarcely  perceptible. 

Donble-Deoked  Ridlways. — A  long  and  statistical 
article  upon  rapid  transit  takes  an  important  place  in  the 
last  number  of  the  Quarlerly  Examiner,  to  which  those 
specially  interested  in  tbe  question  might  refer.  The 
question  of  electrical  railways  naturally  occupies  a  con- 
siderable portion  of  the  article,  and  some  viem  of  rather  a 
novel  kind  are  promulgated.  The  necessity  for  two  kinds 
of  passenger  traffic — high  speed  for  long  distances  and 
more  moderate  speeds  for  suburbs — has  led  to  the  sugges- 
tion of  double-decked  railways  for  London,  where  sites  are 
BO  valuable  that  doubling  the  width  means  an  enormous 
expense.  Take,  for  instance,  the  Cannon-street  and 
Waterloo  line.  This  used  to  serve  for  a  "  shuttle  service  " 
of  trains  between  tbe  City  and  Weat-end,  hut  bas  long  sines 
been  utilised  also  for  main  passenger  traffic.  Why  not,  it  is 
suggested,  surmount  the  present  line  with  another  lighter 
railway  driven  by  electricity,  and  so  regain  for  the  South- 
Eastern  much  of  tbe  traffic  it  has  lost  I  The  suggestion  is 
expanded  to  the  proposal  to  run  double-deeked  railways, 
the  lower  or  ground  floor  for  high-speed  heavy  trains,  and 
the  upper  floor  for  light  single-car  electric  carriages  for 
shorter  distances.  It  is  not  all  railways  which,  like  the 
Waterloo  line,  could  erect  a  superstructure,  for  tunnels 
would  interfere,  but  as  an  alternative  for  the  costly  device 
of  underground  tunnelling  it  might  serve  in  certain  cases. 
The  real  value  of  the  Quarterly  article  is  to  show  that  the 
attention  of  those  in  authority  is  rapidly  becoming  attracted 
seriously  to  electrical  railway  undertakings,  and  the  pro- 
posals which  now  abound,  amongst  others  that  of  a  high- 
speed railway  for  Vienna,  mentioned  elsewhere,  equally 
indicate  that  large  and  important  enterprises  may  soon  be 
undertaken. 

Oildiag  Orids. — The  Slectricai  World,  commenting 
upon  our  announcement  of  Mr.  FitzGerald's  discovery  of 
the  efficacy  of  using  gilded  lead  grids  for  accumulators,  has 
the  following  editorial  note  :  "Most  of  the  alleged  imprOTfr- 
ments  in  accumulators  deals  witb  the  shape  and  form  of 
tbe  grids  to  prevent  the  active  material  from  falling  out. 
But  in  experiments  made  in  England  by  Mr.  D.  FitzQerald, 
who  has  done  very  creditable  work  in  tbe  accumulator 
field,  he  attacks  the  problem  in  a  different  way,  and,  if 
reports  are  correct,  he  has  been  more  succoutul  tW>.'>b'-'»' 
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who  try  by  chui^png  the  abape  of  Ui«  bol«B  in  Uie  grids  t<) 
kMp  tli€  material  on  them.  Qe  ffjoea  bock  a  little  farther 
Ai»l  triea  Ui  ]>rcvoi)t  the  luycr*  of  Ruljrhatc  bolwcoii  the 
wtire  niat«ri>l  and  the  lead  aurfuoe  to  irbicb  it  t*  hel'l ; 
for  it  is  the  layer  of  aulphate  forming,  as  it  well  known,  an 
the  disdiarge  which  in  at  the  root  of  much  of  the 
•tII.  nil)  oxporirounU  seem  to  «honr  that  by  K'''''''g 
Uie  lead  platei  of  ihe  grid*,  even  oiity  ([uite  lightly, 
the  formation  of  this  Milpbal«  U  prevented.  If  such 
gilding  doea  not  develop  new  and  unforeeeen  difficuliies,  a« 
nuM  new  invontion*  in  nociimulatora  do,  it  may  prove  to 
be  one  of  the  moat  imporunt  in  the  recent  developmnnl  of 
thii  mucb-abuMd  ApiiaratUB — the  lead  accumulator."  In 
Mr.  FiuGerald'a  ex|>erimenta  no  sncb  (iifGciiltiea  as  aie 
above  mentioned  have  m  yet  manifefiUiiI  ihcrneclvcf,  and  we 
uo  •omewhat  *urpri*ed  ibut  this  rc^illy  importanl  inven- 
tion of  Mr.  FiuGerald'fl  has  not  created  more  outwani 
inlereeU  There  are,  perhaps,  several  reaioos  for  this. 
Some  accumulator  manutacturera  do  not  require  lead  grids 
ktall.  The  grcat«tt  manufactorore — the  Electrical  Power 
Storage  Cumiuny — from  a  business  point  of  view,  would 
•eem  to  favour  cbcapne**  rather  than  extreme  efSdency. 
Somothin};  might  be  done  if  Its  cost  and  the  poasible 
deleterious  actaon  of  chlorine  on  the  gold  is  not  found  to 
stand  in  its  way.  We  trust  this  improvement  will  bo  well 
tMted  by  independent  |>«rtie>,  An«l  not  altoweil  to  become 
iMt  to  elgbt. 

Cost  of  Electrio  Light.— Mr.  Arthur  B.  Gill  writes 
an  intvroflting  iett«r  to  the  Jimrml  of  Oiw  Lig!iliny  with 
reference  to  the  cost  of  el«ciric  Ii);bt  as  compared  with  gH«. 
Hi*  letter  was  drawn  forth  by  remarks  upon  the  insUlU- 
tion  at  the  NatJi>naI  Safe  l>e[>Oxit  Compiny,  for  which  be 
waaconirnclor.  The  current  here  is  obuineil  from  dynamos 
driven  off  cuunl^nthafl  from  tbo  engine  which  drives  the 
fan  and  |Mimp«.  There  are  130  lighu  of  Ucp,  but  only 
30  til  summer  aiid  46  in  winter  are  uied  at  a  time,  or 
an  average  of  two  unite  |>er  hour.  "  There  is  uo 
doubt,'  says  Mr.  Gilt,  "that  the  electric  light  bat  cost 
les«  than  gas  for  the  ysar  1693,  as  uomp:Lro<l  with  1891,  in 
which  year  the  com]>aiiy  adoptcl  the  WuUb^cb  Imrnen, 
which  effected  a  saving  of  4^  jwrcent.  over  previous  yeaia. 
An  intereeting  point  is  that,  whereas  the  fans  were 
driven  to  vontilUo  am)  drive  out  the  products  of 
oombustiou  from  the  burnt  gas  (the  premise*  being 
«ll  underxrouitd),  they  bare  been  almost  dispensed 
with.  The  power  they  nsol  to  absorb  is  now  given  to 
tfa«  dynamo  ;  tliercfore,  the  lixbt  is  prwluced  by  the 
power  that  was  formerly  practically  wastol  in  ventilating— 
Iht  net  result  being  that  the  consumption  of  coke,  which 
in  1891  came  to  £7(i,w*a  reduced  in  1892  to  £74.  (I 
admit  that  coke  was  cbea|ierin  1693.)  The  actual  i|tianlity 
Bael  f(vr  producing  the  light  amountA'l  to  lets  than  X20, 
Of  course,  interest  and  depreciation  have  to  be  added  to  this, 
U  aUo  a  alight  increasu  in  wages  which  was  given 
to  the  men  to  gut  ibcra  to  take  an  interest  in  the 
plant  I  may  say  that  the  wear  and  t«tr  was  in- 
appreciable, and  the  rei>airs  were  nil,  as  ihey  ibould  be 
in  an  insUtllation  which  is  erectml  in  a  proper  manner, 
Uid  when  the  price  is  not  cut  down,  as  is  unfortuiutely 
tha  CMM  in  moat  insflLiUons."  He  atld*  ibsl  tie  (iroducM 
the  elvctiio  light  at  h'S  own  b»UBe  with  a  gaa  engine  for 
1  fid.  per  unit—  16  Uta\m  of  1$  c.|i.  |Mr  hour,  which  means 
a  ■  "'ion  of  60  cubic  fuet  p«i  hutir,  or  less  than  3d., 

it _  oil  (gaa  being  2«.  &d.  per  1,000  cubic  feet).    This 

■|)«ks  lor  itself,  he  tliinks,  as  to  whether  or  not  Urge  con- 
■iim<r>  nhniild  produce  their  own  current. 

A*lMSt«fl. — Mr.  J.  Alfred  Kiahiir, general  manager  of  the 

L'nited  Aabeato*  Uoai|Mny,  has  forwarded  to  ui  a  copy  of 

an  iaUavMir^  IMjier  nad  by  him  bofura  iba  Institute  of 


Marine  Engineers  on  "The  Mining,  &Unufa«ture,  am) 
TJsea  of  A»beetoa.'  His  paper  was  illustrated  by  afwdmin) 
ol  aab«atOB  from  vti-ioiu  oountri«>,  both  raw  and  naiiufao- 
tured.  It  appeara  that  discoveries  of  tbjs  iaat«rial,  M 
useful  to  the  engineer,  are  being  consuntly  made,  but 
except  from  the  Canadian  and  Italian  bed*  the  ajMcimMsi 
are  ]>ractically  uaeleaa  for  manufacture.  Mr.  Finher 
descnbes  the  district  in  the  Sau  Valley,  PiedmoBl, 
where  the  floss  and  powder  asbwtoe  ant  obtained, 
throwing  in  a  romantic  touch  of  hi*tory.  The  eoaont 
dimrict,  about  30  rnilo*  long,  i*  in  the  Aost*  Valley, 
where  tbe  deposits  are  said  to  be  almist  inflxkaoe- 
tible.  There  is  a  third  district,  still  mor*  inaportm, 
at  Valtellina,  the  rout«  to  which  pasaiw  Milan  and 
Como  to  Colico.  The  Canadian  deposits  art  at  a 
district  culled  Black  Lake,  between  Quebec  and  9b«rk«ak. 
The  asbestos- bearing  rock  is  usually  some  kind  of  a  ina 
serpentiue,  and  in  working  is  first  cnialiod  io  q«Ml 
machines  so  as  not  to  destroy  tbe  fibre.  Tbo  Iodj;  fibra  t* 
shaken,  carded,  and  spun,  much  like  cotton  and  wool,  isla 
yarns,  tapes,  and  cloth*.  In  the  rubber  departtneat  it  i* 
(uoofed  and  mu^lo  into  sheeting,  tA[iea,  and  rings  (o<  staam 
and  other  joinU,  i>i'  into  cloth  and  millboard. .  A  apadal 
kind  of  packing  for  bigbpressure  cylindor*,  known  at 
"Vidor"  meullic  doth,  i«  made  by  weaving  togMhcr 
)ti'au  wire  and  asbectoi,  and  ia  need  in  many  nuias 
ongines.  At  tbe  company's  works  at  narefiald 
are  adopted  for  utilising  every  part  of  tbe  fibre — the 
length*  being  made  into  millboard,  and  the  fluff 
powder  into  non-conducting  compoaition.  The  sabject  al 
covering  steam  boilcm  and  pipe*  luu  been  brooght  into 
special  prominence  by  the  rule  of  the  Board  o(  T^ada 
that  all  steam  pipes  and  boilers  sliall  ba  tMt«d  by 
hydraulic  pressure  to  double  the  working  prmaure  at 
intervals,  the  lagi^ing  l>eing  firot  removed.  This 
removable  coverings,  and  non-conducting  aaboatos 
ore  now  made,  weighing  only  l^lb.  to  the  sqnan  Isstf. 
removable  without  trouble.  Mr.  Piaber  pninta  otf  the 
numerous  other  uses  for  aabeatos — tbe  fira-reaiatfog  palat 
for  exposed  woodwork,  funnel  patnt,  asbestos  bunkn- 
plates  to  keep  o?  the  heat  from  coal  bunkers,  and  tram 
other  )>urposes.  Tbe  paper  is  a  valuable  epitone  of  lbs 
history  of  asbestos. 

EoBrinoorliiff  Exporienoa. — As  soon  aa  tha  lai;^ 
number  of  earnest  students  who  attaod  the 
college  clasHC*  achieve  tbeir  desire— pass  throiij^ 
course  and  tbe  examinations — they  are  cast  off  into  the 
world  to  shift  more  or  less  for  theouelvea.  Than  now 
the  groat  problem  what  to  do  to  gain  experieDee.  Tw« 
ways  are  open  to  them.  One  is  to  soak  for  some  poaitkin, 
no  mattcdr  much  what,  that  they  can  ohtaio  wttlioQi,  or 
preferably  with, payment;  and  the  other  k  ooura^teously 
to  plunge  a  third  time  into  the  bonds  of  papttaga,  aad— 
attor  alruaily  having  learnt  tbo  throe  R's  and  than  tha 
"  C  equals  E  over  It,"  and  the  rest — turn  to  and  lava 
engineering,  paying  a  premium  higher  or  lower,  aoeonlii^ 
to  the  rcquirnmcnu  and  tbe  purses  of  the  inrtios  oooearasd, 
Whotogotol  Where  to  seek  t  These  are  than  tbaprobli 
The  first-rata  aleolrical  engineers  are  tew,  sod  iha 
they  require  for  prumium  are  many.  The  furiunata  aebalar 
needs  to  be  born  with  a  ri«b  father  or  tinda  in  Uta  Issck- 
ground  to  enter  Iwre,  and  then  parbapa  he  ia  one  of  ball  a 
hundred  with  scant  prospect  of  learning  real  aiinlaiisiag 
design.  The  s)>road  of  electrical  science  iato  nearly  every 
branch  of  engineering  might  lead  intending  pupils  le  p 
ftirtlier  afield  in  tbeir  quest  for  ex|ieriaace  than 
has  been  deemed  advisable.  A  Urge  nombar  ol 
ing  firms  are  ik>w  starting  an  eloctrieal  lida,  and  vitJi 
tha  student*,  full  of  electrical  lore  and  with  the  power  af 
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testing  inBtnimeiits  &nd  dynamos,  might  really  be  of  service 
at  once,  and,  besides,  would  be  where  full  knowledge  of 
engineering  method  and  design  can  be  acquired.  The 
great  engineering  works  of  Lincoln,  Grantham,  Newcastle, 
Lambeth,  and  Erith  have  now  their  electiioal  branches 
aa  a  matter  of  course,  and  if  the  students  who  wish  expe- 
rience were  to  bombard  the  many  larger  engineering  firms 
rather  than  overwhelm  the  few  well-known  electrical  engi- 
neers, it  might  be  better  for  them,  both  at  once  and  in 
after  life,  for  the  extended  experience  would  lead  to  that 
possibility  of  opening  up  new  branches  of  application  in 
which  the  hope  of  the  coming  generation  of  electrical  engi- 
neers consists.  There  is  also  that  wide  field  hinted  at  by 
Mr.  FitzGerald — the  chemists — who  already  are  widely 
using  electricity  in  manufacturing  processes,  and  the  out- 
look here  is  not  less  promtsing.  Further,  there  are  the 
railway  engineers  proper.  When  electricity  promises  more 
and  more  to  revolutionise  the  rapid  transit  of  town  and 
country  alike,  those  men  will  be  most  in  demand  for  this 
work  who,  trained  in  electrical  schools,  have  mastered  oi-di- 
nary  railway  practice,  and  are  capable  of  carrying  to  a 
successful  issue  the  superintendence  of  the  numerous 
traction  schemes  that  are  looming  ahead. 

Coast  Commnnioatlon  in  Cornwall. — A.  great  deal 
of  work  has  been  carried  out  during  the  past  few  mont  hs 
in  connection  with  a  scheme  for  ci^ast  communication  in 
West  Cornwall.  Operations  were  commenced  in  June 
last,  when  the  coastguard  station  at  Porthleven  was  con- 
nected by  telephone  with  the  Lizard  signal  station,  a  dis- 
tance of  14  miles.  From  the  signal  station  a  wire  is  carried 
direct  to  the  house  of  the  chief  officer  of  coastguard,  two 
miles  off.  There  is  also  a  wire  from  the  Lizard  station  to 
the  Cadgwith  Post  Office,  three  miles  distant,  also  having 
communication  with  the  Cadgwith  Coastguard,  300  yards 
away.  From  Cadgwith  ia  a  wire  connecting  Coverack, 
Porthoustock,Porthallow,andSt.Anthouy-in-Meneagc.  This 
communication  is  vid  St.  Kaverne  and  Manaccan.  Although 
Manaccan  is  only  a  mile  across  the  river  from  Helford, 
where  there  is  a  coas^;^a^d  station,  it  ia  not  at  present 
contemplated  to  carry  the  telephone  to  that  station.  Not 
will  a  wire  connect  Helford  with  Maenporth.  There  will, 
however,  be  communication  between  Maenporth  and  Fal- 
mouth, hut  it  is  regarded  as  a  serious  oversight  not  to  con- 
nect Manaccan,  Helford,  and  Maenporth,  because  should  a 
wreck  occur  anywhere  in  the  Helford  river,  as  has.  more 
than  once  happened,  the  nearest  telephone  stations  would 
be  St.  Antbony-in-Meneage,  about  two  and  a  half  miles 
distant,  and  Maenporth,  four  miles  away,  whilst  the 
nearest  lifeboats  which  could  be  summoned  would  be  those 
at  Falmouth  and  Porthoustock,  a  wire  being  laid  between 
these  places  by  way  of  King  Harry  Passage.  Up  to  the 
present,  St.  Mawes  and  St.  An thony-in-Kos eland  are 
not  telephonically  connected,  but,  doubtless,  will  be  in 
time.  During  the  winter  communication  will  be  made 
between  Porthscatho  and  Caerhayes,  the  circuit  to  in- 
clude Carne  and  Portloe.  Then  there  will  be  a  circuit 
connecting  Caerhayes,  the  Greeb,  the  Dodman,  Gorran 
Haven,  and  Mevagissey.  It  is  anticipated  that  this  portion 
of  the  work  will  be  completed  by  March.  Last  week  tbe 
islands  of  Scilly  were  telephonically  connected  —  Tresco, 
Bryer,  St.  Martins,  St.  Marys,  and  St  Agnes — and  this 
circuit  was  "  spoken  "  round  for  the  first  time  on  Friday. 
The  work  proposed  to  he  carried  out  next  year  includes 
the  connection  of  the  following  circuits :  Fowey  to 
Mevagissey  and  Fowey  to  Polperro;  Prussia  Cove  to 
Marasion,  Penzance,  and  Mousehole;  Penberth  to  Sennen, 
Porthleden  (St.  Juat),  and  Pendeen  Coves ;  Trereen  Cove 
(Gumard'H  Head)  to  St  Ives  and  Hayle;  Hayle  to 
Gwithian  and  Portreath ;   Portreath  to  Porthtowan,  St 


Agnes,  Perranporth,  and  Newquay.  It  is  believed  that 
ail  the  lighthouses  around  the  coast,  including  the  Wolf, 
Longships,  Seven  Stones  lightship,  8t  Anthony,  Godrevy, 
Bishops,  and  St.  Agnes  will  ere  long  be  connected  with  the 
circuits  mentioned. 

Eleotrio  Tell-Tale  for  Coast  Dofenoe.— The  Ports- 
mouth correspondent  of  tbe  Times  describee  an  ingenioui 

electrical  and  telephonic  apparatus  for  defending  road- 
steads, anchorages,  and  mine-fields  by  giving  warning  by 
visible  and  audible  signals  on  shore  of  tbe  approach  at 
night,  or  during  thick  weather,  of  torpedo  boats  or  other 
hostile  vessels,  which  has  just  been  subjected  to  experi- 
ments extending  over  several  weeks.  These  axperimenta 
were  carried  out  at  tbe  mining  establishment  in  Stokes 
Bay,  where  the  apparatus  was  witnessed  in  operation  by 
Colonel  Vetch,  of  the  War  Department,  a  committee  of 
Royal  Engineers  from  Chatham,  and  various  officers  belong- 
ing to  the  "  Vernon."  The  instrument  is  called  a  hydro- 
phone, and  its  inventor  is  Captain  M'Evoy,  the  well- 
known  torpedo  and  submarine  mining  expert,  formerly 
attached  to  the  Confedei-ate  Army.  The  hydrophone  con- 
sists of  two  parts.  One  part  is  placed  at  tbe  bottom  of 
tbe  water  outside  the  anchorage  or  minefield  at  a  depth  of 
from  five  to  fifteen  fathoms,  and  the  other  is  fixed  on  a 
Btationonthe  shore,  and  the  two  are  electrically  connected  by 
cable  at  distances  of  from  one  to  five  milea.  In  the  present 
instance  the  instrnment  was  sunk  in  seven  fathoms,  and 
about  300  yards  olT  Fort  Gilkicker.  The  submerged 
part  consists  of  a  bell-shaped  iron  case,  Jin.  thick, 
20in.  In  height  and  extreme  diameter,  and  weigh- 
ing about  3401b.  At  the  top  is  fitted  a  sensi- 
tive vibrator  or  diaphragm  enclosed  In  a  copper  box. 
It  is  formed  of  a  plate  of  ebonite  with  carbon  attach- 
ments, and  when  the  case  is  submerged  the  delicate 
mechanism  is  kept  clear  of  the  water  by  moans  of  the 
column  of  compressed  air,  which  is  enclosed  as  in  a  diving- 
bell.  No  sooner  does  a  torpedo  boat  a|iproach  within  a 
radius  of  half  a  mile,  or  a  man-of-war  within  a  mile,  than 
the  pulsations  of  her  propellers  produce  a  vibratory  move- 
ment inside  the  case.  These  vibrations  are  transmitted 
to  tbe  station  on  shore  in  the  following  manner :  The 
electric  current  from  the  land  battery  passes  through 
the  vibrating  mechanism  and  also  through  the  appa- 
ratus on  the  shore,  in  the  circuit  of  which  ia  placed 
an  instrument  named  a  kinesiscope,  which  is  somewhat 
of  the  nature  of  the  galvanometer.  By  means  of  this 
the  perturbations  in  the  water  are  communicated  to  a 
needle  flickering  in  a  graduated  arc,  and  when  the  oscilla- 
tions become  pronounced  tbe  needle  is  clutched  by  a  magnet 
at  the  end  of  the  arc.  Contact  is  thus  made,  and  the  vibra- 
tions in  the  submerged  case  are  made  visible  and  audible  by 
means  of  flashing  lights,  the  firing  of  a  gun,  and  the  ring- 
ing of  a  bell.  Tslephonic  signals  are  also  transmitted 
through  the  same  current  The  whole  of  these  operations 
were  successfully  performed  in  the  presence  of  the  visitors. 
The  idea  is  that  for  coast  defence  a  number  of  hydrophones 
should  be  sunk  in  tbe  approaches  to  a  port  or  dock- 
yard and  connected  with  a  central  station,  and  that, 
OS  soon  as  one  of  them  has  given  its  warning  of  the 
neighbourhood  of  an  enemy,  the  information  should  be 
communicated  to  the  threatened  point  by  independent 
cables.  It  is  contended,  also,  that  another  field  of 
operations  is  open  to  hydrophones  in  dangerous  zones 
around  ceitain  well-known  headlands  that  are  frequently 
fatal  to  shipping  in  dense  fogs.  Captain  M'Evoy  would 
connect  a  danger  zone  by  means  of  hydrophones  with  the 
nearest  coastguard  stations.  By  these  means  a  ship  wonld 
be  warned  of  the  danger  it  was  in  by  the  automatie  firing 
of  a  gun  or  flashing  of  a  light. 
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THE  SOUTH  STAPP0RDSH1RE  T1tAHWA¥S.' 

■     ■■.!  1    fTI  it  I 

Id  dMcdbiog  lUv  South  Staffordthire  Tramiray  Com- 
IMDjr'i elwtncitVtqiiiphioul — jiiBtcomploUi'l  ov«r  ncoiiM'ier- 
ftbl«  iMrtion  M  their  line~il  is  hardly  postiblo  to  commonce 
by  saying  that  here  «e  ba,Te  t^  flnt  et«p9  taken  by  k 
■yibem  of  jioaMngBr  tuuiiit  to  im|>rove  its  [treviouely 
exitting  mctbodtf  and  adopt  the  rcry  tiru-ent  ami  Iat«el 
ideu  Uiat  havo  been  developed  in  nny  country,  with  a 
view  to  greitor  economy  dod  efficioncy. 

So  (&r  aa  coiicerus  the  furtdaraental  (iriociple  tbat  unilcr- 
li<H  iho  nov  eleotrio  tfumway,  it  tun,  of  omine,  boon  abown 
in  aaeecstful  0]>er«tf on  (or  tone  time  in  this  country  already: 
lince,  indeed,  ihu  short  length  of  tine  at  Loudt  was  o<)tup[)ed 
on  the  overhead-coivluctor  ayitem,  operating  conliimouifly. 
tbereafter  to  the  [irescnl  linie,  with  utiiraetion  to  the  tocal-- 
■utborilie*  and  tbo  puljlic. 

Kor,  10  far  m  coooentk  .viGctrtc  ir.u;tion  in  it«  brondoat' 
■pplicalions,  cftn  it  be  ntd  tb^t  Kngliah  pe(^le &ro ignonuil 
of  iu  pDMibiiities  or  actnilitiea.    Ttiere  are  already  t»n  or. 


.  At  lor  the  SMeotml  diflercncea  between  the  nvw  i]r^t«m 
and  thoaealrcadyatwork,  itmay  be  «l)(),  britdv,  that  t 
are  audi  as  the  conditions  of  the  country  make  ne«dfa), 
are  alto  audi  as  the  engineer  can  reitsird  vith  aatltfact' 
being  consonant  wilb  tnie  meehanica)  |>rin«iplM.  Ei 
people  can,  of  course,  become  habituated  to  aoythiat. 
They  grumble  greatly  at  the  unpleasant,  but  if  the  auter 
concerna  John  Bull's  pocket  the  grarable  aubeidea^twJ 
into  nil  iiidilTcront  mutter.  There  it  nodoubC  that  on: 
Ic^s  span  wires  iLcroM  our  tlieeta  and  a  double  row  of 
aloug  eaeh  of  them  would  be  freely  endured  if  K  a 
I>roved  satjsfaclotily  that  elearic  traction,  wban 
carried  on,  it  far  rootle  elBcient  and  economical  than  tla 
method*  iirwiounly  o|]|)loyed ;  but  when  sucveaa  hi  ibi 
iaat-nnmea  direction  i^  just  as  readily  achieved  by  dnai 
away  with  all  nec^t}*  for  cross-wires  and  a  doubu)  set  m 
jkiIm,  it  would  seem  no  more  than  f.iir  to  claJn  (or  Itt 
nyatcro  tb^  pr<nnino»ce  that  it  deaervee. 

With,  those  intrwluctorr  remarks,  the  course  i|«ae> 
what  i^earod  for  a  deuiled  account  of  tlie  eyMH  mA 
appliaticfls  now  in  Mae  on  the  South  StafTordthire  llds. 


I  nalMr" 
»daaHi 

il 
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do»{i  lines  of  railroad  or  tramway  ivite,  eitfaor  projected 
or  in  active  <)|)enitioii  fur  the  transit  of  iMssengcra,  and  the 
iiit«resl  arouMHl  by  these  imongat  the  gennu  public  has 
been  both  WHlM|>ro*>l  aiid  doop. 

In  spite,  however,  ol  what  has  be«n  done  ]n  tfaU  direc 
lion  during  tlic  jisst  few  yoan,  and  taking  into  full  account 
lAfl  enormoiifly  rapid  progroa*  and  dovolopmont  of  eloctric 
traction  in  the  United  State*,  it  mny  be  autod  with  much 
oonBdence  that  tbe  system  juslinaugurated  upon  the  Soiilb 
StaffonUbiro  tramways  will  uke  a  most  promiooiil — it  not 
tbe  leading — ^pocition  amongst  electric  Hurt,  by  rcanon 
iBoro  especially  of  tbe  tmprovomenu  and  advances  that 
hare  been  eSiKted  in  iu  essential  details. 

It  is  not  to  be  concludol  from  this  sutemenl— which 
will,  doubtloM,  receive  confirrnation  at  the  hands  of  elec- 
trical engineers  g«nerillF  —  that  |ireri«i*  unnliances  or 
metbnls  have  provuil  instilficient  or  tinrolisble,  nor  y«l 
that  tlx)  ni>w  ayaloin  jrist  irilrmluced  is  ciaenlially  peifect. 
Kvoit  the  contrartur*  tbeuMlve*  ailmil  tbat  the  stress  of 
daily  wear  an<l  lejr  mutt  devalnp  weak  |ioitits  into  active 
faulu  1  IhiL  Ihcro  ii  alao  no  doubt  th^t  the  i>ume  in;;onnity 
which  haa  ovotuonu)  i>  many  aerious  oioudes  in  this  con- 
neollun  may  very  aifely  be  ei<tnitte<l  with  the  remedying 
ul  dsJvcU  which  tio  human  forwigfat  could  wall  anticipate. 


.■n^ 


Since  oloctrical  oaerfp'  is  the  agent  employed  for 
jug  the  line,  any  doscnptioii  of  iu  leading  featuret  i 
uerhafM,  to  follow  out  or  trace  the  current  of  tiattnttj 
from  ltd  Origin  or  introduction  to  it«  com|>lot«  uutiaatiac, 
and  by  following  this  plan  it  will  bO  more  easy  to  |pvt  Ik  | 
ossenljal  dotaiU  in  their  most  suiuble  order  sod  pUiec 

The  electric  (generating  euUon,  from  which  the  oirarl 
conductor  system  is  sui>plied  with  electrical  enarKy  Iv] 
»[)erating  Iho  car  motors  in  the  tKual  way  far  trantfiag 
connections,  is  situated  at  Janicn  Bridge,  almost  in  tbeoMin 
of  the  district  eovored  by  the  lines  worked  etintlrinallj  !■ 
position  is  shown  very  clearly  upon  ibe  soap  wbiin  «■ 
published  in  last  week's  iasue.  The  building  itaelf  ia  of  s 
iilain  unnretentiout  nature,  with  the  apiwarance  ol  kaviag 
bcon  designed  for  {miclicnl  use  rather  toon  omatuu.  II 
has,  boworer,  a  frontage  to  the  high  rood  with  aoaw  elta 
to  architectural  embellisbmeuls  of  a  iin|>l«  kind.  Ite 
chief  consideration  ibroiigbout,  bowvTor,  kaa  beeo  %opn 
)>lctity  ol  room,  light,  aniT  air,  with  lofty  nwla  aDd  tifft 
wiitdow  stMce  on  all  lides.  Brick  is  used  tliroaxhoot  ler  IM 
walls,  with  itonc  driMsings  for  the  wIikIows  aoa  fnolnl  Ikt 
building — a  beivy  atoae  oomice  giving  the  UtSar  i 
an  ecclettastsoal  ajipearanoe  tbat  is  only  deMnytl 
high  cfaimncj'  stack. 
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Alonjtiide  tho  dsjpAt  it  is  {ffopoMd  to  build  a  new  arm  j  aetullT  eziatiiig,  bat  it  ii  too  br  off— «•  mty  be  Men 
from  the  c»iial,  which    riuu  at  tlie  rear  of  the   plot  of  I  irom  t£e  plan — to  prove  of  material  >ervice,  and  an  early 


land  occupied.  By  this  means  coal  will  be  taken  direct 
from  the  bar^  into  the  fuel  store,  thus  saving  the  expense 
of   cartage.     There  ii  at  present  an  arm  of  the  canal 


task,  when  the  line  is  in  workinj^  order,  will  be  to  oom- 
plflte  the  new  arm.  The  chimney  atack  ii  a  substantial 
erection,  but  is  only  noteworthy  on  account  of  the  climbing 
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irotu  bnilt  (Dto  tiie  briskwork  on  the  ioride,  ao  that 
npun  or  ■Iterations  m*v  at  any  future  time  be  earned  oat 
with  a  minimum  of  trouble  and  danger. 

There  cornea  next  to  be  conaider^  the  generating  plant 
oontaiPed  in  the  depOt  or  central  station.  Three  large 
lAneashire  boilen  are  at  present  erected  for  the  purpote  of 
railing  steam  to  actuate  the  enginei  and,  through  them, 
the  dynamo  generators.     Each  measures  20ft.  in  length 


st«aming  is  not  so  essential  as  a  large  ateam  capacity  in 
case  of  sudden  calls  npon  the  generating  •taUon  for  increase 
of  power  along  the  line. 

The  three  engines  to  which  these  boilers  supply  steam  are 
made  by  the  same  £rm — Ma^rave — and  are  of  the  coupled 
compound  horizontal  type,  with  surface  condenaera.  The 
cylinders  measure  in  diameter  lO^in.  and  20in.  rrajpectirely. 
the  stroke  in  both  casea  being  the  same — 30in.    The  valvfs 


and  7ft.  in  diameter,  m  that  thoy  may  bo  regarded  as 
equal  to  a  HtcumifGnoratin^  capacity  of,  say,  200  b.p  each. 
They  are  made  of  steel,  with  all  necensary  littiii<;s  and 
apiiliaiices,  and  comiiifi  from  the  works  of  Messrs.  .1.  Mux- 
grave  and  Sons,  Limited,  of  liuhnn,  may  be  rcganleci  aa 
good  examples  of  Lancashire  boilers,  having  nn  sjMiciiilly 
novel  featnrid,  but  rcintscnting  a  tyjie  of  Kcrvico;>blc  and 
eco"'     '  'I  ateam  generators  f<ir  a  ]>ur|<ose  where  rapid 


are  of  the  well-ktinwii  Corliss  ty)>e,  fitted  to  both  cylinder* 
The  steam  pressure  employed  is   120ih.  jicr  sigu^re  ic;h 
A    flywheel,   10ft.  in    diameter,  is    fixed  to  each    main 
engine  -  shaft,   running  at   100  revoliitinns   jier   minute 
this,  of  course,  gives  a  little  over  3,000ft.  per  minute  w 
the  velocity  nf  the  Hywhccl  lim,  and  of  the  ro]<rs  which 
arc  used   to  drive  the  dynamo  generators.     Each  flywheel 
is  groavcd  for  seven  ropea,  of  l^in.  diameter,  after  the 
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fubion  that  baa  been  found  lo  suoceseful  in  many  of  the 
larga  electric  supply  atatioua  now  at  work  in  the  Metropolis 
and  elsewhere. 

A  full  supply  of  water  is  ensured  by  the  erection  of  a 
large  tank — shown  in  the  drawings  of  the  dep&t  published 


BBftokeleu  nature,  to  burn,  without  creating  a  nuuancA,  in 
the  furnaces  of  the  steam  -tramway  looomotives  hitherto 
emplnyed,  it  is  to  be  bodied  that  a  very  great  savinf;  will 
be  effected  in  fuel  alone  by  the  adoption  of  electric  enerf^ 
as  the  operatint;  agent,  tinee  the  stationary  boilers  can  m 
kept  eatiBlacGorily  at  work  with  fuel  eoittng  a  good  deal  lees 
than  tfas  20i,  to  22a  per  ton  hitherto  paid  for  coke  of  a 
specially  smokeless  nature. 

The  dynamo  generators — also  three  in  number — are  of 
the  familiar  El  well -Parker  vertical  type,  with  double 
magnetic  circuit.  They  are  plain  shunt-wound  machines, 
with  drum  armaturea,  running  at  a  speed  of  420  rerolu- 
tiooB  per  minute,  and  giving  at  that  velocity  an  output  of 
80  kilowatts.  The  current  generated  under  normal  con- 
ditions ia  equal  to  420  amperes  at  a  pressure  of  300  volts, 
which  naturally  is  the  maximum  allowable.  The  resistance 
of  each  armature  ia,  of  course,  very  small ;  that  of  the 
ebunt  is  given  by  the  makers  as  being  about  66  ohms. 
These  machines  are  mounted  upon  very  strong  and  sub- 
stantial cast-iron  box  beds,  and  three  upright  standards, 
forming  part  of  each  bed,  serve  to  carry  pedestals  or  necks 
for  the  armature  abaft.  The  tatter  ia,  therefore,  well  sup- 
ported, as  it  should  be,  in  view  of  the  audden  strains  that 
follow  on  the  great  variations  in  the  working  loadof  a  tram- 
way generator,  The  generator  shaft  is  in  reality  formed 
of  two  separate  lengths  joined  together  by  a  coupling,  but 
as  the  Litter  is  not  one  of  the  flexible  type,  the  armatun 
spindle  and  the  pulley  spindle  become  practically  one  solid 
length  of  shaft  supported  by  three  bearings.  The  grooved 
rope  pulley  is,  of  courae,  mounted  between  the  two  outside 
bearings. 

From  the  dynamo  generators  the  current  is  taken  to  a 
switchboard  arrangement  for  distribution  along  the  line, 
but  since  the  machines  are  run  in  simple  parallel,  there 
are  no  very  special  or  striking  feaiures  in  the  station  switch 
gear. 

Much  more  attention  is  sure  to  be  directed  towards  that 
part  of  the  system  which  next  follows  for  description — vis,, 
the  overhead  conductor  arrangement.  From  the  station  a 
feed  wire  is  led  over  the  whole  line  as  now  operated,  being 
iuid  in  the  roadway  close  to  the  footpath.  The  feeder 
plan  published  with  this  article  shows  the  arrangement 
adopted,  with  the  various  lengths  aa  laid,  and  the  two 
sizes  of  wire  employed  {'25in.  and  'ISin.  diameter), 
according  to  the  diatance  from  the  central  station. 
From  this  feeder  wire  connection  is  made  at  suitable 
places  by  a  wire  running  up  the  nearest  pole  with  the 
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on  another  page — and  in  order  to  secure  its  good  quality 
for  boiler  and  condenser  purposes  this  reservoir  is  kept 
supplied  from  the  South  Suffordahire  Water  Works  Com- 
pany's mains. 

Instead  of  the  large  sums  that  have  been  paid  by  the  tram- 
way company  for  coke,  and  other  fuel  of  a  more  or  less 


trolley  wire,  that  bangs  from  an  insalator  of  ordinary 
swivelled  form  at  the  end  of  the  bracket  on  the  pole. 

The  poles  erected  along  one  side  only  of  the  road  for  the 
purpose  of  carrying  the  trolley  wire  are  of  neat  but  plain 
form. 

In    detail,   homvar,   they   present    many    noteworthy 
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tgidttm,  and  a  fall  dewHptioa  of  dioM  polAH-tbeir  taip.* 
pmmt  puta  and  tbe  nuumat  hi  vU^  ^e;  ata'fmt 
togflthflT — will  not  bo  out  of  place  at  tbio  point,  especially 
in  Tiew  of  the  extent  to  which  public  opioion  miut  in  a 


atr^Bs  ttpotr  this  erflrbead  sjatani  are  at  tlieir  maxnnnm- 
■a,  for  mitaitte,  atjilrtctiona  and  tenninal  pointt.  Ebe 
where,  and  along  the  intermediate  eectiona,  the  inalle 
siies  are  employed.      All  the  poles  are  of  mild-steel  tube 


aatter  of  this  kind  be  given  free  icope  for  expression  as  to 
lenerat  eflect.  The  sizes  of  poles  aaoi)te<l  at  present  are 
hree  in  number — vis.,  those  with  Ikisos  Gin.,  7in.,  and 
2in.  diameter  re8|wctivaly.  Of  the  lurgest  type  only  a 
required,  tlieee  beinf;  neceaaary  at  pointe  where  the 


the  12in.  having  \\a.  thickneas  of  metal,  whilst  the  smaller 
ones  are  found  tojwBsess  sufficientHtrengtli  for  their  work  wrtli 
a  thickness  of  ^in.  The  jxiles  now  erected  are  the  ouitodc 
of  considerable  experimenting  on  the  part  of  ttie  eoatrac- 
ton  and  Ha«*n.  Jamea  Raaaell  and  Som,  Wwliiealaiij 


gA;.,i!t^jnj¥a^.^aTO»ip^.?fi,  m^ 


the  finn  vluob.  hu,  Bu^(i..tlw  greater, part  of  tiifl  polMb  I  amiint  the  polw finally  ohoaeni  thaff' .imppar^^  V^^J^tf^ 
Thoae  first  erect^^'W;  ^l.vere.  tpb  hoa^Ty,  ^nd  fcharnfo^  I  wuiajt  ia  f(»ndm,.pr«!tice  tw  t&y  pqw^NiJ^  ,w^^ 
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dxpeoaive,  whilst  at  the  ume  time  of  combenome  appear-  |  reserve  at    strength   to  withstand  any   ordinary  strain, 
ance.    These  faulty  howerer,  can  hardly  be  alli^ea  now  |  It  is  donbtfol  even  whether  the  toroe  of  a  ooUision  with 
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rniutwBj  vebiolw  (the  only  Barioui  poutbility)  would  have 
kny  more  effect  upon  the  snuklleBt-sized  pole  than  the 
Kttack  of  Stephenson's  hypothetical  cow  upon  hii  loco- 
motivB.  The  12iD.  |x>Iea  mauure  over  all  a  length  of  about 
32fL;  of  thii  amount  a  distance  of  Oft,  4iQ.  represents  the 
put  tank  into  the  ground  below  the  pathwav  level.  The 
nnallar  polu  are  nearly  of  the  same  height,  but  a  less  dis- 


and  measures  in  lenj^h  10ft  10}in.,  of  whicli,  as  stated, 
rather  more  than  half  is  underground. 

To  anchor  the  bottom  portion  firmly  to  the  ground,  twit 
heavy  cast-iron  base-plates  are  provided,  one  of  which  i- 
fixed  at  the  extreme  end  of  the  base,  and  the  other  aboc: 
5fL  higber — i.e.,  about  ]6in.  below  the  ground  IcTti 
These  base-plates  are  made  in  two  halves,  to  fit  round  the 


// ' 1:M 

f 
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tancc — 5ft.  lOin. — sunk  into  the  ground  suffices  in  their 
case,  and  the  trolley  wire  is  thus  kept  at  pretty  much  the 
same  average  height  above  the  roadway.  This  height  may 
be  taken  at  I'lft 

1-Wh  jiolo  is  |)ractically  com|iosod  of  two  separate  [urts 
or  tuttes.  In  the  ca&e  of  tbo  12tn.  sim,  the  bottom  jiortion 
M  o/ tie auno  J jitmoter  throughout — i.e.,  llin.  internally — 


tube,  and  are  bolted  together  so  as  to  firmly  clamp  itf 
Utter.  In  addition  to  this,  they  each  rest  upon  a  wroa^h: 
iron  Hanged  collar,  riveted  to  the  tube  at  the  points  above 
named.  The  intermediate  apace  between  the  pUt«* — an-i. 
indeed,  right  up  to  the  ground  level — it  GUmI  in  -^vA 
CDUcrotu. 

At  a  distance  of  3ft  above  the  ground  level,  a  wroi^h: 
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iron  colUr,  meuariiig  2in.  by  gin.,  ii  rirelsd  to  tlie  ioBide 
of  the  bottom  tube  in  order  to  serre  ai  a  support  for  the 
base  of  the  top  tube.  The  latter  haa  a  length  of  30ft.  9in., 
a  caat-iron  finial,  measuriag  12in.  in  length,  being  Bcrevea 
into  the  to|),  which  is,  of  course,  plugged  for  its  reception, 
the  plug  being  welded  in.  This  tube  has  a  considerable 
taper,  being  IHn.  at  the  base,  whilst  at  the  top  it  is  only 
5iin.,  both  dimensiona  being  those  of  external  diameter. 
Each  one  is  Btted  at  the  makers'  works  into  the  bottom 
tube  whilst  the  latter  is  hot,  so  as  to  obtain  a  shrinking 
fit.  A  length  of  15in.  is  considered  sufficient  overlap ;  but 
as  a  further  means  of  ensuring  a  good  solid  joint  a  wrought- 
iron  collar,  Sin.  hy  lin.,  is  shrunk  on  to  the  top  of  the 
bottom  tube  after  the  top  tube  has  been  fitted  in.  Above 
this  collar  is  fixed  an  ornamental  waist  moulding  by  means 
uf  screws  with  countersunk  heads. 

The  smaller  types  of  poles —that  is,  the  6tn.  and  7in. 
sizes — do  not  reqiure  quite  s<ich  a  substantial  foundation 
as  the  larger  ones ;  and  instead  of  two  heavy  cast-iron 
base-plates,  a  single  one  is  found  sutticient.     This  is  made 


upon  the  poles.  At  the  tee  end  the  arm  tabe  measures  Sfin. 
external  diameter;  this  is  tapered  down  to  l^in.  at  the 
outer  or  projecting  end,  into  which,  when  juuggttd,  a 
small  cast-iron  flnial  is  finally  screwed. 

At  theoutsr  eiid  of  the  arm  tube  a  split  tubular  clip  is  fiz«d 
by  means  of  a  Jin.  bolt,  passing  through  lugs  or  tan ; 
from  this  clip  is  hung,  below  the  arm,  the  insulator  and 
trolley  wire  clamp,  whilst  the  tightening  bolt  just  referred 
to  serves  also  to  secure  one  end  of  a  long  wroughfrwon 
strap,  |in.  by  ^^in.,  that  oaases  to  a  similar  split  collar  or 
clip  fastened  to  the  top  of  the  pole,  and  serving  as  a  gay 
to  keep  the  arm  or  bracket  in  proper  tension  against  ths 
weight  of  itself  and  the  trolley  wire,  etc.  Insulating  collars 
of  indiarubber  are  inserted  between  each  of  these  clips  and 
the  post  or  arm,  aa  the  case  may  be. 

The  trolley  wire  is  of  solid  drawn  copper,  312*5  mils  in 
diameter.  At  the  insulators  or  points  of  suspension  it  is 
firmly  gripped  by  a  metal  strap  bent  upwards,  and  riveted 
to  a  double  claw,  which  presses  down  upon  the  wire.  The 
latter  is  therefore  firmly  held  against  end  motion,  and  the 
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of  wrought  iron,  is  2ft.  3in.  square,  and  no  thicker  than 
iin.  The  centi'e  part  is  pressed  upwards,  or  buckled,  to  a 
depth  of  some  2{m.  To  the  bottom  of  each  pole  is  riveted 
a  wrought-iron  collar,  l|in.  by  fin.,  bent  out  between  the 
rivets,  to  give  four  corners,  or  lugs.  Through  theso  are 
parsed  Jin.  bolts,  which  also  pass  through  the  base-plate, 
and  are  secured  underneath  by  nuts.  Other  details  of  the 
foundation  work  may  be  gathered  from  the  drawings  given 
herewith. 

At  an  average  height  of  some  31ft.  above  the  roadway, 
ae  already  stated,  an  arm  or  bracket  extends  from  each 
pole  over  the  roadway  to  support  the  insulator  and  trolley 
wire  fastened  thereto.  The  length  of  this  arm  varies,  of 
course,  with  the  distance  of  the  rails  from  the  sidewalk ; 
in  some  cases  it  is  not  more  than  2ft.  Gin.  long,  in  others 
it  is  5ft.,  7ft.,  8ft.,  gft.,  and  10ft,  the  latter,  of  course, 
being  required  where  the  line  is  double,  so  that  the  trolley 
wire  is  branched  on  two  insulators,  both  fixed,  however,  to 
the  one  arm.  Each  arm  or  bracket — all  of  which  are  made 
of  steel  tubes  similarly  to  the  poles — is  fastened  to  the 
latter  by  being  simply  screwed  into  a  tee  firmly  shrunk 


compression  of  the  clamp  arrangement  serves  to  give  the 
wire  a  slight  bend  upwards,  thus  not  only  gripping  it  more 
tightly,  but  presenting  a  level  surface  underneath  for  the 
trolley  wheel  to  press  against,  since  the  thickness  of  the 
metal  strap  fills  up  the  gap  otherwise  left  by  bending  the 
wire  upwards.  The  clamp  swings  on  a  bolt  secured  by 
washer  and  pin  to  a  metal  fork  screwed  on  a  stud.  The 
latter  again  is  screwed  into  a  Bange-headed  socket  let  into 
the  insulator.  The  insulators  are  indeed  prepared  by  the 
makers  with  this  socket  in  position,  and  also  with  a  brass  cap 
on  the  top,  having  a  turned-in  lip  round  the  lower  circum- 
ference. The  insulating  material  is  thus  moulded  in 
between  the  socket  for  the  stud  and  the  brass  protecting  cap. 
The  latter  is  cast  with  a  long  bearing  at  the  top,  through 
which  passes  a  bolt  secuied  by  lock  nuts  to  the  fork  of  the 
split  collar  or  tubular  clamp,  already  simken  of  as  being 
fixed  at  the  end  of  the  {)o1e  arm  or  bracket.  Details  of  this 
arrangement  are  given  in  the  drawings  now  published. 

Turning  now  to  the  trolley  itself,  it  may  be  said  that 
although  usage  allows  the  expression  to  be  employed,  yet 
the  common    dea  conveyed  by  the  word  "  trolley,"  is  not 
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Che  required  pnrpo«e  of  coliectin};  ciirrent  froi 
bud  #ire.    T&is  wheel  th  groovod  V-shflp«d, 


from  tbe  tiTor- 

_ -  -     -         „. .  .-..fMSd,  biili- vritS  fl 

circuUr  base  to  the  groove,  in  onler  to  Riip  as  much  of 
the  wire  as  ponsihle.  It  in  mounted  in  :i  fork,  whoRe  tO[>s 
Are  curveii  i^li'sihtly  iiiwania  so  as  nearly  to  touch  the  wheel 
fUngea.     Light  aprings  are  attached   to  the  inside  of  the 


Vtttte  ftiwtt  tJbh  aide  of  'the  fUrkj  and  "tliUB  vtfp^v  lAmU'  'of 
Wbrifjftnt.-'"  1  ■■■■■■  ■  ■■■.-■■  .  .  3..  T--:  *^  ;.  "..M 
The  chief  novelty  of  the  whole  equipment  may  be  aaid 
to  lie  in  this  greatly  improved  type  of  trolley,  and  alio  in 
the  trolley-pole  fixture — shortly  to  be  described.  All  those 
who  are  interested  in,  or  who  have  studied  overhead  con- 


■iroii  Li  .       -Hi*,,  f 


fork,  pressing;  against  the  wheel  and  keeping  it  in  position, 
A  pin,  or  light  spindle  —  on  which  the  wheel  runs  — 
panes  through  the  fork,  being  secured  at  one  end  by  its 
own  countenunk  head,  and  at  the  other  by  a  split  pin.  A 
capicioui  oil  reservoir  is  very  ingenioualy  placed  under 
tbe  wheel,  with  a  tabe  and  wick,  or  wiper,  leading  upwards 
H  U  to  bMr  t^nit  the  shoulder  where  the  wheel  hub 


ductor  electric  traction  methods,  are  painfully  aware  of 
two  facts  that  have  usually  proved  otwtaclea  of  no  little 
importance  to  the  s^ieedy  adoption  of  this  otherwise  excel 
lent  system.  There  are,  in  the  first  place,  incessant 
variations  in  the  distance  between  the  rails  and  the 
line  of  posts  along  the  footpath  or  side  of  the  roadway ; 
and,  Becond,  the  question   of    satisfactorily    taking   the 
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trollvr  wire  round  a  cum  ilmoat  always  impIiM  a  multi- 
tude of  ^uy  wirei  or  BtraiDen,  vliich  at  beat  ouly  coaveii 
tb«  atniglit  wire  into  a  aeriea  of  chorda. 


the  difficulty  is  overcome  simply  involves  the  applicatiou 
of  a  UBirarwl  joint.  Thia  ia  done  by  allowiBg  tae  trolley 
pole  to  swivel  in  its  aocket  on  the  top  of  the  mr,  and  tu 


-4}'^  ' 


-ic*- 


5i[jE  ElfvatiOK  . 


...!      ,'.  -,  tit)  i"'-  LWII'-N  '- 

DeUIU  at  InnliUan  ud  Tiollar  Wirt  (Sunp. 


By  the  arrangement  now  to  be  described — chiefly,  if 
not  altt^ether,  due  to  the  ingenuity  of  Mr.  A.  Dickinson, 


. ■  1-  ^t, 


'  I'l  I    k 


Ru  (hovInK  iUnf*  of  tlUt  Morcmant  In  Trolla)'  I'atc, 


trolley  itself  also  to  turn  in  the  socket  fixed  at  the  end  of 
the  trolley  pole  and  holding  the  shaft  of  the  fork  in  which 
te  nins. 

When,  therefore,  the  car  is  10ft  or  13ft.  from  the  focK- 
path,  the  trolley  pole  extends  from  the  side  almoat  at  rigt: 
angles,  whilst  the  trolley  itself — keeping  always  parallel 
with  the  wire — ia  at  debt  angles  to  the   trolley  pole. 
Between  this  extreme  and  that  in  which  the  trolley  po-t  i> 
parallel   with  the  car  —  {.«.,  with  an  angular   mou'oa  ni 
90deg. — there  is,  of  course,  ample  scope  for   meec'if  t^ 
conditions  of  distance  from  the  line  of  polos,  anl  pnc 
tieally,  also,  of  variation  in  curvature  of  tho   line.    Ta« 
advantages  of  thus  doing  away  with  a  large  number  of  ^v 
wires,   and  also  avoiding  an   excessive   length    of    polt 
bracket,  cannot  be  too  singly  noted ;  inasmuch  its  thcM 


■/ 


■  OCTAtLS   or   OVENHCAI)   ftWITCHEl 


y 


the  general  man.tger  of  thi*  line  -  -nu  tmubh!  in  ex|>eriGnce<l  I  impruvDmeHts  upj>e]ir  pruutically  to  overcome  every  obJK- 
Jnm  either  of  thew  sonrciis.    The  improvement  by  which  |  tion  due  to  prejudice  that  a  British  public  nigbt  bniu 
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aid.  "nu  tral^r  fork  is  provided  with  a  rouDd  sbaft,  or 
k,  wbioh  fits  into  %  aooket  on  tlte  end  at  the  troUef 


er«r  uj  dwind  angle,  bat  prevent!  it  from  Jampiiu; 
npmrdi  or  beiog  torn  out  of  the  socket. 


;  ■  eireakr  groored  keyway  is  cut  round  the  abaft, 
a  mniid  pin  pawed  tbroni^  a  hole  in  the  socket  lo  as 
>  in  tb«  wfmy.    This  allows  the  abaft  to  turn  freely 


The  trolley  pole  is  of  an  eztremaly  simple  form.  It 
3onsiata  of  a  stout  tube  about  3ft.  in  length,  let  into  u^ 
capable  of  swirelling  in  &  l»x^«t  Vita*  wiw»  Ws^  T^Ni»^»-x 
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mounted  upon  the  top  of  the  car  atone  lide.  At  the  upper     the  »hort  tube,  thn»  giving  the  necessary  tension  upwijrda 
end  of  the  shorter  tube  is  pivoted  the  base  of  the  trolley  I  the  trolley  pole  and  trolley  itself  against  the  overbad  wir 


w 


■_::» 


floknrouer,  having  an  elbow  frame  joined  to  it;  from  the]      The  greater  part  of  the  line  is,  of  cohtm,  ringle.    j 
^r  sad  of  tbt  Utter  ttrong  sjjjnl  springi  an  Mcured  to  1  the  tumouti  or  croMover^  where  the  hne  u  dooblad,  U 
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Btraet  poI«  brackets  are  made  extra  lonjg — up  to,  sajr,  10ft. 

¥iread — and  a  double  arrangement  o(  ineulatora  provided, 
he  troHey  wire  junctions  themselves  are  of  simple  form, 
and  require  no  comment.  The  entire  question,  indeed,  of 
cars  passing  one  another  merely  implies  that  the  trolley  of 
the  car  on  the  near  side  of  the  road  leaves  the  main  trolley 
wire  for  a  supplementary  one,  which  is  suspended  from 
iusulators  placed  on  the  bracket  arms  nearer  to  the  footpath, 
whilst  the  other  car  maintains  its  trolley  upon  the  main 
wire.  Its  trolley  pole,  however,  in  order  to  keep  the 
trolley  in  position,  must  cross  right  over  the  first  oar,  but 
tbL  height  is  amply  sufficient  to  clear  everything,  and 
paseengers  will  have  no  reason  to  fear  that  the  poM  may 
knock  their  hate  off  on  a  6ft.  clearance  above  the  top  of  the 
seats  outside. 

The  cars  to  be  employed  for  this  new  electric  service  on 
the  South  Staffordshire  Company's  lines  have  all  been 
specially  built  for  the  purpose  by  Messrs.  Brown,  Marshall, 
and  Co.,  Limited,  Saitley,  Birmingham,  and  in  this  respect 
the  tramway  company  has  doubtless  followed  a  wise  course 
by  employing  absolutely  new  rolIing>stock  rather  than  take 
the  questionable  couree  of  adapting  that  already  in  use.  It 
is  seldom  that  satisfaction  follows  the  putting,  metaphori- 
cally speaking,  of  new  wine  into  old  bottles  ;    although  in 


The  new  care,  which  are  of  one  type  and  design,  are 
double-decked,  like  those  previously  used  on  this  line  with 
steam  locomotives,  but  the  awning  is  conspicuous  by  its 
absence.  Probably  no  one  will  miss  it ;  little  or  no  satis- 
factory protection  from  the  weather  is  obtained  in  this 
way,  whilst  the  extra  weight  and  possibly  increased  wind- 
age must  tell  against  its  use.  Seating  accommodation  is 
wovided  for  40  passengers — IS  inside  and  22  on  the  top. 
The  outside  seats  are  of  the  "  common  or  garden  "  form, 
with  reversible  backs,  and  the  nsual  staircase  is  provided 
at  each  end.  The  length  of  each  car  over  all  measures 
22ft,  whilst  the  clear  height,  apart  from  the  trolley- 
pole  standard,  is  12ft.  from  rail  level  to  top  of  handraiL 
A  single  truck  is  used  underneath  the  car  frame,  with  6fL 
wheel  centrea,  the  amount  of  overhang  at  each  end  being 
also  about  the  same  length  (6ft.).  The  wheels  are  of  cast 
steel,  with  mild-steel  axles  and  rolled-Steel  tires  shrunk  on ; 
in  diameter  they  measure  2ft.  9in. 

Ordinary  and  emergency  hand  brakes  are  provided. 
These  act  upon  all  the  wheels,  and  may  be  applied  from 
either  end  of  the  car  by  a  hand-wheel. 

The  weight  of  each  car,  empty,  is  stated  to  be  less  than 
4J  tons  without  the  motors,  or,  say,  six  tons  including  the 
two  motors.     Fully  loadsd  with  passengers,  etc.,  the  total 


Dd  ElaTOtloo,  Showing  Can  Pualng,  with  Suigs  ol  SIds  UoTemsnt  ol  Troltajr  PotcL 


the  case  of  electric  traction  it  is  a  comparatively  easy  and 
economical  matter  to  convert  horse  or  steam  cars  into 
rolling-stock  to  be  driven  by  electric  motors — whether  on 
the  accumulator  or  the  conductor  system.  Anyway,  it 
shows  commendable  enterprise  and  a  high  degree  of  confi- 
dence in  the  success  of  the  scheme  that  the  tramway  com- 
pany should  have  equipped  the  line  to  be  electrically 
operated  with  entirely  new  cars  upon  which  may  be  fitted 
more  conveniently  the  latest  and  best  appliances. 

If  the  endeavour  had  been  made  to  adapt  or  alter  the 
cars  previously  used  for  ateam  traction  on  this  line,  the 
result  would  probably  have  proved  unsatisfactory  and  ex- 
pensive, owing  to  consequent  modifications  in  the  design 
throughout.  Much  heavier  motors  would  have  been  neces- 
sary, the  overhead  construction  of  greater  capacity,  the 
central  station  and  generating  plant  of  larger  output — all 
this  apart  from  alterations  to  the  cars  themselves — although 
probably  the  receipts  would  be  little,  if  any,  more.  This 
point  is  emphasised  because  in  many  cases  it  is  (minted  out 
that  great  economy  in  capital  expenditure  should  result 
from  simply  altering  the  ordinary  cars  when  electric  traction 
is  adopted  for  any  line.  This  economy  is  not  always 
existent,  though  in  manv  cases  it  may  be  found :  more 
often  it  is  balanced,  and  even  outweighed,|by  increased 
wOTking  expenaes. 


weight  may  be  taken  at  81  tons  inclusive.  The  car  interiors 
are,  of  course,  lighted  by  ^ectricity,  though  special  arrange- 
ments, as  on  the  City  and  South  London  line,  will  doubtless 
have  to  be  made  for  this  purpose,  owing  to  fluctuations  of 
pressure  in  the  main  circuit. 

The  necessary  switch  and  brake  handles  are  fitted  to  the 
car  in  duplicate— one  set  at  each  end — so  that  the  driver,  or 
"  mototneer,"  in  reversing  the  car  for  a  return  journey  has 
nothing  to  do  but  i»3s  from  one  end  to  the  other. 

Two  motors  are  employed  for  each  car,  and  the  switch 
arrangements  not  only  allow  these  to  be  coupled  in  series 
or  parallel  for  starting  and  when  under  way,  but  also  serve 
to  vary  the  field  magnet  circuits  and  thus  onible  the 
speed  to  be  regulated  over  a  wide  range.  Single  helical 
gear  is  employed,  with  cast-steel  wheels  1ft.  Sin.  diameter. 
The  pinions  measure  6in.  in  diameter.  At  a  speed  of  seven 
miles  per  hour  the  car  axles  go  round  about  70  times  per 
minute,  so  that  the  motor  speed  is  not  more  than  '^50 
revolutions  per  minute.  The  motor  frames  are  suspended 
in  a  similar  fashion  to  that  now  usually  adopted — that  is, 
with  bearings  at  one  end  upon  the  car  axle,  whilst  the 
other  end  is  hung  by  powerful  springs  from  a  beam  running 
across  the  centre  of  the  car  frame. 

Taking  an   average   amount  of  301b.  per  ton  as  '' 
^actJva  force  required  for  an  ordinary  tramcat  ta  a^twcf 
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<be  line  mirtftiioe,  it  is  inteiwting  to  not*  thri  ptmar  nseeB- 
■vy-on  thto  Una  to  trntve  the  otn,  Bput  from  quMtiona  of 


euh  ear  OD  the  level  u  approxliutely  5  h.pw    Hie 
{{redient  on  the  line  ia  e  short  Inigth   of  1    ia  14> 


3 


jAadient.   With  e  loed  o(  SJ  tone,  Ht  e  ipeed  of  UTeti  milei  I  ihown  on  the  map  pubiiahed  but  vetk.    II  e 
'•oar,  tt»  tntigy  wbkb  the  motors  must  exert  lo  more  |  poaed  to  travel  up  this  inoUne  at  the  ebeiv* 


aw  be  aai 
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kadad,  tbe  motan.  would  ba  nlled  upon  to  «xart  no  leu 
tbui  M  h.p.  in  idditioii,  or  a  toUl  of  27  h-p.  Ab  » laaUar 
of  f&ct,  the  eame  speed  is,  of  courae,  not  kept  up  when 
ucending  a  gradioDt  as  on  the  level ;  but  the  figures  given 
serve  very  well  to  emphasise  the  great  range  of  power  re- 

r'  red  for  traction  efibrt,  not  only  in  starting  the  cars,  but 
in  overcoming  the  influence  of  gravity. 


wholfl  joint,  being  then  tinned.  The  rireta  paw,  wiA  a 
drivo  fit,  through  holes  drilled  in  the  rail  ends,  and  are 
then  closed  over  with  heavy  hand  hammers. 

The  same  rails  used  for  steam  traction  will  serve  for  the 
electric  cars ;  the  section  is  shown  in  an  accompanying 
illustration.  They  have  been  put  down  in  30ft.  teng^ 
and  weigh  761b.  per  yard,  being  Sin.  in  depth.    I^t  iron 


-.'^' 
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ENQ  ELEVATION 

Omi  wltli  TraUsf  Fola  mi  TmUeir. 

There  are  not  many  details  to  be  given  of  especial  intemt 
in  connection  with  the  line  or  permanent  way  itself.  Con- 
siderable expense  has,  of  course,  been  necessary  in  putting 
down  rail  bonds  in  order  to  secure  as  efficient  an  earth 
return  as  possible,  but  apart  from  this  no  structural  chaises 
have  been  required  for  the  ne«  system  of  working,  llie 
rail  bondi  consist  of  stout  copper  wire  in  2ft.  lengths ;  to 
each  «nd  of  ooa  length  is  soldered  a  soft  iron  nret,  th« 


SeCTIOH 

End  Vlsir  ol  Cv  Stunrlng  Oa*  Uotol  uid  Oau. 

ties,  1  Jin.  by  ^in.,  rounded  and  screwed  j^in.  at  each  end, 
are  fix«l  every  8ft.,  and  serve  to  keep  the  gauge  true.  The 
rail  bed  or  foundation  is,  of  course,  built  of  concrete  in  the 
usual  style,  one  heavy  6in.  layer  sufficing  for  the  purpose. 
Every  precaution  has  been  taken  by  the  contractors  to 
secure  efficient  and  reliable  work ;  and  they  are  to  be  con 
gratulated  upon  the  results  so  far  shown.  As  an  instance 
of  the  care  taken  to  prevent  stoppage  of  traffic,  it  may  be 
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nantioned  that  the  irholQ  eyetem  of  overhead  conductors 
t  amaged  in  short  sectiona,  lo  that  if  anything  should  go 


The  trhole  of  the  electrical  and  station  equipment  ht 
been  in  the  bands  of  the  Electric  Construction  CorpmtJm, 


i 


( 

i 

I 
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rrong  with  oue  of  tbase,  it  may  at  once  be  cut  ofT  irhiUt 
epftira  are  beiiiK  effected,  without  at  the  same  time  inter- 
wi^g  with  tbt  tnffie  kbeirhue. 


whose  energetic  muiiager,  Mr.  T.  Porkw,  hu  found  ibis 
line  a  splendid  source  of  opporlonities  for  •mcking  hit 
w^-koown  and  able  ingennity  in  onnoaiac 
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The  Corporation,  betides  aupplying  all  the  electrical  plant, 
has  entered  into  a  contract  with  the  Tramway  Company  to 
work  the  system  for  five  yean  at  a  fixed  mileage  rate, 


.';' 
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incloBire  of  maintenance.  Mr.  E.  Parker  has  rapreaented 
the  Couetmction  Corporation  on  the  contract  as  resident 
eofpneer. 


Tbs  TroUaj. 


Not  the  smallett  part  of  the  credit,  however,  by  any 
means  is  due  to  Mr.  Alfred  Dickinson,  C.E.,  the  Tramway 


SecUou  dI  Ttam  KkIL 


Compftny'B  genenl  manager,  who  has  provided  the  designs, 
plans,  aDd  speeificatioas  tiironghout,  and  superintended  the 
wmTiiion  of  tiie  eoncem  from  ooe  system  to  the  other* 


Indeed,  the  special  features  which  have  been  already  indi- 
cated as  forming  the  essence  of  novelty  in  this  electric 
system  are,  it  is  stated,  almost  entirely  due  to  Mr. 
Dickinson,  and  he  must  therefore  be  credited  with  show- 
ing tramway  engineers  in  general  how  they  may  most 
advantageously  introduce  electric  traction  on  their  lines 
without  trespassing  in  any  possible  degree  upon  the  well- 
known  prejudices  of  the  British  public. 


ELECTBO-HARHONIC   SOCIETY. 


The  next  concert  of  the  above  society  will  be  a  ladies 
night,  and  will  take  place  on  Friday,  November  35,  at  the 
St,  James's  Hall  Keatauraut  (Banquet-room),  Regent- 
street,  W.,  at  eight  o'clock.  Artistes  :  The  Queen  Vocal 
Quartette,  Miss  Mina  Reoa,  Miss  Mary  Hutton,  Miss  .'  my 
Sargent,  Miss  Lucie  Johnatone  \  violoncello,  Mr.  Ok  nt 
Hann  ;  pianist,  Mr.  Alfred  £.  Izard  ;  humuurist,  \  .  F. 
Upton ;  musical  directors,  Mr.  T,  E.  Gatehouse  and  Mr. 
Alfred  Izard.  A  Bechstein  concert  grand  pianoforte  will 
be  used : 

Pkixikahme— Part  I. 
Quartette  .   -  ., 


Song. 


"  L^^nds"   Uohrling 

(JQeen  VmsI  Quartette. 

"II  B«do"    ArdiU 

Miss  Uina  Boea. 

vioi-^'—io ^:^^^^:::::::::::::::\,  p.^^„ 

Mr.  Clement  Hana. 

Quartette "TheBanka  oEAUitn  Water"  H{>ocU1ly  arranf^ 

Queen  Vocal  Quartette. 

Pianoforte  aolo "  Polonaiae"  Lwt 

Mr.  AUred  Iiard. 

Boag "  Voices  fn  the  Heart"   SlBU|;htor 

Miaa  Mary  Hutton. 

Quartette   "  The  Old  Folkant  Home,"  Spocinlly  arranged. 

Queen  Vocal  QuarUttCe. 

Seosatioa  novel. "  The  Tragedy"  _  Upton. 

ar.  F.  Upton. 

Pakt  II. 

"^^l^rS"}    "V-'-"-.   0>-   >'" Mendelssohn. 

Mr.  Clement  Hann  and  Mr.  Alfred  iMrd. 

Song "  One  Word  "    _    PinsutL 

Mian  Amy  Hargent. 

Duet "Friendship"  Mandala 

Miaa  Mary  Hutton  and  Miaa  Lnoic  Johnatone. 

Intermeiu-i}  " Haacagni 

LaFilouBo"  Dohkler 

Clement  Hann. 

Plantation  song "  Sweetheart  Sue" H.  ^Ibot 

Queen  Vocal  Quartette. 

Song "  Beyond  the  World  " H.Talbot 

Miaa  Lncie  Johnstone. 

Valae "Spring  Song" Worth 

Queen  Vocal  Quartette. 

Senaation  novel"  A  (irandfather  in  Spite  of  Himself" 

Mr.  F.  Upton. 


VioloBcello  solo . 


Mr.  CI 


Upton 


THE  INSTfTU-nON. 


Sift, — If  the  Council  of  the  Institute  is  to  be  changed 
so  as  to  more  nearly  represent  the  actual  membership,  may 
I  suggest  that  provincial  members  should  have  two  or 
three  seats  t  I  am  well  aware  of  the  dilliculties  attending 
the  proper  service  of  a  provincial  member  of  Council,  and 
that  the  actual  work  of  the  Institution  must  be  done  by 
local  members ;  but  nearly  all  provincial  members  come  to 
town  more  or  less  frequently  during  the  season,  and  it 
would  not  usually  be  difScult  for  them  to  attend  some 
meetings  of  the  Council.  Probably,  too,  the  consciousness 
of  having  a  duty  to  perform  would  make  most  men  come 
up  more  often.  If  such  a  course  was  adopted,  and  we  in 
the  provinces  were  represented  by  a  few  strong  members 
who  would  not  mind  taking  a  httle  trouble  on  behalf  of 
their  constituents,  I  imagine  that  the  great  complaint 
raised  in  my  article — that  of  the  persistent  neglect  of 
everyone  not  resident  in  London — would  toon  ditappear. — 
Yours,  etc,  Syusct  ¥.  ^  »Axaa- 
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TO    COR R KB POK DENTS. 

arf  uiHtnf  to  /wniA  nUia  of  Mtttiuft,  It»u  «f  tt'tv 
Sham,  InttallaUofU,  CffiUTaOt,  and  any  in/on>tali&» 
toiMtdtd  kUK  SiKirietii  JinftMennf  icAmA  im^  be 
WswrfinjP  to  ovr  rradnt.  Invtnhrt  art  mfenned  thai 
amy  lUtmnt  of  Anr  tutmlimt  t»ibnutt«d  to  w  mil 
riMMV  our  btU  (oiuideTatuni. 

C.  11.  W.  BtWM,  JS9-J40,  Saii4i>nrs  Court,  FUH  Slrttt, 
IjOndan,  S.C.  Atumpaotu  rouimununfiMM  tnii  uM  bt 
•utiad. 


TO    UVBXTltERS. 

_Jd»m1t€mmiU  thutJd  bt  addftMuM  la  ikr  fuUtth^.  tSS-lfO. 
Jio/iitwy  (Jmrf,  FM  Sknl.  E.C.,  and  ilwulH  rtacJi  bm 
>mJ  laltr  than  noon  iff  TkurtUay.  SpeoinJ  T«rTD«  for 
a  tmn  ntn  br  unaitfai  on  aj^KafU>it 

■ITOATIONS  ViCAHT"  ud  "WANT  PLACRB"  AdtiKUi- 
MUli  «lll  bi  dhu-fcd  kt  THRES  WORDS  for  ONB  PERNY 
■IU>  A  HINIIIDH  ckhtf  of  flIXPEMCB. 


TO    SUMCRIBBRI. 

Till  KuicriuOAt  KkOINKXr"  am  bi  lMd,bf  Ordm,  jnm 
my  JVnMBfml  tii  fMm  or  OMiMfry,  ontl  of  A*  ^arwut 
HaUmtf  Stations;  or  it  etm,  if  pT4ftntd,  br  n^ud 
4irtct/rom  the  Ofiet,  m  tht  Mtoving  Unu: — 

OilM  KluXdM.... St.    U. 

(PmI  Ptm    PkfktiU  is  AdvauM.) 

(JhtjKa,  PMt  Ofiu  oW  PotUU  OnUri  /or  .^HiMVliMt 
Mni  Aif*nii*meiiU  thovU  bt  mum1«  ^yaM<  to 
0  H.  W.  BIOOH,  tS9-H0,  Salitbiuy  Court,  Flut 
Strtd,  iMdm,  end  bi  croutd  "  UmuM  Bank." 


(  BooMa 

U  BCSlb 

At.     6>l.       . 

.     lb.    Od. 

h.     9d. 

.      19>.     6d. 

MOMD  TOCOMII. 

foL  IX.  tf  itttB  trmof  "Thi  Kl>ctkiv*l  Evoikmb"  ron 
t  AlW  Wwm'  •••  M*M  atoM,  irUl  bUMW,  pnet  Jh.  M.  f<«Aiv«ifi«n 
Ma  kam  Omr  mm  WfMi  MwU  for  U,  Od..  or  Mnvn  fiw  AMu'Mtl 
Mn  k«  ii6lati«mf.  fmtt  It. 


SPECIPICATiONS. 

It  ie  bocominfC  noeesauy  to  diroct  cloee  »tl 
not  only  to  the  8accesaes  of  electrtcnJ  engineen, 
also  to  their  failing.  For  ii  time  people  h&vt  Id' 
siitielied  during  the  development  of  »  txnw  tn^iafef 
with  the  reeolts  of  imporfoot  knowledge,  but  h  tiat 
paHStiiioiiwiirdRtk<>yexpeotimpmvemeat.  Intbeqa» 
tion  of  proper  spocilicatioDS  WO  fvar  thnt  on  the  wtab 
there  it  no  improvement,  that  the  matter  utd  metbri 
of  the  claases  onunot  be  for  a  raoinent  oomidmd 
eatiiifactory.  The  fault  is  one  that  might  hftve  !>•■, 
and  iDdiMtd  wae  foresoon.  Even  y«t  the  eeneml  jMitte 
m»kenodiRtinctioa  between  an  elcctricail  oUKinewiof 
anulectriciau.  They  go  tothelatter  wbentheyw^ 
to  go  to  the  former.  Experience  will  ofNL-n  their  •)« 
to  thu  diflfereiice,  hut  then  experience  is  nmatj 
gained  boo  late.  We  are  on  the  eve  of  mftny  oeoMl 
stations  buiiig  desiRoed  aod  built.  The  oour«e  loU 
poTsaed,  which  we  have  strenaously  advocAt«d,  tat 
which  wo  believe  is  the  only  |^od  one,  in  for  Ihi 
local  autboricy  to  employ  the  b«st  avaiUble  ea» 
aultiuf;  enipoeer  jost  a^  it  would  for  waterworla  « 
fiewage  scbemee.  luatuad  of  doing  this,  bowmv; 
too  many  are  under  the  f^lamonr  of  n  tuuiie.  It 
them  the  man  who  calls  hinuolf  an  olectrf  o»l  engiov 
iSASAumcdto  be  one,  and  a  competent  one.  Temuin 
asked  for,  and  while  the  competent  man  raqoinR  a 
fee  commensurate  with  his  knowledge  aod  abiHtiH. 
the  incompetent  man  aaks  for  what  he  thinica  trflt 
tempt  the  querist  to  employ  him,  and  jb  frgqnindy 
employed  accordingly.  Tliat  is  a  fatal  mistaluL  n> 
incompetent  man  is  filled  to  repletion  with  »'fiawm 
oftcchnictl  lerms — especially  electric — whje&  &■«* 
little  or  no  bearing  upon  the  matter  in  haai.  Bi 
ha.s  to  design  a  central  statioD,  and  not  tdlM% 
class  of  boys.  The  eloctrical  engineer  MMtt,  if 
competent,  be  a  good  meohanieal  engineer.  IV 
central  station,  if  it  ia  to  work  pro[)erly  and  W 
maintained  eoonomically,  must  be  properly  eqcipfril 
boll)  tiiechauioalty  and  elootrically :  in  fact,  «t 
imagine  the  more  important  part  economically  a 
thu  mechanical.  Still,  there  is  hardly  a  dald 
either  mechanical  or  electrical  which  in  not  mttf- 
tial  to  eoonomicni  maintenance,  and  which,  tbia»- 
fore,  if  ill-designed  has  a  bad  effect  upon  tfac^  wbnl* 
iuHlallation.  These  considerations  mean  that  tb* 
designer  should  have  a  thorough  knowledge  of  eac^ 
branch  of  the  work  ;  should  carefully  desigu  eacb 
detail  so  that  no  weak  point  appeared.  Tbii 
brings  ua  to  the  drafting  of  the  specifloafion.  In 
the  greitt  majority  of  instances  olaoMa  oov 
appear  that  Ibis  or  that  part  of  the  i^pa- 
ratus  is  to  be  supplied  to  the  satisfitction  of 
the  engineer.  Any  clause  of  that  kind  ia  s 
proof  positive  that  the  apecillcation  is  from  the 
hands  of  an  incompetent  man.  Tho  materiaU  re- 
quired, the  apparatus  wanted,  in  evury  detail  afaoald 
be  clearly  and  specifically  dmoribed.  Nothing  abould 
bo  left  to  chance  or  to  tlte  ooritnu-tor'tt  whim.  We  have 
pointedoutagaiaaud  again  that  tenduntinnl  iu  by  con- 
tractors who  each  apecitiee  bts  own  particular  ayiteoi 
oanuot  he  comparvd  satittfaclorily  by  any  hamaa 
being :  there  is  no  coioinon  ground  of  enmpariaati, 
and  the  user  is  in  tbe  mine  poaition  att  the  man 
who  goeA  to  half>a-dofen  bilildera  and  sajnt,  What 
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will  you  build  me  a  houst;  for  after  your  own  Aenif'n'f 
The  mail,  iu  the  first  place,  has  no  proof  that  tliu 
design  will  be  appropriate  to  the  position  or  for  hiB 
xeqairemeuts,  especially  if  he  gives  his  order  to  the 
tender  which  appears  lowest.  We  say  appears  ad- 
visedly, because  it  often  happens  that  the  tender 
which  appears  lowest,  in  reality  in  the  long  run  ia  far 
from  being  so.  But  there  is  justly  as  much  adverse 
critioiam  &om  the  contractor's  side  at  these  badly- 
drawn  Bpecifications  as  there  is  &om  our  point  of 
Tiew.  When  the  decision  is  left  to  the  con- 
tractor, if  he  has  a  reputation  he  immediately 
pats  aside  all  ideas  of  cheap  and  nasty,  and  esti- 
mates for  proper  work  and  excellent  materials:  if, 
on  the  other  hand,  he  has  no  reputation,  and  is 
merely  running  after  work  at  any  price,  he  estimates 
fox  the  cheapest  materials  regardless  of  how  long  they 
wilt  last  without  costly  repairs.  The  maintenance  is 
not  his  look  out.  The  designer  knows  or  cares  nothing 
about  the  future,  therefore  the  tendency  is  to  legis- 
late for  the  present  only.  Again,  there  may  be 
various  apparatuses  fulfilling  the  same  or  similar 
functions.  The  designer  who  speciEes  at  random, 
or  leaves  it  to  the  contractor,  probably  does  not 
know  much  about  the  apparatus  ;  hence  one  con- 
tractor  may  estimate  for  the  proper  apparatus, 
another  for  the  cheapest,  trusting  to  the  ignorance 
of  the  engineer  to  pass  the  estimate.  A  few  hundred 
pounds  of  difference  is  soon  made  up  in  such  ways, 
and  we  are  bound  to  state  that  the  best  contractors 
are  and  must  be  the  greatest  sufferers  from  badiy- 
drawn  specifications. 


SOUTH  STAFFORDSHIRE  TRAMWAYS. 
There  are  many  reasons  why  we  should  direct 
attention  to  the  South  Staffordshire  electrical  tram- 
way system.  In  the  first  place,  it  is  the  5rRt  English 
attempt  to  instal  an  overhead  system.  We  are,  of 
course,  well  aware  of  what  has  been  done  at  Leeds, 
but  that  work  was  due  to  the  enterprise  and  energ}' 
of  an  American  house.  In  tlie  second  place,  the 
design  of  the  South  Staffordshire  system  is  no  mere 
plagiarism  of  the  overhead  systeiii  so  largely  employed 
in  America,  bat  is  in  numberless  points  original. 
Qenerally,  when  an  overhead  system  is  used,  poles  are 
erected  on  both  sides  of  the  street  with  n,  trolley 
wire  in  the  centre,  but  Mr.  Dickinson  has  de- 
signed this  with  only  one  ^et  of  poles  on  one 
Bide  of  the  road,  whicli  enables  passengers  to 
be  carried  on  as  welt  as  in  the  cars.  The  technical 
details  are,  however,  set  forth  elsewhere,  and  we 
think  all  who  read  them  will  agree  with  General 
Hutchinson  in  congratulating  Mr.  Dickinson  and 
Mr.  Parker  for  tli<!  successful  manner  in  which  they 
seem  to  have  designed  and  carried  out  the  whole  of 
the  work.  As  would  be  gathered  from  the  plan  of 
the  district  given  in  our  last  issue,  its  centre  is 
■Walsall.  The  whole  of  the  South  Staffordshire 
system  is  not  equipped  with  electrical  plant.  The 
company  ha»  some  twenty-three  miles  of  line,  and 
has  long  used  steam  traction,  which,  however,  was 
not  liked  by  the  inhabitants,  nor  found  cheap 
enough  for  the  company.  Hence  the  value  of  elec- 
ti-icity  was  examined,  and  before  consent  was  given 
:  for  its  use,  the  authorities  of  the  district  made  ex- 


haustive euqniries  as  to  its  suitability.  Mr.  F.  Brown 
the  electrical  engineer  to  the  Walsall  CorporatiOQ 
went  to  America  and  reported  on  the  electricBl  linas'- 
there.  Reference  to  this  report  will  be  found  in  our 
issues  of  July  17th  and  24th  last  year.  Adepatation 
of  the  Council  visited  Leeds  to  examine  for  them- 
selves. Mr.  Dickinson,  no  doabt  to  allay  criticisms, 
suggested  the  possibility  of  using  one  set  of  poles 
only  on  one  side  through  the  streets,  and  has,  as  we 
have  said,  very  ingeniously  carried  this  out.  The  con- 
sent was  given,  and  a  start  was  made  to  eqaip  aboat 
nine  miles  of  line.  The  district  the  new  system  runs 
through  is  essentially  a  manufacturing  one,  and  in- 
cludes Walsall,  Darlaston,  Wednesbury,  and  Blox- 
wicb.  ThepopulationofDarIastonisl5,000.  Theprin- 
cipal  articles  made  here  are  bolts  and  nuts,  all  kinds 
of  screws,  railway  fastenings  and  general  ironwork, 
roofs,  bridges  and  girders,  ^1  kinds  of  wrought  and 
cast  ironwork,  shoe  tips,  files,  latches,  wire  gauges, 
and  guulocks.  There  are  also  malt  kilns  and  brick- 
fields, and  several  extensive  ironstone  and  coal  pita, 
with  an  abundant  supply  of  the  valuable  ore  known 
as  "blue  flats."  WalsaJl,  which  inclndes Bloxwicb, 
is  a  municipal,  parliamentaiy,  and  county  boroagh, 
with  a  population  of  72,000.  Goal  mines,  quarries 
of  limestone,  ironstone  and  clay  pits,  are  numerous. 
Among  the  manufactures  for  which  it  is  noted 
may  be  enumerated  saddlers'  and  coach  ironmongery, 
buckles,  chains,  curbs,  bits,  spurs  and  stirrups  with 
plated  and  other  mountings,  bridles,  saddles,  harness 
collars,  and  all  the  necessary  trappings  for  horses 
and  carriages;  also  locks,  bolts,  keys,  pulleys,  brushes, 
and  spectacles.  There  are  also  a  number  of  brass 
and  iron  foundries,  iron,  galvanised  iron,  and  iron- 
tube  works,  several  corn  mills  and  tanneries,  besides 
establishments  for  the  currying,  dyeing,  and 
polishing  of  hides  for  the  staple  commodity  of 
harnessware.  Walsall  is  also  known  far  and  wide  as 
the  town  in  which  "  Sister  Dora,"  the  devoted  nors'e 
of  sick  folk,  lived  and  died,  and  whose  beautifal 
statue  adorns  the  open  square  in  the  centre  of 
the  town.  It  is  also  not  without  historical  interest. 
Queen  Elizabeth,  in  one  of  her  tours,  alKxed  the 
Royal  seal  and  signature  at  Walsall,  or,  as  some  say, 
whilst  she  was  staying  at  the  Manor  House  of 
Besoot  on  July  13  in  the  twenty-eighth  year  of  her 
reign,  to  a  deed  preserved  in  the  archives  of  the 
Corporation  granting  a  deed  of  land  to  the  town. 
In  164iS  Henrietta  Maria,  Queen  of  Charles  I., 
remained  here  for  a  short  time,  and  is  said  to  have 
stayed  at  The  White  Hart  hostelry  previous  to 
joining  the  King  at  Edgehill. 

Wednesbury,  popularly  known  as  Wedgebury,  is 
a  municipal  and  parliamentary  borough  and  market 
town  of  considerable  antiquity.  The  population  of 
the  parish  in  1881  was  24,566.  Its  manufactures  are 
numerous  and  important,  the  principal  being  rails, 
boiler-plates,  bar  iron,  Bessemer  steel,  Siemens- 
Martin  steel,  railway  carriage  axles,  general  iron- 
work for  railways,  gas,  water,  and  steam  tabes, 
spades,  shovels,  and  edge  tools,  gunlocks,  coach 
springs,  hinges,  bolts  and  nuts,  and  wrought  iron  of 
ever}'  description.  There  are  also  stoneware 
potteries.  An  abundance  of  coal  is  found  here,  as 
well  as  iron  ore,  limestone,  ctay  (both  potter's  and 
brick),  and  a  kind  of  cool  which^  &om.  iW  \c&kgiw» 
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hmt  ibflivM'OOt.  w  ulmiialtly  kdopted  £or  (lio  fovKe. 
Prom  till*  it  will  ite  scuti  ihat  iliu  trnflic  inunt 
tinceiuyirily  1««  cuiwiitoriUilo.  aud.  in  ftt«,  thn  <».impftny 
atxriua  uimu&lly  abont  four  mitliou  passm^jfrfi,  a 
largo  pvo[)ortioti  of  wliicii  travel  on  tliiU  portion  now 
to  Iw  Gtirvcd  electncally.  Tlio  Jtoard  of  Trade  in- 
ipeetioti  )'y  Major-GeDt-ml  Ilutcbiusorr  and  Major 
Cardow  last  Saturday  was  a  great  snccesB,  and  led 
to  Uio  cotif;ratulatiouBof  Ciciioral  Hutchiugoii  to  tlin 
«to({inMtB  for  having  tirouftbt  the  lUBtallation  to  such 
ft  »uc<:«aBful  issue. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Nov.  17. 

The  Prcmli^m.  I'Ror.  Avhpw.  F.R.a.,  in  tiM  t*«lr. 

Th«  tollftvlac  («n>lliUt«>  wtn  ia  ttMcoanw  Mlnc«d  (or  bimI 
ojaatcrl  mombm*  oi  the  ImHiUnioa : 


U' 


ii^t.—C,    E.    L    Itrowa,    Bwleii,    SwlinrlMiili 
■■a,  oMlUant  lia»|>miOT,  Dutch  Indfan  ftovvm- 


f  MA    v»- 

.4m''i.'"- -  Mil'  ilil   A.   <'Wffir>  6^  Sou llf  lunula.   M«nelM*Ur  i 

William   CVirkhill.    riav  of    .McMira,    Tutder,   Monwun,  ntitt    ('«., 

A. I..'.,      ^■«ai]i    Kiiiit^litai   CDiniiatiy,    Cfilni.i'..      Iridift;  Edtrnnl 

LpW,  r.»»;oin  TcWraiih  romi>ii  ■  nrCOcl'iilrMC, 

Mini  ^ic«rKI  K<yik»,T(meiH.ii.  ■     i         i'i«,  ['Ifmoutli: 

Ai-tliui  II.  M.  FmnRU,   16.   VinM-uriMt,    ItnLiliu  ;   rhuHc*  .trmtr. 

*^,    Vi  tttntioo-mui   North.    WotverhaiiiiMuo  :     ytaneu    U>p4i|iK> 

Mttllior-I,  *J.    StiliieV'UnwL.  CantbTictKu  :    Tliomaii  Odd)*.   liitoF> 

rUw.'!,  Ilucbdnle:  iiiilwiLrtl  T.  I'nrkc-r.   Ncubiuti^  Hau'^,  Wolvar- 

.liiun(iUiii  I  II.  fiunriBy  rrotior,  Moor   Vitrm-,  KoKcnitlnoD-'IVTW  i 

WlllUm    ritHPry,   U'tsihnln  ;    .(o(ib    Kdwlii    Ti>ti|;ao.  I'lOvliIpnoa 

Whut,  VnuiliBtl   8  tl  :    lIun&Kl  It.  Trotlor,  I'tl,  .AdcJn^lt-raacl. 

f.VV,  I    jVrrhLboI'l    Wllwn,   14,  \VuTiHWn-i;r«ac«iil,    K4iabiir];h  | 

•hft  Uoolor,  34,  H«IM»ii«.  Faniirottll.  i>«ar  noltan. 

—John  (-por^n  Iturchpl).  Mnulowhur*!,  WiKxItiiloIiiiw, 
■lilw;  t'tniik  r»irl«y.  The  l.«w  Coiittit  !(r»ii*h.  Bnnk 
u\  1  iii:.ni^l.  K  (',  :  Frwleric 'lli(>by  Liilinior,  111),  Lctfleiilinll- 
Mteul,' K.i;.  J  Wiifih  Itarnie  Pilfer,  "Tb»  Wpto,"  Vnulyrunt! 
(luulm  llDDiy  Stobsrl.  St,  Aufii*tln«'c  Vk«m«».  U«ivioiid*ev i 
<:h*rloii  Btrnnixl  Witai.  I^.Tle  Croii|%ny|Mrk,  l>*nmBrk-titl1.  H.K 

Ttm  (UkniMtaii  on  Mr.  Swinburaa'*  ]n|«r,  "  Tlt«  rroliUriii*  ot 
('«tntii«rdal  KU?lro)y>u."  wiu  then  oonliiiucd  liy  ^''''  add«m> 
br»«IC*,  wlio  ktatail  lliaC  lur  the  Iwt  two  fours  hu  tiiul  ilbvM^d  n 
uratl  <I«ibI  of  time  to  Uie  atloyn  nd'J  ulilUntion  o(  iilunilniiini-  Hi) 
■|[r«<d  wiLh  Mr.  Hirinbiiriw.  Tim  oamtianlMi  ko«f>  l>iHr  |iror»w-< 
•rcret  wfaraapoMritilAiiuMl  tboUmnana  Uitt«at«r  tl'  '  ' 
"nier*  BTO  ruiaours  of  jtoowwo*  to  >u|i4v>cOo  llio  «!' 

UollMiiftbl  that  wlUiln  2S  year*  Hluiniiiiiitii  ui>iu<i  »•-  \> 
Mao|)Iier,  nitil  tnioi  tta  «)Mtricnl  proiierlien  il  nhcHiM  I>q 
III  ba  lAiirelv  uKt^  ill  elixitHokl  ovrli,  looli  m  for  lminTtuy<. 
It  would  ho  i««l(  to  wiilHi  thi"  rounMi  of  iiiipnrimctitii. 

Mr.  tloril  f(f(!i'l  to  f'lo  ^.-rcnt  liiU>rGi>L  o(  i1m  |W|Mr,  nnij 
■il'Ir.  I     .    '  Tk  «f  eletHro- t<UUh^.  Cobalt, 

M  >'  I'tpoallttl  Id  an  euy  mnaner, 

but  to  ln<i  Mj^.itcr  i;«i  L-r<jAt>:>'i  inKMOtt  wu  In  Uio  defNWition  of 
klliif*.  Thin  wu  m  dUtlucl  ndnknci^  oMncUIIy  Ihn  •l<>|a<iiloii 
•t  illror  alloya.  lt]r  uxltiit  klloy*  In  8b«Ofr4(l  Innlotul  of  dlvnr, 
ha  •■Blcuhtlnd  iwwly  lU.UOO  |i«r  year  ««ultl  b*  mioj, 
It)  liK«,  mote  bonauno  of  liidltoel  Mviiqn  Ho  calioil  altfnr 
UOB  to  MMplw  ol  alloy  ol  rtlvor  aiul  cndDiiuia,  The  UUer 
U  atnall  in  iiuanlily,  but  thu  muliU  In  liii|irtivi-<I,  and  tl  la  ditfipult 
to  And  any  illir«T«nM>  Iri  mlour  from  (Wrc  ■ilvoi'.  In  ilci-'i'ill<>u 
(lldpte  Hiotitla  llivro  wiw  ll'.t<<i  for  tJio  doclrkuii  to  <K>.  V^ni  the 
mnndwj  Mtlon*  with  alloyn  wore  vory  InMreMlnK  and  nuod  otto, 
(ill  atfattoik.     A  Maipl«  al  br*M  depcait,  rui  alio  ol  |ikllMliiBBa, 

wonid  iliuid  a  nry   higb  Muiiomtiim   wllboul    iioalini;.       Tb» 

Clliullum  lilalInK  Mil  bnon  irtod  ir|th  llio  arc  anil  ■tnotr ■■■««■<*■ 
ly- 

Mr  B«T«a  rofarroi)  Ut  ntMcrvoUuna  of  Mr.  Katilknv  T»IaUnf[  to 
fJiloralm,  nml  Mikl  tlial  tbo  nui^noaitiDi  ohlorau  waa  found  if  lb* 
oondluoni  wur«  lavourahlo,  and  nut  olborviiNL  la  twneotion 
Willi  ltii>  |i>|wi,  Mr.  Swiotiumu  Ukw  th«  rout  of  iHnt«i  at  i<*.  iwr 
hliowBtt,  and  lh#  inakat  lliounht  tJib  wna  a  ■allafaubMy  fijiuris 
mmI  nou  a*  •om*  njicakar*  IhouKhi,  ton  low.  Il  wiu>  hardly  tnir  to 
■mpara  tJia  iirtoo  of  oxytion  obtainod  by  oifywi  tiradiind  ol«ctr» 

tliully  and  by  Iho  RHn  (irooMi.  In  ol«eln4ytIne  aodlittB 
elilorlde,  Ir-'"'  4  >  nUa  la  4}  loUa  w*«  an  Monomlant  preHiire.  Tba 
MMtiffLli  <  o-a*  Imiiorlant  ;  nnd  t)io  tiicaki-r  <f|il  n«i  iiktm 

wtUi  Mr,  .'-  -•  i''->ni>fiMioiw,  nor  wtlh  Iho^  on  ilia  ovn|'orB- 

tloB  of  tha  oau.  Ma  inroad  with   Ur.  SwioiMiriM  *•  to 

UManotUa— til  -odii  nMd*  wovM  ■Iwid  tho  uraar  and 

kaar.  Uvdliauct-i  w.!!!  Ur.  Swiiiburriu  aa  lo  tJi*  InRiMnoonl  tke 
Mklt  u|iu<i  thn  naiwlii'  ••>tn.  Tliu  iMiult«  otiiidooil  In  bb  *i|Nri- 
ntonta  wet*  t««otd«1  In  lli«  Jwanal  at  the  SatKMf  «f  rlMnilral 
Indniilry. 

Mr.  TrMt«r  iltouftht  that  aaiiM  ol  Ur.  SwlnlKime'a  o^aiDtilae 
WMI1  raiki-r  'it  rlnctio  nltMnirtry  than  daotmljala,  and  i)imij{h  ha 
mnid  ik>l  nitC)to*t  ■  ilHOiy  lis  •taclric  U»nla|[,  a«ia|it«ri  aa  «i«*L 
|irxib*bb  th«l  ol  CUmIim,  -il'MMleal  taaMia  aaj  ihnt  •Iwutc 


buiniiii;  i<  pOTQ  and  tinmil-.i^atMi  noitfen  :Ib(«UI 

n  lioimr  anv"  *!'  ^-  <"^"-'  »-*  ^j^'nr    «.-.    i  *ii.  «    -—^ 

ntin,    T.I-    ■ 

|Hlllllltltf  1. 

Ritirl  aL-i>  11.-  ij<cv|)l>uiuU>  Kvvl  il>     ' 

Mr.  AndrooU.  Jiin,.  rtfiNtr'l  tii 
anode*  that  liad  bucn  med,  and  to  hut.' 
bot>  nji'l  IbR  dmnlly  of  fol'Jlioo — tlio  carl 
■'■■■    '' r  nAalMf'       |.-i......  ,1...:,.    i.i. 

"lOulllO*    III 

'  .  t'int«d  tniiii;     I    ■         ■ 

KB*  the  |irodaet»»  oJ  ohlotiiw  awl 
mmpllllcd  (b«  iwobleni,  andallowtilitiTniMi  aolatkuk  to  havaiLk 
onlv  dillk^iiUy  bnlri^  thnt  bydrocod  la  a«pnrBl«d  l>j  cul^ 
B»d  an  cijilonli-o  iDtxturt>  In  fotmea. 

■r.  C*«p*r,  nriBn'orinK  Mr.  Andreoli,  Ki«*<t«U  tliat  UilHb 
tiMn  didhiiiltlw  aucb  aa  DtMithHiciil,  whiMi  ia  tha  HMitrilB)BB 
liod  been  ftot  ovoc  yeiuv  if^  At  the  prowol  in'HtiRiit,  ■» 
<  '    >'!    <  lit    fbev  were  rvjilacine  in  t^per  and  ot'  aii 

I  .1 '  ■  I  :oiu>  af  bl<a<JiIi>s  [KXFder  per  annum.     Aa  :  .  I> 

Mtnilti    t«  ptMwd  to  <liow  tboa*  iDUraaMrf   the   Ittfcrs  «M 
xhOHi-d  incnma  whcT«  walnr  )>owsi>— isokoMd  ma  eoatli 


J  mm  {* 


aauatm      nU.ali.     b 


{ 

I 


w«*  u«.-d,  a  aaviinr  "^  ^*>  f"  oimt,  Mtd  ivbara  «tMirM  mm^ 
dkU— r«ckoiv|nK  If.  (or  1  b.p.  lor24  boon— «i  MHvtoit  JUt 
|jor  noiit, 

Mr  Mnnt  lelerrwl  to  tl«i  ohnlrolyUo  «tbniMhMi  of 
bo|W(nl.  hut  il  wovld  bo  Htill  inore  ho|i«fulift>vn  attlicr 
n  nciNt  couUl  bo  irmteil  dinxTlIy.     Mr,  .Swlnbtinto   hail 
Uio  UoSncr  prtnau,  and  a-ondervd  why  tbo  ohlnrMlM 
to  theaulphido.     The  reuaon  wu  ilial  cbloiidiw  wol-n    bumm^ 
and  «Mfly  (erai*d  than  lalphklM,  and    the  ■iil|itiiir    ■■■■laiM* 
Mt  f r«e.  It  aeemad  til  tl>n  rii>rAk«r  tbat  tJiecrnoIn-:  diiTiriiti)  aa 
in  t)ie  alMile— nolliM'  lo  atatMl.     Tbo  laU- 

U9P  an  anode  uf  fvr.-.  '  i>t  Ita  lalnevaa  net    . 

He  liail  found  nrecnvoAl's  .iMMle  (uirly  MLUfactury,  bu!  ata 
onli  ttioj  tl  oi|)«riaien lolly. 

Mr.  J.   W.    Bwaa  had  aonl  a  •■- 
|>olBWtl  out  that  in  (DliOMtiiig  tlw  '- 
Ufad  vra^  not  niiiiiiirrif**!.     TI^itci  *'  < 
tU(l«  ax  lonlui 
tion  of  pbiitn^-  I 

uo  lonniiv  doubt.       Hu    lutU    fguiul    l.~ii>^    ^iliiiui- 
'lopodliyl  «rh«ii  |^l4iif[  H  amparM  lo  Iho  (iiuiuw  J- 

'*       -  t'loraloof  l^amtne  |)OT  •■).  ft,  and   v    -' 
■  ket.     With  r(i(wen*>«  to  t-itraciion 
..;lil  l>*  (Tipol  imtirtivmneiit  in  [n»-ii.t 
wua  a  {TKBt  woeto  of  both  'wl  and  mt'  • 
Ai  to  iW  pt*   ncDU      AiDnoti   jino-v>li<> 
llci-Khiirill  hi<l  DOC  Imnn  nasiod— iwin^  luiiMt' 

Mr.  Hordoj  iuihi^IiioihI  Uint  in  a  olaM  r>  :  j^ 

trodtw  uarbon  dioxidw  bwHieea  eirm  olT,  He  i>i<i!ii  •_■  i^tim 
elleot  mmtioned  In  clianiianl  auinaritier.  but  II.  w&a  aa^MHaf  ty 
KaraiUy  (June,  IKK!),  lUnmrftia*,  rul    i  .  i>iii>.  .'•t^i 

Mr.  SlAltarilaaa  a^ict'd  uKh  Ui  ■!» 

gtn'.if/a  of  nvilioo  it  |irD|iflitli>naIo  t..  dM 

■na  d«leiet  loon  QMiiulcaJ  acllnn*  n  « 1 1  .ka  dB«a 

^i(mK     In  bfaaoblaii.   It  is  no*   I  he  .ly  k*  ^ 

iiiriK-lly    ihal   la  iiulvri»!.  <  ii^fvii    ui»,i     im'I-    iitiwila.    Ii 

etccCiutyiiii  it  ■iw  tlii;   C'  .tu»n  iIiaI  luuat  be  tWoO^li 

lie   ilrnu^ht   lit  jrjc'lituf-itv  ..: — >..-.  tioiilJ  Dot    |>ay  •TOHa  sfc 
*|Wtolii  I  flfiinivtinri-ft. 

Mr  raalluar   did   ni*  a||rea   with   Ur.    AndrvitU,    (mA  t«< 
ra«iilt«  bolter  thin  anllHpatioa.    II  tilatliMin  aaiodaa  wwtf^  H 
then  titliannlo  wer«  beltiw.  ■ 

TIte  Praaiaaal  (vfen-al   to  ]i^.  Mwiloy'*  ai|>«riiMmt.  «kUU~ 
allowed  wa<  tmiiorinnt.  If  olnntrolylli'  :  Iti  fnii,  Il  foWaJ  H  Ha 
direct  obtalnlnji  o(  currant  by  burnlati  Caibon.     Innlllnfaiil  an^ 
hail  been  made  l«  oImiitIo  tn>n«tor  aa  aappoMd  ta  eatai  |a  «!■«> 
lani>ia|{. 

Mr,  Blaelair  dlaaffiood  with  Uie  aMimata    '  kiw^ 

hour,  luiil  tbou|rht  jil.  woubl  be  naaftir.     An  i<  :  ibw»  «■ 

euod,  bill  would  not  laat.  For  a  good  aiMile  inrm  M«a  as  i> 
Uinltcl  fulur*. 

Mr.  SwlabnnM,  foplyln|t>  *»M  Imi  wm  plaaMal  iii  ^ 
•tnlneiit  eheoibta  prmtnt.     With  mirani  to  ooat  Hn   had   lakM*  ] 
lilanlol  I.WNI  h.|>.,  cool  at  lUa.  a  ton  i  lie  hail  allownl  Jtb.  nl 


jar  indiottud  hnrne  power  (a  l.OOOhipa  Anarlnaa  aiiKlaa  laat  UM 
■liowod  UiIk  amount  oaM)).      lie  had  lahaa  ooahUwl  aitpiiarf 
•Q)[lae  and  djiMmaa  at  M  Mr  iMit.,  wUch  ooald  ba  «Li 
o**a  leMthan  l,00ath.|..  ;  oiland  wa*i«r7'>*i  ooaleai 
3'iblf(#en«ii>Mm*>  XVi'.  <u>d  twoMokv*nl'.ila.t  !■>' 
Mol.  and  deprodalioii  M  A  fin-gunt.,  nuiHiuealgbl 
lunouiit  riaroeloO'24ld.,  «hti>h  wm  rUw-  to  fd.  |*[  - 
Ha  had  aUted  Ihal  whlo  allowanne  nhnuld  W  inn 
He  knaw  HUiu  Anaa  w«r«  itntiic  alm<l  wtth  vImi  : 
rellntni;,  Imt    na    M*    ]al«T    Imm    not  been  uaotvi 

Iiii|«ni,  he  tlMiichl  c^iemtaU  ilM  not  r«a«|MM  **<• 
le  hail  ant  rafarrnil  to  Mr.  Hwan'a  [wnfuw  aa  I 
alraady  wrltUu.  Thn  dcjinaiilon  irf  ahrnilnima  »mu\ 
If  nneald  not  mlail  Ixiw  mi)»h nurrant  via eintMbd 
•ntew  frooi  Hc4^Ibbi  looklaiT  a*  If  liadly  ilnaai,  wtikJi 
tu  be  coaled  by  ■luinlulnBi,     Ila  lirlolly  rndlait  Ix  Liliiw  nwi'kan 

A  vote  al  tluuika  wu*  aiicilfded  to  Mr.  8wlntMn«  f<w  Mi 
faHportant  |Mp«r, 

Th*  PrwMdMit  amuMinoud  tluU  lAt  Dai  id  Halamona  had  iiiii|aii 
thn  (weitton  aa  laaiporarjr  lion.  tiMMMtr,  ku  plai*  uf  itia  lata  W^. 
firarea. 

Tlie  mrelliitt  waa  ailioumwd  lo  nrxi  'HhifbUv.  whan  a  imii 
will  W  nwd  h)  I>r,  nuinlnit,  im  "  Ki|«rlai«nUI  llt^«<r^  l 
AlbtrnaUt  4\irrBi»l  TTantformaim  " 


( 
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CORRESPONDENCE. 

"I)n«  mwi'a  rarAUno  mati'i  ward, 
JniUca  iierdi  that  lioth  bo  liouwl. " 


COMMERCIAL  ELECTROLYSIS. 

Sir, — In  your  issue  of  last  week  yon  gave  a  short  report 
of  the  remarks  made  by  myielE  at  the  meeting  of  the 
Institution  of  Electrical  Engineers  last  Thursday. 

I  shall  be  obliged  if  you  will  allow  me  sjiace  to  correct 
two  slight  inaccuracies  in  that  report.  I  sUted  that  an 
ordinary  "  electrolyser  "  as  used  in  the  "  Hermite  "  process 
was  workedat  five  volUand  l,000am|>cres.  Your  rqmrt  puts 
it  the  other  way  round,  antl  it  must  hivo  struck  your 
readers  that  Mr.  Kaweon's  anticipation  of  leakage  would 
very  likely  be  realised.  The  cecond  [wint  was  regai-ding 
the  renewal  of  platinum  anodes.  I  stated  that  an  instal- 
lation of  10  electrolysers  working  continuously  for  five  or 
six  years,  only  one  set  (consisting  of  ri2  pktod)  of  new 
ones  was  supplied,  the  plates  hein^;  distributed  among 
10  machines.^ Yours,  etc.,  Ciiari.km  F.  C'^oi-kh. 

3,  trincea-mansious,  S.W.,  Nov.  15,  1S9^. 


THE  INSTITUTION  OF  KLECTKICAL  KKGINKEltS. 

Slit, — If  I  take  up  my  pen  to  uommont  upon  the  mani- 
festo of  Messrs.  Erskine,  Manvilla,  Mavor,  Itaworth,  and 
Swiuton  respecting  the  com)iosition  of  the  Oonticil  of  the 
Institutiou  of  Electrical  EngincQis,  it  is  not  at  all  to 
formulate  any  reply  to  the  indictmunt  framed  by  these 
good  men  and  tnie.  I  merely  wish  to  complete  their 
statement  which,  it  is  well  known,  embodies  partially 
sentiments  that  exist  pretty  widely  in  the  Institution, 
within  the  Council  as  well  as  without.  In  other  words, 
there  are  members  of  the  Council  who  as  individuals 
recognise,  [lerhajia  even  more  clearly  than  do  Messrs. 
Erskine,  Manville,  Mavor,  Ka worth,  and  Swinton,  the  short- 
comings which  they  have  in  part  pointed  ont.  A^  it  is,  in 
the-natuntl  course  of  things,  my  turn  to  retire  from  the 
Council  in  six  weeks'  time,  I  can  i!peak  the  more  imper- 
sonally. The  object  dear  at  heart  to  thu  memorialists  can, 
therefore,  in  one  instance,  bo  readily  attained  without 
friction. 

Let  me  first  begin  by  classifying  a  little  more  definitely 
the  membership  of  the  Council  (I  take  the  ot1ici,il  list,  as 
the  memorialists  did  ^  but,  alas!  we  huvc  just  lost  Mr. 
Graves).  As  the  term  electrical  engineer  has  no  legal  or 
I'ecoguised  definition,  and  as  cveiy  gasfittcr  is  nowadays 
an  electrician,  I  avoid  theae  indescriptive  terms.  In  passing, 
I  remark  how  strange  it  is  that  the  mcmorialiEts  are  able 
to  discover  no -fewer  than  10  professors  who  are  neither 
"  electricians  "  nor  "  electrical  engineers."  Perhaps  Prof. 
Hughes  never  was  an  electrician  in  spite  of  his  well-known 
inventions.  Perha[)s  Prof.  Hopkinson  never  was  an  elec- 
trical engineer.  But  in  that  case — dreadful  thought — who 
is  f    However,  let  that  pass. 

The  Council,  including  past-presidents  and  vioepresi- 
dents,  consists,  indeed,  of  the  following  : 

Munufactu rot's  niid  cotitractois 5 

Telegraph,  teleiilione,  ami  cable  men   1.1 

CheniUU<  J 

EngincoTB  in  cunfultin;;  [U'licticc  not  iiicludeU  in  iibovo li 

BaronctH 1 

Enj^inccra  Ui  niiiniifu'.-triii'lnt;  linii! 1 

(iovemmcnt  ollicinlf  not  iticludcl  in  iibovc ...   ..  '2 

Teachers  of  electricity  not  includal  in  above •! 

32 
or,  omitting  [wst-presidents  and  vice-presidents  : 

ManufikCturerH  und  cuntractorK  '2 

Telegraph,  telephone,  und  cable  men 5 

ChcinUU 0 

Engineora  in  conpultinK  pnictk-e  not  includctl  in  iLbovc H 

BaronolJi <> 

Engiiieem  to  iiiormlacturinj;  tinut 1 

(iovernmonl.  oIlicialB  not  included  in  tibovo    '2 

Teacheni  of  electricity  not  included  in  tlio  above 0 

1.1 
Inspection  of  these  ti;;ures  at  once  Hhows  on  what  head 
the  Council  is  overweighted.  But,  then,  tho  Institution 
must  be  forgiven  for  the  circumstance  that  it  originated  as 
a  body  of  tclegiaph  engineers,  and  not  as  a  body  of  mmiu- 
facburers  or  coutractora. 


But  really  there  is  a  grain  of  reason  in  the  contention 
that  there  are  in  the  Institution  and  on  its  Council  gentle- 
men "only  indirectly  connected  with  practical  engineering." 
Too  often  the  phrase  "  practical  engineer  "  is  held  to  denote 
one  who  has  served  seven  years  of  drudgery  at  the  bench. 
Well,  but  that  is  precisely  (my  friends  will  pardon  me  for  lo 
personally  using  them  as  examples)  what  my  friend  John 
Perry,  engineer  and  professor,  did ;  it  is  precisely  what  my 
friend  William  M,  Mordey,  engineer  and  inventor,  did  not 
do.  It  is  within  the  bounds  of  possibility  that  there  may 
be  contractors  ami  manufacturers  who  are  even  less 
directly  connected  with  practical  engineering. 

It  is  a  pity  for  the  memorialists'  case  that  they  have  so 
sadly  understated  the  "professorial  element"  on  the 
Council.  Their  delicately-concealed  suggestion  that  if  a 
man  has  at  some  time  or  other  held  a  responsible 
Itnst  as  a  teacher,  that  circumstance  in  some  way  dia- 
qualifios  him  to  take  part  in  managing  a  "  profssiionftl " 
body  such  as  the  Institution,  reaches  more  widely  than  to 
the  10  "  professors  "  (including  Lord  Kelvin)  so  denomi- 
nated in  the  ofllciul  list  of  the  Council.  To  theae  10 
should  be  added  Prof.  Sir  Frederick  Abel,  Prof.  John 
Uopkinson,  Prof,  (now  General)  Webber,  and  Prof. 
Crookea,  not  to  add  Mr.  Mordey  and  Mr.  Swinburne,  both 
of  whom  have  qiialilied  themselves  for  the  same  courtesy 
by  systematic  teaching.  So  the  10  should  be  written  16. 
It  h  evidently  high  time  that  the  number  of  "  [irofessora  " 
on  the  Council  should  be  reduced.  Thero  is  also  an  undue 
propoi'tion  of  members  of  Council  whose  names  begin  with 
the  letter  C.  Moreover,  com[>ared  with  the  Civil  Engineers, 
there  is  a  smaller  proportion  of  "Sirs "on  the  Council. 
This  is  a  sa<l  oversight  which  might  be  commended  to  the 
notice  of    the  P.M.G.     (I  do  not  moan  the  I'ail  Mail 

What  Bcoms  to  l)e  the  saddest  fault  of  all,  is  the  com- 
plete absence  from  the  Council  of  any  member  who,  being 
neither  an  engineer  in  consulting  practice,  a  teacher, 
a  soldier,  a  sailoi-,  an  ufHcer  in  the  volunteers,  a  Govern- 
ment olHcial,  a  company  director,  a  company  promoter,  a 
cable  man,  a  telegraph  operator,  a  chemist,  an  author,  a 
a  [icer,  or  a  baronet,  and  never  having  been  any  one  of 
these  things,  shall  bo  thei-eforo  competent  to  represent 
"  those  actively  engaged  in  constructive  work."  The  omis- 
sion is  not,  however,  irremediable.  Di>ubtless  the  Council, 
awakened  at  last  to  a  sense  of  its  shortcomings,  will  fill 
one  of  the  shortly  vacant  places  by  the  member  entitled  to 
such  unitjuo  distinction — if  he  can  be  found. — Yours,  etc., 

SlLVANUS  P.  Tiiuui'SO:(. 


THE  ELECTROMAGNETIC  THEOItY  OF  LIGHT.'' 

iiy   JAMtLS   H.    rlK.^Y,    M.A.,    RSC,    I'EtKSlDKN'r, 

(Coiidudrd  from  jmge  4'^J.J 
Coming  to  thu  case  oE  other  dielectrics  than  air,  we  must 

have     ,       =velocity  of  light  in  the  dielectric,  but  thevelo- 

city  of  light  varies  with  the  wavu-lengtbs ;  in  other  words, 
iheru  is  dispersion,  and  wo  meet  with  the  great  dilHculty 
that  is  as  yet  not  completely  explained  by  any  optical  theory. 
If  we  are  to  explain  dispersion,  we  mu^t  assume  that  cither 
iv  or  /',  or  K/',  varies  with  the  length  of  the  waves.  In 
oi-der,  therefoi'e,  to  get  a  fair  comjiarison,  we  must  take 
electromagnetic  waves  and  lightwaves  of  as  nearly  the  same 
length  as  possiiile.  Now,  the  highest  fretjuency  of  vibration 
for  which  K  has  been  measured  is  35  millions  [ler  second. 

In  the  electrostatic  system  of  measurement  we  have  i^  '•  — 
for  air,  and  practically  so  for  glass  and  other  dielectrics, 

,■,—/,;  =c' the  velocity  of  liL'ht  in  glass.  But-^-^-  where 

VK  '         =  I.     /. 

^' is  the  index  of  refraction  of  t^lass.  Therefore  JK.  =  i;. 
Prof.  .).  J.  Thomson  {I'tvcecliiu/K  lioyal  Society,  June 
20,  1880),  and  Blondlot  (C.wi/'/w  ftmilm.  May  U, 
1^91)  found  that  ^K  approximated  to  I:  for  a  frequency 
of    25    millions    per  second.     T)r.  John   Hopkinson    {Phil. 

'  l'rci<iJcntiat  address  delivered  before  the  I'hy>-ical  Society  of 
Ulascow  Univomity. 
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ELECTRIC  LIGHT  AND  POWER. 

UV  AJtTliriH   r.  lilV,  Auix     MI'-U.I.VT.  KLKOTUCXL  ntaiKKERfl. 

CIU  rujfiti  rfimvii.J 

\       VV  ATKIt  l-OWKR. 

( L'vulinMfi  /raw  jng*  44^-) 

Tbti  w  ■  MiircA  lit  novrtr  tlut  axUu  to  a  TOry  liniit«d 
•sunt  ill  BngUiuI,  MoaitM  th«  rircra  u«  not  of  k 
npjd  iiatnra,  and  ilMtro  are  very  (««r  mUrf&lla  of  any 
•{m.  In  ft  wuiiuyllke  SwitzorUiKl  inUr  pover  is  abundant, 
dew  to  til*  ««(i(t  muiinUlu  torreitU  ond  w&t«rlitlla  ifaat  an 
IBM  with  •r«r;wb«r6.  UK  th<tr«for«,  only  lutunt  that  the 
SviM  eiiginoar*  ana  (nmoiu  Iw  iho  tiirhmcx  manufBcturwl 
by  lb«in,  und  lb«ir  U[i«ri6nc«  in  utilising  this  eourc*  of 
povDr.  Watvr  pouM,  (or  motivg  purposes,  ia  uaed  all  over 
tlio  worlil  wbnnevur  it  can  ba  obtained.  Uld  proves  a 
moat  valuable  mid  cheap  sotirce  of  |K>wer  wh«re  eoal 
or  any  aiiah  fuel  it  icsrco  mid  uxiNtciaive.  The  develofv 
nunt  Bud  pra«tiiial  aMilication  of  trnismiMion  of  power 
l>T  elvctriciiy  haa  tnaae  a  good  tooroe  of  water  power 
of  Mill  yrealer  iiQ]ioruii«e  and  value,  since  by  electricity 
tb«  eiierpy  of  tb«  wator,  insiead  of  running;  to  wiste,  can 
be  mtiBtuitted  a  ntiinberof  mils*  aiid  there  utilite'I,  HUbjeot 
to  a  losa  dei>«ndi»g  on  Iha  <Ii*tance  and  the  mcithod  oiD' 
ployud.  Till*  matter  will  be  diMtiated  later  on  in  the 
ehaplcr  teUtiii);  to  "  Electric  TnnsmiMion  of  Power."  For 
IIm  prwut  witter  power  will  be  aimply  referred  to  in  a  brief 
way  as  a  eotu'ce  of  motive  power. 

Aiaoviii);  liodyof  watei  raAy  be  taid  todeliver  iu  power 
to  twu  (ieoeiiil  wiy«,  in  uk  practioal  eeaiie :  first,  by  mometi- 
tum,  mwdikI,  by  wiuglii.  A  rapkl  itream  explaim  the  Grat, 
a  watorlall  explaina  the  agcond.  All  wuler  moton  in^  bo 
divided  into  two  claewu :  (l.)  Wat«rwbeela  (faohzootal 
axia),(Il)  lUrUnei  (vertical  axta). 

(l.f  If'aieTvAftie. — 'Ilia  claaa  of  water  motor  soay  be 
again  divided  into  tbroe  tyjiea,  namely,  (a)  itmlerahoL.  (&) 
overibut,  {(■)  hvutuu 

llui  iindonbot  watorwHoal  ia  iJu)  olileet  fonn  o(  any 
device  iumI  tu  obtain  puwvr  from  a  moving  body  of  watvr. 
I'm*.  1  aiul  liflbuw  an  uuderbbtit  wheel,  llw  water  Rows 
in  whit  ta  namod  •  "  raoe,"  tbe  |Mrt  io  front  of  the  wbMl 
bein^  uallerl  the  "  head  race,'  whilst  tbe  pait  behind  the 
wbwl  i*  called  tba  "utl  race."  in  ibo  bead  nice  tbe 
wBt«r  ia  AdwttiM  at  iu  nom«l  rale,  and  eo  ia  In  a  condition 
to  d'l  work.  Lpoti  loacJiing  Uie  wheel,  whic^  offers  an 
iib«Uuc4tuu,  the  water  forcoe  the  Soat«  in  trout  of  it,  aitd 
•o  Uiru  t4io  wbeeU ;  the  water  now  haa  parted  wiib  more 
or  Iw*  ol  ita  |K>wer,  aiij  ao  cuntimiee  ila  way  at  a  slow 
lato  Into  the  tail  roob  Xbu  abaft  of  the  wbeel,  wfaicb  ia 
u(  wood,  ia  enuifulod  by  iin  iron  aooket  (aatened  to  it  by 
wiMxlen  |ifni.  Tliu  nuiial  arma  are  aot  in  iho  aockct  and 
fiutcnud  with  ImIi*.  An  iron  ring  U  lixod  on  and  atip^ 
purLoil  bv  tliuao  arma,  tJiu  rini;  beiii);  in  sogmeota,  each 
evgnienl  Mtti);  fastoned  to  ita  corre«|)ondin];  arm  by  iron 
hi^iU  :  '.be  seguiunta  are  alao  joined  together  by  iron  bands. 

Tbe  dvata  are  ptecea  of  board,  about  jjtn.  to  IJin.  thick; 
tbeao  bare  the  aaioe  width  aa  tbo  rim  of  the  wheel,  aiul 
are  lupportotl  by  Htoui  wojgea  of  wood  placed  bebind 
UuuB.  The  diAioetei  of  tbe  wboel  determinee  tbo  number 
ol  arm*.  With  a  diametor  of,  aay,  13(t,,tb«re  would  be 
about  lix  armt,  the  floate  being  pUoed  about  Ifiio.  apart. 
That  iwition  of  tbe  race  juat  undeineatb  ibe  wheel  ia 
eucrto  out,  eo  aa  to  St  tbe  wheel,  tbo  nee  being  made  the 
■MM  breadth  ai  tbe  wheel.  The  avenge  dv|>tfa  of  water 
tboald  be  about  Tin.  or  Ilin.,  and  tbin  depth  ta  regulated 
by  a  >:at«,  filed  in  a  alaiiting  {iguljon  ;  by  niiaing  or  lower- 
ing UiH  gate,  a  Rntaler  or  Iocs  qu;iiitity  of  water  can  bo 
adulUvd  thmtwh  the  i>|>eu  ajuce  between  tile  bottom  of 
the  (pate  and  tbe  bed  of  tbe  race.  The  angle  of  alaot 
(or  thia  Katn  muat  bo  viioh  that  there  u  a  very  amall 
diatanee  between  tbe  opening  and  tbe  tipa  of  ibo  fluaL*. 
liy  tbia  bmmuii  tbe  water  iinpingoa  right  on  to  tbo 
Boau  Ittunadiately  oit  gelltng  thrMigb  tbe  pate,  an-l  au 
power  ia  nut  loal. 

Undcrahot  wbeela  abcmld  tw  uaed  where  ^  atreana  are 
rapiid,  ounuin  larite  bodtea  ol  water,  and  are  not  aubjooted 
to  much  riee  or  fall,  Inr  in  the  event  of  n  HuikI  tbo  wheel 
Wtfuld  beeosie  "  diuwnod, '  ami  ita  [lowar  crifipleil. 

Tbo  Kraal  advaiil4|tea  wbidi   an   nniltirabuL   wheel  fHia- 
I  en  ctieapoaaB  in  lli«l  G4Mt  aud  atiii)4inity  ul  conalruc- 


tton,  no  tbat  it  would  not  be  very  diiricult  (or  uiya«% 
make  one  lor  tfaeouelvea,  aad  tbey  would  tiod  titaii  iImmb 
would  not  be  much. 

Titi  OtfrihU  tKalMTtlud  reocivea  Ita  power  ma  mtA  tm 
weight  a«  from  mODionUim  of  tbe  wator.  In  pUen  M  lit 
"  tlunii,"  in  which  the  nndersboi  wheel  rvoetvee  iu  fmwm, 
tbe  water  is  delivered  to  tbe  orenbot  wbM)  from  «bv% 
ao  that  it  falls  just  beyond  tlie  tMt  oeatre  into  bucket*  iid 
to  tbe  peripbory  of  t^e  wheel,  t'ig.  3  ^ves  an  illaiu-aba 
of  an  over}hoi  wheel,  ;tml  tbe  way  in  whidi  araMi  a 
delivered  to  it  A  wooden  troogb,  made  of  planb^ 
delivers  tbe  w.itor  ;  at  the  *n<l  of  tbo  irouftb  a  tbta  ftm 
of  iron  ia  fixed  on  the  bottovi  of  tbo  tmogb  and  nniM 
oat,  forming  a  lip;  this  lip  reaches  ihe'^vIiAel  alltutli 
advance  of  the  verljctl  dhioeter  of  t^  wheel,  lit 
water  aa  it  ruahe*  out  leap  off  tbo  lip.  Mid  ■«  fa 
carried  a  abort  diaten<M]  fcHWiwd,  aiul.  therefon,  U 
on  tfae  bticketa  «  littlo  beyond  the  top  of  tbe  wbeeL  i 

If'' 


sluice  is  fixed  at  the  entrance  to  the  trougb,  ad  ■>  tM 
water  can  only  enter  in  a  thin  itream.  This  type  i  rad 
can  only  be  u«od  wbero  there  ti  a  good  fall  of  wkUr— 
iiuaiilitv  of  wator  doo«  not  much  signify,  provided  thane 
a  full.  It  may  be  reckoned  that  an  overshot  wh«el  re^ntai 
a  fall  abotit  1|  timei  the  diameter  of  tbe  wfaeeL 

Tkf  Itreait  IFaltiKhtfi  is  a  coralHnation  of  the  vir 
shot  and  overshot,  and  is  juxihiMy  more  used  tlwii  eeite 
of  the  othbrs.  As  with  tbe  underahot,  a  flume  of  maoMna 
built  for  the  race ;  tbo  wnlla  of  tiie  fltune  are  eo  Btdw* 
the  wbool  will  juat  fit  in,  there  being  no  space  aeanlf 
loft  between  tbe  floats  am)  the  walla.  This  is  in  oricti 
prevent  any  water  from  osc.iping  peat  the  fliwta.  f^i 
shows  how  the  water  is  delivered  to  a  breaat  wfcaal,  1 
curved  piece  of  iron  fixed  at  tbe  entranea  to  the  Hnnii 
called  tbe  "  guiile  bucket."  A  yale,  capped  with  u  few 
beak,  called  the  "  aole  of  the  weir "  (not  sbown  in  FIf  U 
w  often  nied,  tbe  water  Howing  over  the  "eoU*  m 
striking  the  floau  juet  below  the  axis  of  tbe  wbwaL  >  * 
does  iu  Fig.  1, 


Por  high  speed,  aae  wide  Ooota  wkI  aiiiaU  diunetar. 

For  tow  speed,  use  uarrow  floeU  and  Uffie  dUmeUr. 

The  following  ii  tbe  elGeieacy  of  the  three  typM  tf  I 
watorwhoela : 

Overshot  utiliset .....i.,    50  to  70  |Mr  oent. 

Breaat  utilise*  i...J...     4fi  to  90      „ 

Undershot  atiliaei   ...'.........    37  to  SO      . 

The  Pfikm  tyatfewktitl.  — fhia  BMtor  la  %  ereat  Inpnif*- 
racnt  on  the  ordinary  wooilen  waterwhetl,  ueing  binli  uf 
iion  and  oneaaed  by  an  iron  shell,  the  water  being  led  iitw 
it  by  an  iron  delivery-pipe  ;  a  ra|;iilating  wheel  *m*«  rage 
Ulea  the  amount  of  water  aduitUid,  and  ao  the  power  el 
the  motor  can  be  varied.  TliMe  luuiors  hare  Utely  been 
iwovtded  with  a  throttle  valve  and  centrifugal  goveroor,  ao 
that  the  ajieoil  can  be  r^nUied  when  the  loei)  veriea. 

(li.)  ruritNu.—Thiadeoaof  water  mntor  raavbndivided 
into  two  lypea—«MUnuly  :  (ii}'intwtint  ^rASo» 

When  tiM  power  is  uaed  for  driving  i:j..^—..i^.M-nBaiHf 


THE  ELECTRICAL  ENGINEER,  NOVEMBER  18,  1892.        519 


eleotrie  Itghte  direct  from  the  di^iamo,  then  a  turbine 
ahonld  be  aaed,  becaase  a  waterwheel  cafinot  bo  depended 
on  to  run  steadily  ;  an  ordinary  waterwheel  with  its  irre- 
gnlar  fanning  ia  quite  good  enough  for  driving  a  dynamo, 
when  it  is  only  used  for  charging  accumulators,  becanse  it 
ia  not  abaolntely  neceeaary  to  faave  a  cooatant  speed,  and  a 
Ttriation  of  speed  will  not  matter,  provided  it  in  within 
reasonable  limits.     Of  eoune  a  great  doni  <Iei>eniiB  on  the 


iDOfiiva  us 


hln!   Jill 


nature  of  the  water  power.  In  districta  where  it  remains 
fairly  constant  in  i>ower  the  lights  can  be  run  successfully  by 
a  waterwheel,  provided  that  some  regulator  is  used,  such 
aa  putting  an  electrical  re);ulatitig  device  across  the  main 
terminals  of  the  dynamo,  so  as  to  throw  resistance  in  and 
out  of  the  ahunt  coils. 


h^  •-■  J 


Fui.  a. 


The  principle  underlying  the  action  on  which 
turbines  work,  may  be  termed  to  be  the  effect  of  a 
reactionary  force.  For  an  example  of  what  is  meant  by 
thit  definition,  it  will  be  remembered  that  the  first  instance 
ia  which  steam  was  employed  to  promote  motion,  and  con- 
•eqoently  yield  power,   is  gnnentlly  ascribed  to  Hero  of 


Fio.  6. 

Alexandria,  who  partly  filled  a  metal  sphere  with  water 
and  attached  two  cnrred  sirauts  diametrically  opposite  to 
each  other;  upon  boiling  the  contained  water  steam  issued 
from  the  spoute,  one  jet  rushing  upwards  and  the  other 
jet  tuahing  downwards,  and  the  iphere,  being  pivoted, 
revolved.  This  iltustrates  to  some  degree  the  signification 
of  reactionary  forcea.     The  following  explanation  given  by 


Bodmer  will  aid  in  understanding  this  principle  of  reaction 
M  regards  wat«r  :  "  The  construction  of  turbines  is  based 
upon  the  fuct  that  when  a  masE  moving  in  a  given  direction 
with  a  given  velocity  is  impelled  to  chanso  this  direction, 
force  is  reiiuired  to  efTect  this  change.  The  intensity  ci 
the  force  necessary  is  obvioitsly  dependent  on  the  extent 
to  which  the  mass  is  detlected  from  ita  original  course. 
In  a  turbine  a  jet  of  water  ia  deflected  by  being  brought 
into  contact  with  a  curved  vane,  which,  preventing  further 
progress  in  the  initial  direction,  compels  the  water  to 
follow  ita  surface.  Owing  to  the  resistance  off'ered  by  the 
water  to  this  compulsion,  a  reactionary  force  ia  exerted  on 
the  vane  which  is  employed  driving  the  turbine  wheel," 
Fig.  5  illuatratoa  bow  the  above  reactionary  force  ia  prao- 
tically  applied,  where,  instead  of  the  water  being  turned 
abruptly  from  a  vertical  to  a  hoiHzontal  course,  the  arma 
make  a  curve,  as  seen  in  the  section ;  in  addition  to  this 
the  arms  are  curved  horizontally,  as  seen  in  the  plan. 

In  outward-tlow  turbines,  the  water  entera  at  the  centre, 
and  leaves  at  the  circumference,  the  guides  being  placed 
inside  the  wheel.  In  inward-fiow  turbines,  the  converse 
holds — that  is,  the  water  enters  at  the  circumference  and 
leaves  at  the  centre,  the  guide  blades  being  fixed  rount] 
the  periphery  of  the  wheel.  A  good  turbine  should  give 
out  70  per  cent,  of  the  available  power,  so  that  they  are 
Ear  more  eflicieut  than  waterwheeia. 

How  U>  Cahulafe  IVainr  Power. — After  the  explanations 
given  as  to  the  meaning  of  horse-power  and  how  it  ia 
calculated  in  a  steam  engine,  it  will  not  be  very  difficult 
to  apply  the  same  to  water  power.  Quantity  of  water  is 
usually  stated  in  gallons,  but  in  calculating  power  the 
water  must  be  measured  in  [tonnds  weight,  for  the  term 
gallons  is  no  use,  and  has  to  be  changed  into  weight. 
When  the  water  yields  power,  by  virtue  of  ita  dead  weight, 
aa  when  it  falls  freely  from  a  height,  than  the  theoretical 
power  it  gives  out  juat  upon  reaching  the  ground  ii 
measured  simply  by  the  weight  in  jtounds  per  minute  that 
flowB,  and  tbe  distance  in  feet  that  it  falls  (neglecting 
air  resistance).  \ow  one  cubic  foot  of  water  weighs 
62'5ih.,  therefore  one  cubic  foot  jjor  minute  falling  1ft, 
will  yield  025  foot-itounds  per  minute,  and  since 
33,000  foot-)  founds  make  1  h.p.,  therefore  628 
cubic  feet  of  water  per  minute,  or  88  cubic  feet 
per  second,  failing  freely  1ft.,  will  produce  1  h.p.  In 
order  to  obtain  the  number  of  cubic  feat  of  water,  tbe 
velocity  of  the  water  must  be  measured  aa  near  to  the  fall 
aa  possible.  The  average  depth  and  width  of  the  stream 
multiplied  together  give  the  average  sectional  area  of  tbe 
water  that  is  flowing,  therefore  multiplying  this  by  the 
velocity  in  feet  per  minute  will  give  cubical  amount  of 
water  that  flows  per  minute. 

Examplr. — Supiiosa  a  stream,  having  an  average  depth  of 
Sin.  and  an  average  width  of  9ft.,  has  a  free  fall  of  13ft.; 
find  ita  borBe-|>owGr,  the  velocity  juat  above  the  fall  being, 
say,  five  miles  per  hour. 

The  sectional  area   =  9  x  (5  -=- 1 2)  =  3-75  square  feet ; 

Five  miles  per  hour  ~  440lt.  per  minute ; 
,\  quantity  of  water  per  minute  =  375  x  440=  1,650  cub.  ft, 
.  '.weight  of  water  par  minute    =  1,650  x  62-5  =  103,1251b, 

Hence,  jMwer  develoiied  -  103.125x13  ^  ^^.g  . 

'  33,000 

In  the  above  case  we  have  measured  the  power  given  out 
by  the  water  by  a  ceitain  weight  of  wateiin  pounds  falling 
a  certain  distance  in  feet  in  a  certain  time — one  minute — 
that  is  to  say,  in  foot-itounda  |ier  minute. 

Now  turn  attention  towaitis  measuring  the  power  of 
water  developed,  not  by  weight,  but  by  momentum. 
Momentum  signifies  the  storod-up  or  kinetic  energy  pos- 
seesed  by  a  body  by  reason  of  its  velocity. 

When  a  mass  of  water  is  travelling  along  at  a  certain 
velocity,  the  amount  of  power  it  would  yield  upon  being 
suddenly  stopped,  would  be  equal  to  tbe  amount  of  power 
that  was  given  to  it  in  order  to  give  it  that  velocity.  The 
simplest  way  to  find  out  what  amount  of  power  a  moving 
mass  has  is  to  calculate  out  what  vertical  distance  the  mass 
would  have  to  fall,  acted  upon  by  gravity,  in  order  to  acquire 
that  velocity,  and  then  to  proceed  as  usual.  A  boily  falling 
freely  is  constantly  accelerating  ita  velocity  or  rate  of 
motion.   Thua  it  atarts  from  rest,  having  a  velocity  of  0, 
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and  goea  on  increaBin^  in  velocity  until  Ht  the  mid  of  one 
second  of  time  its  velocity  is  32  2ft.  jici'  second,  and  its 
average  velocity  thniudhout  the  S[Mice  of  thiit  second  is 
naturally  (0  -f  33-3)  -^  2  -  IC-lfc.  |ier  Kecnnd,  and  ihc 
distance  fallen  is  16'lft,  In  the  next  interval  of  time, 
its  initiai  velocity  is  already  33'3ft.  Der  second,  while  its 
final  velocity  is  64'4fL  per  second  at  the  end  of  the  second 
aecond  ;  henee  its  ai^mgr  velocity  during  the  two  seconds 
is(0-i-64'4)-^3'^33'3ft.,  and  so  uu  until  at  the  end  of  12 
seconds  HaJuui}  velocity  would  be  386-4ft.  per  second,  its 
average  velocity  (0-t-3S6-4)~3  =  193'2ft.  per  aeomd,  and 
therefore  the  total  space  covered  by  the  falling  body  would 
be  193'2  X  12=  2,31S'4ft.,  so  the  law  ia— 

Space  =-  {0  +  (33  3  x  time)}  -=-  3  x  time,  or  .<  =  161 1\ 
where  s  =  space  in  feet,  and  <  =  time  in  seconds. 

In  words  this  means  that  the  distance  in  feet  a  body  will 
fall  is  obtainod  by  multiplying  the  square  of  the  time  in 
seconds  by  161. 

Example. — A  stone  falls  down  a  precipice;  at  the  end  of 
four  seconds  it  is  seen  to  strike  the  surface  of  a  pool  of 
water  at  the  bottom;  how  deep  is  the  precipice  1  Applying 
our  rule,  we  have 

*  =  161  i'  -  161  X  16  =  257  6ft.  deep. 

We  have  now  obtained  the  law  connecting  space  and 
time  for  falling  bodies,  and  from  this  we  have  to  deduce 
another  law — one  crinnectingfinnlvclocitfand  space — so  that 
when  a  mass  is  moving  at  a  certain  velocity  we  can  tind 
out  what  distance  it  would  have  to  fall  in  order  to  acquire 
that  Telocity.  This  law  would  then  enable  us  to  measure 
the  energy  of  the  moving  masn,  for  the  weight  of  the  masa 
muItipIiM  by  its  distance  of  falling  (ex))reBsed  as  a  function 
of  its  velocity),  will  give  ua  the  foot-pounds  of  energy  it 
would  develop  upon  being  suddenly  stopped. 

The  following  is  the  deduction  :  Indicating  final  velocity 
by  e,  r  ■=  322  (;  therefore  by  dividing  the  velocity  of  the 
mass  by  322,  we  obtain  the  number  of  seconds  it  would 
have  to  fall  to  acquire  that  velocity,  and  knowing  this,  the 
space  covered  can  be  easily  calcnlatod  from  the  previous 
law.  It  ^  161  f,  since  by  substituting  the  value  nf  /,  we 
get  A  =•  16'1  X  {v  -i-  32*2)-  —  njiaoc.  This  k  wnrkeil  out  in 
the  following  way ; 

r  "^  322  ';.•.(-(■-=-  32-3;  .■./-   =  (.'  ~  32l')- : 


J  -  161  f!;  -■.«  =  161  X  {r  -^  :i-i-2>--.: 


64-4 


X  weight  in  pounds. 


Our  law,  then,  is  this :  Square  tho  velocity  of  the 
mass,  expressed  in  feet  per  second,  then  divide  by  6-l'4. 
The  answer  gives  thii  distance  in  feet  themasx  would  h^^ve 
to  fall,  acted  on  by  gravity  to  acijuire  that  velocity. 
Hence  the  stnrcd  cneriry  nossensnti  liy  a  moving  mass  - 
( velocity  )" 
"64-4 

Example. — Suppose  a  swift  stream  of  water  rushing 
down  an  incline  at  the  rate  of  seven  miles  [*er  hour,  itd 
average  dcjith  being  Oft.  and  its  width  25rt. ;  what  horse- 
power will  the  stream  produce  ? 

Seven  miles  per  himr       10  26ft.  per  second  ; 

Cross-section  of  ch^innel  --  2.'i  x  9   -   SS.'t  s'tuaro  foot  ; 

Mass  of  water  Honing  by  [ler  socoml  -  3'J-'i  x  10-20 
-=  2,30S-;'>  cubic  foot ; 

Weight  of  water  flowing  by  ju-r  Rocond  -  2,:l0S-.'i  y  62  'i 
-  144,-281-251b,  ; 

.  (velocity)^  ^^^jj,j,^^  (10 -2.:)^^, ,,,„,.,, 
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->  231, Gin^  foot-pimnds  |icr  xeciind. 
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Hence  horsepower  = — 

'  5,".0 

The  following  tabulation  gives  a   number  nf   vahicH  uf 
velocity  worked  out  in  their  ei(nivali'nt  vulue.i  of  ili.'jtance  : 
V  =  velocity  —  numbci'  of  feet  per  secjinl. 
S        iiKiti;  nr  he  id  in  fi-i'" 


Feet  per  second  -  U  times  the  number  of  miles  per  hour 
(34  per  cent,  too  high). 

Milea  per  hour  =  two-thirds  the  numlier  of. fee:  k: 
second  (2j  per  cent  too  low). 

The  preceding  values  are  plotted  out  in  a  curv«.  \- 
sliown  in  I;'ig.  6,  where  velocities  are  plotted  aloni;  'r.i 
vertical  axis,  and  the  spaces  along  the  horizontal  axi;. 


HJ      PU 


3P     4(1       -iu       bO      W 

VafueS  ofS 

Ym.  b. 


Since  one  cubic  foot  of  water  weighs  63''ilb.,  tbt.-t 
fore  the  energy  of  one  cubic  foot  of  water  moving  wi::  V 
velocity  is 

X  foot-pounds. 

64-4         1  "^ 

Multiplying  this  by  the  number  of  lubic  feet  of  wa;^r  :h>' 
flow   by  |ier  second,  will   j;ive  the   foot-pouiuls   dove'i;: 
per  BBcnnd  by  a  volume  of  (lowing  water ;  5."iO  fm-t-;."  i:  :■ 
|>ei'  second   ure  equivalent  to  1  h.p.,  and  since  63  ,''>■ ;; 
ficiently  near  to  644  fur  approximate  results,   [hr.v  :~ 
factors  can  tie  omitted.     Now,  volume  in    ciihic  ;>>:':  ;■ ' 
second  is  tho  product  of  cmss  sectional  arc;t  iu  situr^i-' 
and  velocity  in  feet  pur  second  :  hence  this   form.iLi  c^; 
be  written 

V '  X  aiiM  X  \       \  ■  X   _  J,  ,, 

."•00  .">oo        ■  ' 

Whci-C  V  -  velocity  in  feet  jier  seconii, 
aiul  A  —  ct'osii-sectionui  area  of  stream  in  square  teet. 
We  can  thus  obtain  the  horse-pnwer  of  a  tlowiu^  stre.tm  -i 
water  by  tho  use  nf  the  following  ni!e  for  approximate-  r* 
sultn  only  :  Cul>c  the  velocity  of  the  sticam,  cxpro^seil  :■ 
feet  per  second,  multiply  thi^4  by  the  average  cross- ^(.vt ion... 
area,  expressed  iu  square  feet,  and  then  divide  hy  .'•~>0. 

The  alMive  rules  tor  calculating  water  (Hjwer  onlj-  give 
theoretical  vcsnlts,  since  there  are  several  ihiti^^  wh:>.'i 
must  be  t:ikcn  into  consideration  in  obtaining  the  .i-::!!^. 
jMiwer— for  example,  tho  di'pth  must  be  very  r.ircfuli} 
noted  in  Reverul  places,  and  only  the  mean  i>r  aver>::i' 
taken.  Then  ag,dn  it  mu*t  be  remembered  that  the  water  j- 
the  iMtttom  and  at  the  it.uik  silica  tlons  slnwcr  Lhan  th  it  :- 
the  central  p.irts  ui  the  stream.  Thi4  is  due  to  theirii-:: '-: 
existing  between  the  earth  and  the  water  near  it,  fiir  evtvy 
one  knows  thai  in  rowing  against  the  stream  a  lm.it  »hoti,i: 
hng  rho  Iiaiik. 

(T"  '«■  r-ilililfi'il.  ) 


FINE  ART  ELECTRICAL  FITTINGS. 

The  cicvclopmcnt  oi  elei'tricity  .ik  a  moans  I'f  ii:.*h:  h  • 
given  an  immense  ini|M;tus  to  the  in>lustrj- of  iher.-,::.; 
traifc,  and  undoubtedly  a  ccitain  dogrce  of  sucioss  !.  - 
been  achicvt;d  in  thi^  I'nuntry  in  priiiluring  de»i.:ii<  u  h.  ;. 
compare  favourably  wiih  the  L'baiiiK'licrf  anii  uthcr  .ii-}-. 
ancea  iti  use  for  lighting  by  gas.  Thisi-.mcesMon.  h  >wt'ti 
is  but  faint  pr.tisc  when  it  is  I'lmsiilcred  how  in.irti.-'.ii-,  i-  .■ 
in  tho  majority  of  caws  how  hideously  uuiy.  an-  thr  _-Aii 
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(Itttnfc*  to  which  »o  bivo  no  Inn^  «rciiEl(imnrl  our- 
•cIvM  tn  iMrnle  Tho  K"***  (iiffieulty  Biperifliicoil  hy 
tbo  )|i(iiil  riniiiKrr  ut  makers  of  electroliers  Meina  to 
)m  tn  «liitk»  111)  tiw  ttUl  conctt|>uoii«,  •ml  Ui  |c«l 
rid  o(  tlio  aiiti<|»3tr(l  triflitioiis  connectwl  with  chI- 
(haiidehar  (letiirninK.  So  t«iiikcinuHly  ilo  llicM  worlcRni 
clinjt  In  ibfl  ol'l  foiras  tbat  it  woitUI  ft(i]>nur  itlcntMl  hnpo- 
leas  to  expect  them  to  leave  tfao  i;»^  ch^tndolior  projiiriicw 
faahind  ami  tuike  out  in  ui  emiroly  new  <)irect4on.  The 
Art  nt  ItclilfnK  I'V  electricity  IoikIs  itdelf  to  w  many  posri- 
liiliiiei  niio  to  the  natiiru  ■'(  the  new  illuminating  power 
ihut  we  have  long  fixp«ctod  to  ter  a  Urg«r  amount  of  reill}- 
artittic  deTa1o|)iiiflnt  in  the  gigantic  industry  which  hiM 
been  bmngbt  abotit  hy  the  invention  oi  ibe  incamloieent 
luniL  We  have  been  sbowo  some  very  arttstic  fittings 
rc<etitly  introducod  by  Meitrs.  John  Darii  and  Son, 
o(  AH  kaiiit*'  Wotltv,  Derby,  which  caji  be  loen  at  Lheir 
London  (bowrooRu,  1 1  ti,  Newgnte-Mtreet.  Thcite  po««en  the 
merit  of  potfect  ftc«dom  from  the  objuctionnblc  Kat-cbui- 
delier  ty|>e,  and  nbouM  meet  with  great  favour  for  hoiue 
liftbtin)i;  of  the  better  type.  The  deii^sna  are  very  numeious, 
reochliifi  upwards  ul  SOO,  so  that  every  variety  of  condition 
may  And  iu  rwiuiifU  detiftn  of  fittiny.  The  eleotfoliera,  in 
varied  floral  dnifina,  for  two  up  to  fifty  lump*,  arc  tuitabte 
ttitbar  for  ibetmallotirooB  or  the  larKOvt  saloon*  or  halU  of 
Iktlacea.  Br«c]iot«,  wmihe,  cornice  l>^t*>  tbeatre'box  illit- 
minatioiia  nre  all  welt  reprewnted-  The  designs  are  not 
only  dt^nl,  but  the  woTimanship  is  of  a  high  order,  the 
flnish  )«in}t  in  i;ilt,  Hilver,  bion/.e,  or  a  combination  of  all. 

A  >(i»cial  feature  of  tbe  firm'*  work  ia  the  [truduclion  of 
floral  litllny;*  in  natural  tint*,  flowers  and  foliage  lieing 
enamelled  by  a  ii))cciiil  pro(o»  in  "pring,  Hummer,  or 
autumn    colouring.       The    effect    ia    very    attiking    and 

fieciiliarly  faanDonious  under  the  brilliant  light  of  the 
ncandeacflDt  Ump.  This  enamelled  work  baa,  moreover, 
the  tmfiortant  lulvantage  of  resistinj;  the  wear  and  tear  of 
time,  lis  d  w«t  clotb  or  spiMige  tuffieei  to  renew  tbe  fresh- 
neas  of  tbu  work  to  ita  oHginnl  cooditwo. 

Vin  miii^i  rater  our  roulera  to  Measra.  Ditvis  and  ^n 
fur  thiT  |iTivi!ef;B  of  ins|iecting  their  specimens  artd  photo- 
^riii)i»  ^i  rlioir  Cily  showroomv.  Wo  iliiiatralc  a  few 
repreaentniive  iiieces,  whicb  will  convey  aome  iwpreeaion 
oHIie  new  dcpanui«  in  electric  fittings. 


ABSTRACT  OF  REPORT  ON  TRIALS  OF  PARSONS'S 

CONDENSING  STEAM  TURBINE.  USING  SUPER- 
HEATED STEAM. 

.HY  I'lUil',  KWINO,  fJl-S.,  JI.LaK.,  CAUVKIIMIK  USIVWUtlTY. 
fCtrnduHftt  Jram  page  4S3.) 

In  Uw  aecMid  ••(  of  irlol*  tfa«  object  wa*  lo  tort  the  cSoclof 
addklJoaal  aupetbeatinf .  A  spscia)  (smaM,  built  into  the  nptake 
of  tke  bolter  Bu*.  waa  Daailo  to  give  addiUooal  heat  to  Uw  avpor- 
haaler,  (orciw  tlie  te«i|>enUire  of  tbe  ateain  lo  Whkfi.  P.  In 
\hi*  aot  of  ItiaJa  Ilia  coaUauoiw-eitrrent  annBture  «u  sffkin  oaed, 
■ntl  lh«  ingMiurciiiont'  wciv  ibmIo  1»  lh«  aaiBC  vajr  ni>  u\  llio  llrit 
aeU  'nir««  iJUbront  Kradea  of  output  wore  loatad.  The  rceults 
an  given  tn  Table  II. 

In  tha  third  Mt  ol  trial*  the  •Iura*to«urr«iii  armiUura  woa 
wed,  givlnc  ^unr*  volla  at  a  aiiaeil  of  4,N00  revoliiiions  per  miniite, 
wUctt  tnwie  Um  (rw]uciicy  of  altemiOion*  Do  iwrioiU  per  eeoond. 
Hen  the  enmait  w»  itlrvollv  OHasured  by  tha  Bvenhod  and 
Sianosw'a  Inatrumenw,  and  (lie  volta  wore  dotaraslned  by  (1)  a 
Canlaw  i'oUrDOt«r  fnmUhail  with  a  reststanea  bmcUIv  wound  to 
aswlila  It  to  read  -J.issi  volt*,  uu)  indepattcieMly  &)  by  aiioiber 
Canlaiw  voltmeter  with  a  atop-down  tnaaloniMr  having  a  ratio 
of  I  to  HUi  Tlie  output  wa*  taken  to  bo  tfao  iiroducl  of  Uic 
■Iheilvo  votu  and  (>>a  oBeeUve  amporwi.  Is  tfacae  allciDiuo* 
oumnl  ttlnk  ;hn  •ioolrlnO  Misnty  wni>  alwortiod  by  a  wat«« 
liitoaaoB  loriBwl  hy  •tiokin);  tvo  rodi),  to  rarve  *■  t«rmUiali>. 
eosne  in  yard*  apart  to  a  poml,  the  nmuiint  of  lerialxaoe 
between  tnem  bolns  Mljuatad  by  pulUait  ite  iml*  out  or  tu  to 
jKpoaa  nore  nr  lea*  ol  tholr  aurtaco  to  <mitai:t  witli  ih«  wialor. 
lalhbibini  Mtol  trial*  tha  ■Marawaanaderaiolynii'wbtMtad.aa 
la  the  flnt  aet,  by  tJw  bot  ipuaa  ol  the  bollnr  tm>  ooly— It*  tero- 
noralur*  ufpin  B|>t>raBflhini*  MUog.  F.  Tlie  roiulla  are  givm  In 
Table  ML  TlieoltMr  Mriaasnaot  oT  th«nt  with  the  uomiiMMltng 
eoalteuoua-ou/rsait  trlaT*  (Table  I.)  la  imiiortaiit,  a*  **ipplyinK 
teldaata  thai  la  alleraato  ourrent  trial*  eonduirted  In  (hi*  asaoNar 
llttaflbela  ol  Uf  In  Iba  <tf(a«iMl  ctreaH  ar*  liiimnterial  i  In  oahar 
«0(4a,tkatUMaUccrlENlworhh|ira)iarlymaaaun<d  hy  uMtUplylng 
tha  alBMilva  volla  by  Iha  aliaaUva  atapataik  The  diiloraMie  beiwean 
Itia  aluimatlait  aiul  m*iI  launua-cnrraat  oMaaaramonla  b  la**  tiiaa 
)  j«r  oout.  m  the  output  at  fall  load. 


In  onehof  tholriiJ*ihe  liirbtaowwi  koitb  ninnlaK  f OT  aaNAaat 
tlm«  hWorofaNsd  lo«stahb4i  a  ooaily  unUom>H(r*M*>  «Ndtlsin«l 
waa  kofA  up  loiif!  aooaub  to  pravaati  MIf  nulwlal  wrar  Immb  aairiK 
in  tbroa^b  ia«iao(  t«*diiritn>  ol  Uia  waMr  laool  in  the  boUar 
KlfMo*.  In  fooh  trial  toe  amounft  «i  tbe  (oed-mior  waa 
nilnod  dnriDK  two  nicoeoBiie  «|tifj  tmrKxI*  of  timo.  to 
a|;t«cEnciil  of  th«Hi  wUb  eac4i  other.  Tlie  nlrpomp  aad 
|iiinii>  w«r«drir<>n  by  donkey  ««i|tfn«a.  the  otvam  fnr  wk*d 
■<i)>fill«l  frrini  ii  nopaiulo  holler,  and  I*  nM  irioliulad  in  the 
Kiven  tMlow.  What  tho  table*  give  I*  the  icmaa  nfuounl  ol 
w&tcr  ociually  tl«liv«re<l  to  tbe  nwin  boiler,  from  M-bldi  lb* 
■upply  of  Btenm  for  the  turbine  waa  drawn. 

Tho  tetnpi^Hiurc  of  tbo  stettin  was  r«Ml  by  a  tlimuwHiaii 
In  a  BCrciiry  iwnket  In  the  atosai'nlpo.  cbiim  to  tbe  laubT 

1iro««ure  gaeite  placad  liiore  showoo  VMU  the  preaauf  wa*, 
ottd,  between  nb.  mmI  31b.  per  eqaare  inoh  lea*  than  tbe 
at  the  boiler.  The  an»ount  ol  saperbeatlag  fa  like  trlob  of 
wa*  compamtivcly  amall  under  Ugbl  load*,  beoaoaa  tbe  beilw  In 
wna  not  then  bein)t  forced :  ficim  half  load  to  fall  load  il  mb 
nearly  uiiifonn. 


>al^ 


Tjbi.k  II.  —Trial*  wtlh  Coatinuoua-Pnrroat  Armatnre,  i 
8«perbeatlB){. 

Preteuro  by      TeiaperMurv  iMid  bi  Koad' 

eaiige  on  boiW,      of  iitoani,       eteelrioal  unit*        iKXirbki? 
Iba.  per  BU.  in.         dew.  I*.  per  bear.        TotaL 

IiK      4b  384 I,(i«0    .       T.\ 

\m    .; Mil to*. \Aftn    .  .    »• 

101  wa  7m a.17"  .. .  'S'. 

Tacunm  by  Tanga  oa  oondoneor,  SNtln.    Baramowr,  391'd.    Taa 
p*<iituT«  of  iDJocttoD  water,  T:UoK.  F. 

Taulk  IlI.—TrinI*  with  Alteroato-Oumni  Artnaavra  aa 
R<i*l*t«nce :  SupedtealliiK  by  tbo  flnae*  Iroai  tbo  BoOar 

I'reaaura  by      TeniMmture         Load  In  Food' 

gaiiKo  on  botler,     of  steHni,       oUsotriual  iinibi         hoar  la  ti. 
lb.per*q.  Ja-         .deiL  F.,  uerAoar.        Tot«L       PwHL 

90 M7 M« I.llO  St 

97 3M M-a KSfiO  ..._   «! 

lU)  SW IW4  S,0TO  .....   »t 

Vanillin  in  fall  power  trial  i  ^y  iMroury  oolona  at  nhil 
'/71hi. :  by  xango  on  oondtnoer,  SMI,  BaniOMtar,  arc  Tb 
perjtare  ol  inJwUoo  water.  "NAtfi-  V. 

Tbe  reaalte  are  also  cihihilcd  in  th*  curvoi,  Pikb.  3  and  4.  Ha 
rate  ol  eleetrioal  outfiut  ia  ahown  in  rslaiioA  to  bba  wMa  a» 
aumpliou  of  feed-wator  jier  hour.  In  Fig-  3,  and  in  ralaraw  l*lh* 
oon*uni|<ilon  ol  Caad-wator  per  aleetvieal  nelt.  in  k^.  «, 
A  .\  tn  oai-li  (liM.fasi  ref  ora  to  the  llrM.  set  ol  tbo  ^imm 
thoM  ud  Tnlilx  f.— which  wore  made  with  ooaUnuoa* 
nu«ler»te  (iu|«rli«atinfr-  Tbe  |icaola  of  afaaervabtoii  mb 
chuDC).  Tbepoiiila  marked  (  f),  which  Ito  vot^  cloaeloflyt 
Slid  a  Irllle  below  il,  iiro  lot  the  teat*  Ruule  wiUi  akaa 
ourrenl*.  Table  111-  Tlio  line  HB  In  eaob  diagram  nisia* M 
Irlab  w|[)i  extra  ■u|«tlto*ti>^,  TaUe  II.  Tlio  polola  d  ' 
lion  aiu  marked  Ibi**  (  |  ). 

To  (acilil«te  Msn|iari*an,  ijie  amount  of  food.waMr  aad  fm 
electrical  unit  at  varloua  reUa  el  output,  a*  mttwared  taaatka 
curvee  of  Flic  K,  U  iclreit  numerically  in  Table  IV, 

TtUJi  |\'.— ConaiuBplbnui  Feed-wMCv  at  Varioa*  KatvarO* 
put,  wilb  Superbeatiftii. 

Kale  of  oaiiiut  In      . Voed-water  pat  eleolricM]  aa* 

electrwal  emu  per      VViUi  ■apcrlieatlnJE    Wiilianm 


hour. 
'2a 

w 

40 
60 
00 
70 


to  about  fOOdeg.  F.       l^t  to 


r. 


Ml 


9 


to  tte 


»1    

ts]   1. m 

(Vl         ~— •..r—.'—       'iSt  I. I....       3T^ 

100   '"'""'"'"":"'  !o4  ,i. ";";!";.'"""  fS 

Tlie  irUU  abuw  dint  *  vary  conaldarable  advani^a  la 
by  mmldritto  niiorhoatlB^.     To  >«parbaat  Um  stoaoi  fi 

Imloc.  F.,  tbe  tewneratare  ol  aatarattOD  fw  a     ^ 

of  lOUib.  to  4nod*K.  F.  minlree  tha  addition  of  taralj  Wl  aatMri 
heat,  wfaloh  la  lea*  tban  3  per  cent,  of  tlie  hmi  lahan  ap  la  tta 
boiler,  Witb  aceam  ■a[ierb*at*il  to  tbU  extant  ihn  o 
of  full  load  i*  le*a  by  one-routtb  than  the  ooatamathia 
irlnl*.  How  much  of  thi*  iBoraase  tn  •eoaDOM'  la  daa  lo 
hntiiiK  alone  cannot  well  ba  dMIngnlriicd  wUhaut  fanfear 
a«  iheooiu|>ari*o«  I*  vomplloaleil  t^  tlie  otbar  Inpctn 
(etrod  to  at  the  b^'lnni«|[  nf  thia  roport.  tt  la  elMr, 
shai  ■auoriiealing  w  roapoaaibte  for  a  great  |«n  ol  tba 

Atairt  Iroan  tho  iocr*a»aJ  volBaie  of  tbe  wwklai  eat 

advaatage  el  aupaiboUinf  ia  to  ba  aserihad  la  pari  M  the 
thin  or  redaction  ol  the  oondtaaaiiao  at  antry.  wUeli  >«ak,  __ 
wIbs  tako  place  in  ooa**()aeaoa  ol  ibe  Interatlttaakobaractw  ^  lie 
edmualon,  and  la  |iait  (o  lt«  lnllu*«ii'i*  tn  kmiaag  tha  -'nn  4n 
darin|r  it*  eipanalon,  ami  tbetoby  r*ilii'-iD|- tliaini^iMl  iw^aasMsa 
At  fuD  load,  ahon  tlta  ataam  aatara  lu  a  aMrly  fiMMIUMiM  Um^ 
tho  lattor  eSeei  1*  no  deubt  the  mere  lm|>o«ta«L 

Tbe  further  advantage  raallsorf  by  *ut«rbaatint  to  TfT-fw  W.  I* 
Inada     Tnm  avUaarr 


aomparatlvely  small,  eapeoially  at  high 

Svwi  by  the  tenticrabtre  ef  uio  lurUna  ._ 
I*  aaraaat  ol  au]>erho«tlnK  not  only  he^il  (h«  immb  ^17 
lie  whole  ooureo  tluoagb  (be  UkMim,  bat  lall  II  still 


U' 


r  ' 


-■^ 
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ecpertiMited  at  ths  end.  Tbe  pftrt  o(  tha  cue  next  the  exhaast, 
which  had  been  quite  cool  in  the  triela  of  Table  I.,  was  decidedly 
hot  In  thoee  of  Table  II.  Thla  obeervAtion  agreea  wilh  the  result 
<rf  c>lciibttioD>  which  shows  that  an  initial  temperature  of  sboui 
443d^.  IT.  woald  be  higb  ODODgh  U>  prsvent   the  «team  from 


consideneiwi,  u  well  «•  from  the  reaulta  of  the  truJe,  thkt  voey 

little  increase  of  efficiency  is  to  be  brout^ht  about  by  carryinK  the 
superheating  further  than  this.  It  eeemB,  bharefoi«,  undesirable 
to  push  the  superheatinf;  to  a  higher  poinj;  than  can  readily  be 
reached  by  the  use  of  a  superheater  in  the  boiler  flue.     With  a 


MM 

— 1 

MM 

*>■' 

t 

MM 

/-- 

MW 

K' 

UM 
J 
i    *«~ 

^ 

^^ 

■ 

f 

A 

^ 

y 

1 

•■    IMO 

, -T — ■ — ■ 

i 

1 

^ 

»     IH* 

^ 

f^" 

3.M. 

f' 

-^ 

IN* 

^ 

■°i 

"S^ 

J 

t 

r      i 

-  -  - — 1 

•la 

r 

A- 

i^ 

■p-'-- 

u 

1 

1    r   • 

1 

—   -H 

— 

MO 

m 

>■ 

- 

I  ■ 

' 

1 
r 

1   ' 

-  - 

— 

M* 

•- 

1 

* 

'   1           ! 

\.   . 

It       M        U        »        U        M        tl       S<T        S.<        so        IS        ID       ri        » 
Ihl>  J  lUnnol  OOfta.  n  Boud  it  tnii  DbIk  (■  Bph 

&J — Mid  .uiMMpI  W .boitt ««r  fit. ,  CtailMi™  IMlMl  ■*»]» «     :^<I>- 

Fie.  3. 


U      M      41     lOO     IM 


4Vl«| 


beconiiitjr  wet  ae  it  eipaoda.*     It  may  be  eoucladed  [mm  thb 

*  Takiog  the  initial  pressure  as  )l51b.  per  square  inch  absolute, 
the  temperatnre  of  saburaCion  itt  .t;iHcJe|;.  F.  Superlieating  to 
443detC.  F.  malieB  the  toUl  eocrify  of  each  ))ound  of  steani  at 
admissioD  1,239  thermal  units.     Each  pound  does  work  equal  (at 


superheater  of  moderate  size  the  hot  gaeea  of  the  uptake  will 
furniah  aa  much  Fuperheating  aa  need  be  aimed  at,  and  as  much 
HB  is  sufficient  to  secure  highly  economical  working. 

Tbe  general  result  of  the  trials  ia  to  demoostrate  that  the  eon- 
deosing  steam  turbine  is  an  exceptionally  economical  heat  enfrine. 
The  application  lo  it  of  moderately  superheated  steam  has  put  the 
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rikfC 


IUU> 


full  load)  to  about  ^th  of  an  electrical  unit;  and  the  thermal 
equivalent  of  this  is  122  thermal  units.  Henoe,  if  we  n^lecC  the 
small  loss  of  heat  which  occurs  through  radiation  and  air  convec- 
tion from  the  turbine  caae,  eteam  at  1001b.  pressure  initially 
superheated  to  443deK.  F.  will  retain  at  exhaust  a  totAt  heat  of 
1,113  thermid  units.  This  makes  it  just  saturated,  for  1,113 
thermal  units  is  the  total  heat  of  lib.  of  aatarated  steam  at  the 
final  pceaaare  of  lib.  per  aquaie  inoh. 


performance  of  the  turbine  oo  a  level  with  that  of  tbe  beat  steam 
enf^inea  of  the  ordinary  type.  A  consumption  of  271b  or  281b.  of 
steam  per  electrical  unit,  at  full  load,  and  30tb.  or  32tb.  at  half 
load,  is  a  result  that  does  not  need  to  have  its  s^iScatice 
emphasised.  The  efficiency  under  comparatively  small  fraotioos 
of  the  fall  load  is  prob^ly  greater  than  in  any  steam  engine,  and 
is  a  feature  of  special  intereat  in  relation  to  the  uee  of  the  turbitM 
In  electric  ligbtiiig  from  oeatnl  ■tattoos. 
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11w  eoMdmpllnn  of  911b.  mt  unit  corrMpond*  to  SOUlb.  per 
•lOMrlMl  honwi  i»irvr  hnur.  To  (iwlMu(«  ooaDpariMii  witli  outer 
•finin*  trtab,  il  iiuf  bo  umIiiI  lu  oMitiinM  frocn  ibeee  rwulu  whkt 
tiuv,  by  umiogy,  b«  MJIed  the  "  iiul*o*t«tl "  hotM-powor  oi  th« 
lurMn*-'t4>B  la  lo  tuy,  lb«  mochwiicnl  vork  ilane  by  ttio  BtMiu 
oil  lh«  tiirUiM  bUide*.  TIm  GurWM  ot  Fig.  7  «re  ntarly  alMlcht 
lino*,  atttl  by  prolonginK  thsiii  bAckward*  l<i  nitM  ll>»  baM-un« 
nrodueed.  It  »|;ti«Ara  tiiM  ths  hlle  woik— thM  w  to  ■«)-,  tbe  work 
Dona  wltiiMit  uMlul  autput— wM  cqniviUenL  to  27  ktlowalU,  or 
aSh.|>.  The  «ir«c«iT«  work  >t  full  loml.  rh«  mulvalmt  of  100 
■loetfioal  lUiU  pnr  hour.  WM  134  <i.h|>,  Ilenr«.  if  ibc  Idlii  «iirk 
'  tba  iMUn*  Tfttaoat  full  loa^  itn  mbitii  iIia  mndiiiiv  ww  ni'inin^- 
.  lb*  total  work  (lon«  by  tlie  strain  at  full  \tmii  woulil  b« 
V.p..  Mill  l)>e«deciir«i>atk^l.'Uh  pi  would  be  79  iwr  fcdI  nf 
'\oiJU.  Dot  the  idle  vork  certainly-  inc[pa««d  whou  l&o  nuuihtne 
WM  lo«ut«l  and  It  will  bo  nmrvr  Lbe  irnih  to  lUHumo  that  tlio 
T«  •«rh  WM  not  n>or*  tJiiui  TA  p«r  vnnl.  of  tlio  louil  work. 
would  nuktt  the  Io(a)  work  about  ITShp.  On  thiNbn«i«, 
MUinplion  ot  MoaiD  at  the  int«  of  ^b,  fwr  eleotrknl  unic  U 
•qnivalent  to  l.^■71b.  of  f«d  walot  (wr  "iiidicaled"  hortc  pownr 
hour,  and  '^Iti.  jiec  uiill  U  ci|iiivnlDnl  to  I.VIIh.  por  "  Indk-nlnH  " 
horve-powff  lionr.  Klendnrly,  t.lii>  (onuiimplioii  of  liulf  land  if. 
•(|alvwiint  to  about  171b.  |l*r  ind|pot«d  hiir»i>  ^•(^■»•<^  lioiir, 

no  aJlovafitv.  a«  liiui  own  «niil.  H.k-  mmli?  in  l)ic>.c  Irinl-  fur 
lwk*Ke  of  itenm  and  h&Ilt  from  tlic  Innlpr  It  ■*  wifII  kna*n 
nrao  loakisco  ot^ur*  ondor  tlie  mwt  fiiTciurnble  conrlitinn*, 
tiM  It  th«  rjuanlil)'  of  HtniB  umil  *rem  mawutiHl  afii>r  jiiumnt; 
i|tb  lb«  «iigiii«— a*  {■  alt«u  doiw  In  l«K(a  whnr«  a  ■iirlnr^  o»ii' 
r  It  ii*Ml^tha  rcultH  Himid  bo  inor<>  fni'ii<>nit<I«  iKan  tlion* 
\ed  by  dirwt  mownmmcnb  of  tlic  feed.  In  Ihn  (irufsnt 
ce  it  appeared  (from  Hpamte  ob>«rvalian«^  that  the  liMtin* 
l««3uwe  acnoonteil  to  about  OHb  por  boiir,  or  ihty,  3  )iar  nont. 
tliew)iola«eniiunt|t|lon  In  Ibn  fall'power  trial*.  If  thlH  nlloir. 
Miee  ware  nwlo,  tlie  (|iuintltle«  of  eteam  jier  lior*e  )io«tur  lioiir  and 
per  nail  woald  be  ruliiL-ol  Muw  the  valuM  etalvd  nbu\u  by  ntmul 
3  per  sent,  in  the  fullpowor  triala,  aiul  by  nboub  B  per  oont.  in  tbo 
ludf-lnWOT  tnaU. 

~  applying  blio  iiidloet<ir  al  vivlouii  parte  of  Uio  tniUne  cam, 
njp  tbroiiffh  wbloh  Ibe  jireeMre  vatlee  it»  each  kvm  ol  xlaam 
,  mkI  the  lall  o4  preeuire  from  one  eet  u(  turhliw  rinKit  to  the 
tkriMi|{hout  tbe  Mri»,  may  be  eiainincd,  Tbiii  wna  done 
jt  th*  Uiola,  witti  the  romlt  of  nhowinit  that  Uio  apertvm  ol 
■ovctkl  t«rlHnea  were  not  ad)!)*!*]  in  the  beat  powlble  relation 
l<i  one  aiKilher ;  lo  pniticular  It  oiw  found  Uiat  tlte  turbine  rin^ 
cdi  the  laree  div  al  tbu  nMileming  end  |t>ve  too  free  a  i«>!>«ge, 
Md  were  doiiw  leM  than  their  prouor  Bliate  of  work,  rbe  re< 
•djiuiinont  of  areaii  indtoated  by  thia  teet  •■  derimble  will,  do 
doubt,  •ocura  even  better  roMlla. 

A|inri  frem  Um  other  |>oe«ble  appUrjiUoni  of  a  peculiarly  lijthl 
and  elGcient  hi|th-f)ieeil  oiutor,  thu  turbine  djimino  in  lie  [rrtnenl 
etato  la.  Id  my  ot'iehm.  emineolly  o'cll  littul  (or  uenltnl-Matioii 
nae,  nolani)'  on  aociMiMbof  ila  eoonomy  ol  nloaia  uii'lor  botb  heavy 
and  lliihl  loada.  bet  a1m>  on  aecount  oi  itn  cxoojitioniu 
and  aom|iectiie«>,  ltt>  email  llrxt  ea*t.  it*  liKl<-|iiiiid*ii>'o  of 
oe,  Ila  Irtedoai  from  vitiraluju.  il*  •ilvady  tp>vurnin^.  if 
lly,  Ibe  eeee  with  whioh  il  ia  liwidlol,  uml  Lliu  iiiwIeriiTv 
(Moli  it  may  bo  et|iaated  lo  miuiro  uu'lvr  llio  hi>iul!<  of 
malntennnoe,  oil,  and  Atte^denoe.  !4o  far  am  I  h»\v  bnn  able  lo 
tbe  perferaiaiice  of  the  machine  i«  a*  oxcolleot  im  it« 
are  iiiffenloue. 


ay  wt 


J">«?^ 


LEGAL   INTELLIGENCE. 


HOPXINSON  V.  THE  ST.  JAUES'S  AND  PALL  HALL 

ELECTRIC   LIGHT  COMPANY. 

Mr.  BepUaeoa.  O-C.  oin  Tliiirolny  in  Lwt  eeek.  witk  tbo 
iMoeenlof  both  iiorlin*  to  lbl«  jialont  action  (the  fuKher  hoarittg 
^  o(  wklcb  bed  been  edjourii«d  till  Moti'lay  liut),  a*ked  tliat  tlie 
Lm*  mitfhi  BtaMl  out  04  Uie  lial  t^enerally,  wiib  liberty  to  ap|ily  to 
^Krait. 
^Br.  JuUee  Itomer  made  the  oeder  aeked  {or. 

W 


COMPANIES'  MEETINGS. 


WEST  IMDIA  AND  PANAMA  TELEGRAPH  COMPANY, 

UMITED. 


L 

L   .n«  thlriy-IInt  ortllaarv  |[en«nd  ineMlntC  of  thu  t'^mpeny  «a* 
pHM  on  TiMwIay  at  WlncWtier  Huum. 

^  Mr.  O.  W.  Bai-la  nreehled,  and  In  tnoi'laK  the  ailoptMn  of  tbe 
re|iort  ntutal  ihnt.  nllboujih  there  bed  bean  a  d«croa*e  ol  C3.Z&i 
in  iberecdpuand  an  iooteaeeof  ^Ttll  in  Um  eiiienaei,  it  wwi 
;  aonewhal  better,  on  the  whole,  tbon  ho  antleJpBled  It  would  bo 
Ibej  wen  dieouadaff  Um  oAct  of  the  rednotkwa  in  tbe  tArllla 
Ibey  were  aeniiellM  Ui  laake  IS  moatlie  ago.  He  (eU)ireU.y 
nt  that  tlie  ooMMeeable  redaoUoM  aiade  by  them  in  their 
■eBUMiatlait  to  very  nearly  ID  per  oeat.  at  awat  •iBlaona— 
kad  not  pradnoed  a  aiaitls  uurs  mweefe  <ner  their  tinea  Whoa 
*  MaMWe  ooat  Bonw  jiuuihIi.  lo  Inuieinlt,  IL  wna  auL  nanl  nt  all 
Be*  it  wee  ol  laiportaaoe,  and,  tboretoro,  wboUiar  a  i*a«aa|[« 
43  or  CA,  the  ptabahUHy  n-aa  that  iuet  aa  atany  inwiegeu 
d  be  teat  at  tha  o*e  larlf  aa  the  atber.  The  eoanpetitore  who 
hiwM  iUe  COaopeay^  Md,  eo  eery  aaMtawuily,  m  it 


'  aalaae 


duJmJ 


Boemed  to  him,  mart  ngnt  having  expabded  cholf  SMoaytD  li^lac 
cable*  In  trho  Wo»t  ittdio*.    Tb«  report  aiitiniitt«d  by  tkeloMa 
at  Uirlr  ineotiiifc  la^t  -lunii  wm  a  very  clootny    uim,  and  aeu  . 
ho  thouutit  It   pawibl«<  tliai   it  would   !»  at^tt    wore*     Thug 
now  broken  down  in  their  lino  to  Braal.  and.  althoucb  11  lirmiiM  | 
them   very  littk  tmfTic,  yec  ha  tlioiiebt  it    wmt'  Jm 

irreal  low  of  liiuo.  and.  It  th^y  eudeavoniwl  to   :  am 

oxpMiKft.     At  prennt   tuat  compeny  had   tio  abi]i  »ii  t.%«  We 
indlas  uailon*  for  rejioirlng  narpoeei.     With  referenne  la  i 
own  eipenso  on  rnble  reiMure,  tJiey  hod  bad  IS  iniarrupUaaeda 
iho  pHKt   bnlfyrnr  oomnared  vltb  Ntvcn   In   the  eeiiM  parw 
the  pr«vinu>  VRBr.  and  Iboy  hnd  u'lxl  II>I  knola  i>f  onble  eOMp 
viih  44  knowln  tbo  Jniio  half  ii!   H!tl.     Ttii<<    of  nunrae, 
oijilflin  the  very  large  iripreaae  in  the  expemlilare  on  «ttlllBT 
An  the  repairs  of  the  (ir^nnilH-Trioldiid  llm'I    Jninai.«aJ^ana 
line>  amouTittd  lo  rpncwnla,  they  hvl   follnwcHi   t.lix    iindiee 
vioQoly  iulo|>t<d  in  ropaim  of  auch  RioKiiituilo,  aitd   bad  dwifAll 
[Jiirt  of  the  coat  to  the  ra*enefund.     Re  Mnelwlsd  bjri 
ftiioi'iion  of  tli«ro|K)rL. 

atr  Jane*  Aa4«raoB  (econded  the  mMlaat. 

A  ihorC  ducuiKion  f olio ivcil,  and.  In  oniwor  U>  )iuaMlm^ll»J 
Cbalrman  aiAtod  iliat  tlic  tralho  reeel|i(e  in  tlie  oarcwtt  kaltf 
tliDuril   in  iini-ioi'oraent  of  aliout  £1,700  over  ihoiia  nlf 
ii]>  to  [Ii4  fireeent'  dale  ;  and  tlietr  reuaira,  he  w^  |{I<><1  t»Mf,W 
boon  wry  muoh  lose.    The  Jamaioa-Perto  Kloa  Une  waarikattaB 
»«v«'iir)i  uf  their  whole  cables     Even  niter  ehorgluB  (Jw  oBAil  ike 
Tonuwnli  in  iiue*tioQ  to  U>d  roK'rTa  fund  K  alooT  at  the  Wniii.  i 
u'lutt  it  outtht  to  bo  in  the  iwoiily'tliird    yuar  of   Uieir 
rxiarenco.     About  £7,rj00of  theooet  of  the  now  iMblD  awd 
r<i|iaiiii  hail  b«an  cliarired  to  re>«miM  aooount,  aixl  the  Italaec^  I 
tliu«t;ht,  wu>  iiuitfl  ulegilimate  charita  to  tbe  raecrvo  foi^ 
coble  betu-Min  Jamaioa  and  (^lon,  on  which  lltajr  oblalsai  liwf  1 1 
luiy  tralEc,  waa  not  dupUcatiH),  but  all  tlio  oilier  cwlile 

Tlia  motion  wea  Mloptod. 


BUSINESS  NOTES. 


Vork.     The  dito  for  the  York  lender* i>  the  'JiM.  ktet. 

■eve  Towa  Ball.  -Tlie  plans  and  tendon  for  wMnff  (be  Van 
Town  Hall  are  to  be  tent  in  by  IHUi  inat. 

JebBetone  {»>).— The  next  nkoeting  of  Ida  riilniiw 
>l  iinioipHlity  will  coneidM  tlio  lightint;  of  tba  town. 

Care.  — The  cnrr  for  the  Livurpool  nitebead  eUxitrle  nUmtj  m> 
Iwing  built  l<y  Mp»if<    Itrown  MdirBhalU,atid  Co..  ol  HtanatajaiB 

BeU'a  Aabeetea  Ooapany,  Llialled.   -Thu  worke  aa>laihwrf 
tliig  l^■nt|nny  hue  bwu  rolnoied  lo  Moulbwnrk    Brtdfe 
.Suulliwiirk itrcvl,  S  K. 

OI>a«ew.— Tbv  Um  and   Klectric  Ugliltng    l*oiuiwlti«  tf**] 
lilAiV-uH'  T'jun  Council  Itas  Mr.  U'llKam  Ifrea*  rxiwvwwar aed Me. 
Williani  !<U'ivnHii  u  tob  convnuoi. 

Dtnbtla.  —The  iww  li"l<  ami  vv^^uble  market,  wbtrli  baa  leva  ■ 
iirot-reeiot  orvullnn  nluce   Miuch,  l!<I)l,  u  iioirly  ci>iit|>lMad.    1W| 
IlKliUnK  wdl  bu  o  luiitnro  o(  cloctiK'lty  uiiil  gtui. 

Are  Llgbi,— The  k'tnit  MWirchliuhl    al    tlio  Wnrld*"  Fair  I 
electric  arc  of  ISO  OUi  ciuiillAt,  and  tbo  illunn  •>«^  id  I 

beau  ia  calauUtod  diuul  to  that  of  l4a,Ci]n,(iiH  i 

Waatera  aad  Braslllaa  Telacraph  Oevpany.  -    TIm 

for  thu  wuuk  oiided    Nuvcmhcr    II.   idtur  doil iicditK    17  1^ 
payable  to  tbo  Loiidoo  riutiiko  Uiiuiluii  Cubii -n  CjJiBtl 

Ktohaeud  -  The  newly  elected  Mayor  of  i:  .    Uliii^ 

Burl,  referred  on  taking  olBoo  to  Ute  eloctrtL-  ..^ ^   m  ^4) 

the  itniiortaat  matt^ra  ihat  were  rtqntrinc  eanteet  artnnt^i  tkml 
year 

Totton.  -Tatcbbury  Manor,  the  raaideDoe  of    Mr.    Co 
\Vilw)ti.  C.C.,  U  now  Il([lit«d  by  ateetrioUy,  which  U  aUo  : 
Into  recialailliNi  la  oonneoUon  w(lh  the  dairy  and  oUter  ^jartai 
premieae. 

Derby.— The  Eloelrlc  Lighting  CoiaiBltlee  of  tlia  Uwb*  T«** 
('.iniEx'il  oonabta  of  Aldermon  Ueearoae.  UeathcoM,  Leack,  Soirtv. 
and  Woodiwin*  :  Councillore  BotlOMiiey,  Oowrlne.  Datiaraertft, 
Uarrieoii,  B.  llnaUni,  nnd  Stone. 

IMatol.— Tendunt  for  undurcrouiid  HiaiiM,  are  lanpa,  and  Ml* 
for  Brlrtol  oentral  atation  will  be  received  nnlil  DM;.  I  by  Mt 
D.  Travere  Iturgw,  town  clerk,  t'oraie  eJ  tandar  and  afacWMIMB 
are  abt«inab:«  on  [layiueiil  of  £2, 

Switeh  iBTeeUon. —The  nanae  of  ona  of  iIm  lavaaMra  tf  tto 
new  awjuih  w«  <l«*cnbod  U>t  week  whleh  wae  SI*«n  aa  Bwi. 
ahoutd  be  Hnek.  Mr.  W.  A  tluak  U  euiierlatndaM  ut  patte 
llitbtliifc  to  the  Rl.  Hancnt*  ^'e«Icy. 

Henhaaptea. -The  lli|;hiray  and  Uchtiav  CoaniUaa  el  Ite 
NiKlbanMon   Town  t'ounnt  report    that,  afur    laaiwrlii^    tto 
eloctrio  l%ht  on  the  Markot.aiean,  thay  hare  Mkad  Uw   a^i      i 
of  Uio  oloiTtrlo  light  oom|uny  u>  «end  aa  eauntata  (or  Hilillajt  ite 
M|uaiu. 

aheredlteh. -^Ur,  B,  UanvilKSi,  VldinixIrTrt.  "'i  lana^ 
baa,   nn  buhall  of  hl^    timi.    Utoaia     W  .  '  tl^.  hww 

BM>D*i>ted  conaultiiii;   e>i)iiiicci    lo   llw    '  I  i  laiiJi 

Ijouml itcJi.    to  ailvUc   Uitui    on  Ihnir    |i<mj>wii    nxinrw:  l%kliB| 
uodeiloklnji. 

City  Mid  SeWk  LeadoM  Xatlway  Ceatvaay.— Tba  tvMlato  *» 
the  week  endlnc  Noi-euibec  13  were  £»!&.  agalMt  Ait  tm  u» 
OOmtepeiKUag  period  of  laat  year,  or  an  In  mam  tf  CUML  Tta 
toted  raeaipta  fo«  ItHUt  abow  an  tacreaea  vi  f  t.Ul  u««rthaaa  tm  Ma 


lotati  raeaiB 


ibiit  period  ol  Udi. 
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Pklalsy,— Tenders  for  the  tn»iH[or«n?«  of  their  el«ctrio  li^litin); 
powi>r«  are  lnviw<l  hy  tli«  r«ii>ley  Town  ConDPi].  Informntlun  by 
KppaiuUnMit  [ram  Mr.  W.  A.  Jtrjvon,  M.I.B.B.,  II.  Bothwcir 
MneU  GIhvow.  Ttnden  mMlnid  up  M  Mlh  Inn.  by  ilour*. 
VouDK  and  Hattm.  Mwn  oltick*,  Piisliyy. 

UvMp*oL— The  rnnin  contraction  of  tbe  Lirentool  Overhead 
RMltrM' l«  now  |)rjvrli(!kll;  frninlioi,  and  Iha  dctAila  vhlch  lift«a 
y«t  to  Ml  aLt«iid<^l  M  will  lAkn  but,  n  very  t)ioi  I  Itincv  It  »  iindtr- 
nlood  ihat  tb«  milwajr  oili  bo  o|>«rioil  lot  tiuiric- mithici  Uie  ii«xl 
monUi.  A«  aUit4xl  in  our  lut  imu«,  a  eucuiitHf)]!  run  liW)  been 
DiAdc. 

Sngar  HBfloerr.— J.  ftod  R-  UauHton.  Cottliuni  Fuutnlty, 
Oroonock.  luvo  r«oe<T«<l  a  cootnot  to  cuastruct  buildingr,  ptaiib, 
Olid  raoclunory  for  n  lUfTar  rvfin««]r  io  tlio  Eoit,  la  be  mpibla  of 
producuBf;  3,000  lona  of  rMnnd  lUKitr  in  ■  iiionlli.  The  workii  nr« 
to  be  filMd  aitli  nil  tho  lfiE«at  iioproi'ocuoiiM,  liicindidK  ibe  eloo- 
trio  lighi, 

n«Mw*ed.— Tlio  FleMwood  CoRinaiwioner*,  liavtnK  deflalMly 
decided  upon  n  lebeaa  ol  «lectrlo  liiflitini^.  h«v«  *ii|)Ciint«il  a 
committee  lo  ne^tiote  (or  the  puroliafe  of  a  »ite  near  Co^ue-roail, 
for  the  erection  of  tlie  neiMisaary  vrorlu.  Tlio  ('Dimniiaioiicni  hai-e 
had  befoni  tbom  tendon  and  leparla  from  16  cloctncal  cnKinecn 
■tnd  mtujivnio*. 

WMto«-««p«r>ibre.— At  the  lut  monthly  meeting  of  the  Town 
Commiioioincr*  thu  (lUHllnii  of  a  r»ini>any  takinK  over  the  |vo- 
vUioiinlo«d#r  WW  dimufAod.  K'i<|u>iin4  liul  been  niAik,  and  the 
ComtDiMkmer*  afiroeil  that  tliey  would  oan*ider  a  ivrupoirltJan 
ooioini'  (roia  •  nubeluitial  oonijiany  provided  tJie  condiliona 
offeree  wen  aatiafactory. 

C«Dibrl4(e.  — At  Ihe  annnat  mm  ling  of  the  Cam  brid)'e  Town 
Council  liui  week,  it  wa>  teaolvivl,  on  the  motion  ol  Councillor 
Clinn,  neoanded  by  Councillor  Vintcr,  that  the  acol  of  the  Council 
■bonld  bo  altixtd  l«  tbo  deed  Od  Irandur  of  the  powu"  of  the  Cor- 
poration under  lh«  CetobrUlg*  Klmttric  Li^litin);  Order  to  the 
CainbridKe  Klootrlo  Supply  Compnoy,  Limiteit. 

AeerliMlteiL— Id  ooiMOtoencool  the  Accrlni;tou  lian  Com)>any 
bavins  Mhwd  tJie  prico  of  giM  by  Ad.  {•cr  I.Onj  culib  (ett.  tho 
«xt«nalir«  Ann  at  MenrK  Howard  ami  Hulloiit-h  ni«  lixiug  a.  spiall 
iMtklluion  ol  alectrio  lijjlil  at  (heir  wurks  witlia  view  of  di>. 
pontine  with  tlie  imo  of  gaa.  The  moatdinji  "hop  und  toclmiail 
erliool  Imvc  been  Ii){hloil  by  olcctrioity  for  aoine  tliuo. 

Searboronxb.  — Tliere  will  be  *onu  Koorf  contnicle.  oonioinei) 
wltli  H  lovely  uulin^  tor  eleolricaj  lavn  diirin);  ttic  comiiie  i<|>tiiiH, 
If  the  risne  of  the  titnas  are  correct.  Tlio  Mayor  of  Scarborough, 
on  hU  election,  dwolc  ajiccrinUy  on  the  imramomit  imjHXtAucxi  to 
Ibetownof  tlie  t;eno'itt  arlo|iiioit  ol  the  vhrtili:  lii;ht,  wh!<.-h  il 
v-M  hoped  would  he  carclt^l  ni4t  durinj;  hi^  t«iin  of  olliuo. 

Wlc«n,  —The  falh>win^  gontlciuen  coiialitulo  tbo  <U«  and 
Kleolric  IdKbttng  Committee  ol  tlii>  Wi^-aii  To»u  Conned:  Mr. 
C.  B.  llnlnto*  (cbairnuuiK  John  t'.w  |ii<-<-cliuirmun^.  lUv  Mayur, 
Aldermen  Ackeilay,  Hill'iii,  Hopwiioil,  KichuiiU,  ami  titioilli,  and 
Uoundllan  tttiiiruu.  Hoolh.  Kiddle«wurlh.  Jutwph  Wilwn,  W. 
Rl|;by,  Oa^^ell,  Heiidurwin,  Joliii  .lohnoon,  Woiiwick,  and  J. 
Woods. 

BMnard  CaMle,— A  oonimitlea  hue  met  the  repreMOtatiio  ol 
Ihe  llrutJi  Kleotrica)  EnKin^nnnK  CoiniHiny,  Mr.  J.  il.  Hull,  to 
rooelve  an  approxtntale  oitimau  for  tijflitiniit  the  (own  ol  llurnurd 
Coatle  wtlb  eteetric  light.  Mr.  lliUI  lia*  made  ao  lii«peotion  ot  the 
river  with  a  riewd  uiilinni;  tb«  n^iiur  power,  and  the  matter  wnn 
diecuaacd  In  detsiL  The  l.i^faling  Committee  art)  ejipectlng 
lutth4<r  larticuUn  ari't  [iIahii. 

Vkraworth  (near  BalMn).— The  Pamworth  Local  Boan)  have 
apiioinleil  a  committee  to  conaidor  >lio[|ier  or  not  Ihd  <iI<^i:trio 
li](iit  jhould  bo  adojitod  (or  lUo  t^H'n.  Tho  town  ix  at  piioetit 
aapptied  with  cm  by  a  priralo  coiiif.Htny,  and  there  have  boon 
Boneroee  oomplaiata  from  millownon  anil  private  consume r«  lu  to 
tbe  bail  qnality  of  the  ffno.  In  one  cow  the  iUumiuntinn  power 
wa«  Bo  bad  that  the  mill  had  to  be  doeed, 

MeraeMBiM  TiwuwKyai.—Tho  dir«ctor«  of  llie  Moieoambe 
Tramway*  Coenpany  f«port  that  the  provihonnl  enter  nuiHoritini; 
the  oompany  to  conolruct  an  ndditionnl  line  wna  ooulirmod  by 
Parliament  in  Juno  lart.  The  IIODitl  of  Trade  declined  to  conarait 
to  the  u«e  of  electdcity  aa  tbo  motiin  |iower  until  mieh  lluie  if  the 
road  weet  of  Tho  Midland  Hotel  be  wnlentd,  The  dlrectoi*  pro 
poM  to  proceed  with  the  connlructiun  of  the  line  from  the  new 
pier  to  Kiu-t  View  In  rcudlnnu  for  niMltmuoD'i  traffic. 

Swan  Doited  Baetrlo  Ltxhl  Company,  Limited. —For  the 
year  ttuted  Seplembor  30,  1»0-.^  tbo  Uirectora  huvo  rcaolvod, 
•ubjeot  to  audit,  to  recommend  the  ahareholdor«  to  dnclaro  a 
dividend  k<  follown  :  t*.  2{d.  |icr  oharo  on  the  T-1,Ii(!l  ordlnnty 
•hareaffS  I«p.  paid),  and  4«.  Il)d.  per  share  on  the  Ifl.TAO  £!> 
Ifully  iMud)  aharM,  tree  ol  inoomo  tax.  This,  tOKOthur  with  the 
Intorlin  tUvldend  |«id  on  May  31  last,  will  miiko  a  total  diatribu- 
tloD  of  lO  per  Colli,  for  the  year  on  iho  ordinary  £:l.  lOa.  paid 
•liare«  of  the  Company.  Tho  dwidond  will  bo  paid  ii[>nn  tho 
regiatef  a>  it  itanda  Ihia  day,  and  the  wiuranu  will  l>e  iioued  on 
December  13 

Burton,  —Tho  tins  and  Electric  Committee  of  tbo  Button  Town 
Coancil.  in  thoir  report  nreoonied  at  the  laM.  meetlnKi  announced 
thai  tbe  gaa  manaser,  Mr,  RnniuUm,  hu<l  [itv<luc«d  pUnn  of  the 
diftncta  (o  be  llicbted  by  elecLrit^ty.  The  cost  oj  the  project  waa 
given  M  i^iSsOUO,  and  the  uommittec  recommended  that  ■pplioa. 
tion  tora  loon  to  that  amounl  be  made.  In  aiuwer  to  o  qttoation, 
AMermaa  LMie^  on  tJte  antliorlty  of  the  fpu  worha  maunirer,  wdd 
that  tbo  cnoino  at  thn  rdoae  dcettuvtur  «a*noluf*ufficieTit  [lewer 
to  be  aMd  (or  Uie  olacttlo  UkIiI,    The  commillee  were  empowered 


to  apply  Ifl  tb«  Covomment  Board  tor  permiaoion  to  borrow  the 
riHiuitvil  nmounl. 

Train  LlKhtlnK  — Ati  order  for  accumulaton  for  ItuhtinK  a 
fuithcr  i-('veti  tr»ini'  on  lh«  Brighton  and  Soulb  fowl  Railway  tut* 
boon  leoeiied  by  (be  Klocttiwii  I'owHr  Stflraj,"*  Company.  Thl* 
milwAj  comjuiny  ban  already  23  tmina  lightod,  and,  with  ibch-ven 
now  in  hand,  will  bnvc  30,  which  arc  expected  to  be  in  uie  after 
the  comnecoement  nf  thn  y<ur.  In  addition  to  tbla,  their  tele, 
^rapb  euperl>it«nd4<iit,  Mr,  Hout;hion,  Inform*  iw  th»t  i.hdre  i* 
every  po«ibility  of  ttty  lar^e  exl«neion  in  tiie  Tieur  fuluiv, 

lallBiteot  aad  Baekaejr.  —  The  Islington  Vestry  and  the 
HHvkiiry  l>inrlct  Board  of  Woika  have  each  zivcn  iioliae  of  an 
iiitenli'>n  to  make  application  to  tho  Board  of  Tmdc,  uuilor  tho 
Electric  Litihling  Act«  of  I68i  arid  I^H,  for  a  protitional  order 
onablinK  Ihcm  to  proiluce  and  tiupply  oteclricity  and  elcctrio  lljjlil 
fot  public  nnd  piivato  purfioeM  uiiliin  their  dinlricta.  Araoii)-  the 
KlrMl*  in  which  It  ii  proposed  to  lay  tbo  electric  main),  rhonld  tbo 
ajiplientlon  be  griuitM  and  tha  ord<it  cnnilrmeil  by  I'artumonl,  an) 
fligh-alrMt  and  (Jpi>*r'«Lreut,  Ullnglon :  Kollowny.road  nnd 
Seven  Siateiaroad  :  Ui^b.«treet,  KincsUnd  :  Ulch'rtreel,  Sloko 
KowinKtoQ  :  Kinittland-toad,  U are, streeli  Stoke  hewington-read, 
and  l>iU>toii.lHric. 

iBteroatlonal  llaetrlo  SjmdloaM,  —  Mr.  JiintiM  VAu^han 
WilUama,  *iltinK  in    Baiikrupipy   in    I^nrlon   on   the   Utb   in«l,, 

S*anl«il  a  Hindinit-up  order  tn  tlie  <:*aa  of  tho  Intomalioual 
leotrio  SyBdloaio,  n  oompany  whoee  re);l*Wred  office  i*  in  Man, 
dieelor.  The  neliiion  wae  |ira*«nt*d  on  belinll  of  Mr.  C,  II. 
Hod((Bon,  n  holder  of  5U)  eliares,  and  was  grantMl  under  tliat  a«c- 
tion  ol  tJie  Companioa  Act  wbiob  Halen  that  if  a  cumjiany  hae 
carried  on  no  buitncM  within  one  year  of  the  date  of  it*  iacocpora- 
lion  il  may  bo  wound  iiji.  Moinover,  it  wa*  ilatod  that  the  rogi*- 
lonid  ol&oee  of  Uie  company  iu  Mannbealer  had  never  been  Oficuod, 
and  no  bwdceea  had  been  ^riol  on. 

OoMbrldse.— CertAin  alAiutory  notiooa  are  now  running  with 
reforenoe  to  the  Coalbrid^  ln*t«ltation  which  do  neil  expire  tjll 
the  2Hth  inat..  and  durini:  tlie  currmoy  of  thcM  fioticea 
nolhinn  can  be  doao  in  llio  way  of  breakin)*  ground.  Tbu  maiiii* 
factore  of  tlio  neoeaanry  moino  ii  beins  pualicd  forwani  with  all 
•,)>ee'l,  Hiid  llie  oontracrtani  only  nwaic  detirwy  of  tlioac  and  the 
UTiiiry  of  the  nottcee  to  eommeace  work.  Hie  machinery-  ic  beiDK 
built,  and  when  oompletcd  and  erecto'l  will  embrace  all  the  niont 
modem  inproreraeDta  in  electric  lighting.  The  OMitracloi* 
int«nd  to  make  tho  Coathridito  initallation  a  model  tn  all  rwpecle, 
nnd  it  ta  nntteipntod  that  tho  cominny  will  be  able  to  eupply 
xlectric  ll^ht  a*  cbcnp  a*  ihn  jirwenl  Kaa. 

Ciaybnry  Aaylom.  -The  Atrhimfi  Committeo  of  Ihe  l/indan 
County  Cimncll  nr«  [iifiuired  lo  locoivo  Tondcra  for  the  inalallation 
ol  electric  lt;;ht  at  i.hit  London  County  Lunatic  Aiiylum  in  eourco 
of  CTeclion  or  <>i>ni|ileiion  at  Chiybury  (Woodford),  Kaaex.  Pfintfd 
forme,  bond,  and  hlhui-nipbed  uopiee  of  the  drawtufie,  twn  be  ob- 
lamed  on  application  to  the  olerk  of  the  committee,  M'  the  offices 
of  the  oommitioif,  21.  Whitehall-pkee.  H.Vf,,  en  nyment  of  £3, 
whii^  will  be  relurncid  on  abonnddotenderbolnfr  delivered  within 
the  »p|>oinlwi  ilnie,  or  ou  return  o<  the  fortni  and  drawlntn  balore 
that  timu.  Tendum  inuit  be  deli\«reil  at  the  oIBcm  ol  the  oom- 
iiiitieo  not  Inter  Iban  noon  on  Deaaniber  S,  1892.  The Gontraotor 
will  bnvc  loonier  into  a  bond  in  the  pen«1  sum  of  C^Oft.  with  two 
aiipcnvcd  nireilea,  each  in  £130,aaiecurily  for  tiiedueperfomiaDeo 
o)  tlie  contmcb, 

Wealon>aupor.  Mare. —Tho  Town  Commiaiianom  of  Worton- 
Fii|>»r  Mure  norv  Qiiich  agitated  at  thnir  limt  nieetinK  on  the 
qiiwtion  of  electric  Il|^t.  It  MOIM  thut  a  Arm  ol  ocoountAnte, 
Moii^n.  Cui'tis,  iTcnkinB.  and  Co.,  of  both,  have  written  to  know 
u|-on  what  toruii  tho  (.'ommiaNonera  will  band  oi-ot  their  eloalrio 
tiKhlinK  power*.  A  bing  diRCUaaiiHi  ensued  on  the  reeolntion  b> 
uiilertain  thl>  jirapoml.  I)e*ir«  woe  freely  «xpr«a»ed  that  tha 
Board  ehould  heeji  the  matter  in  Ibelr  own  band*,  Mr.  Philllu 
iitDucoiDi;,  and  Mr,  Palmer  teconding  a  motion  to  tbfii  efftot.  tit. 
I'elbick,  on  the  other  hand,  iwid  there  vna  no  one  on  the  Board 
who  was  compotont  lo  aee  the  matter  carried  out,  and  if  they  did 
not  act  by  June  iboy  would  be  In  the  bandi  of  outsider*.  Tho 
re|>ort  of  the  ln*|)eetk)u  Committ«*  to  coiwlder  tho  proimsivl  of  the 
□omfuiny  woe  finely  adopted  by  a  coneidentble  majority, 

Madrid.— Accord kig  to  Ui*  JShyiiwef,  it  ia  propoted  to  build  a 
gmitdamon  the  Uuadarrama  river,  n«nr  Torreludonor,  where  a 
fall  of  about  2tM)ft>  oan  be  ubt&iiied.  This  con  be  iucr«a«ud  tu 
a  toUl  of  I.IOUft.  by  bnilding  n  oaaal  lii-e  milca  in  lenalb.  Tbo 
power  obtained  will  be  uaed  to  run  dynamo*,  nnd  will  bo  trnne- 
milted  to  Madrid  by  wire  for  une  in  li|>htiii|ic  Iho  city  and  for 
other  i)ur|>o»e«.  TeotiuallM  tbo  |>owor,  anil  provide  «  supply  of 
wHl«r  in  the  dry  eenaon,  a  oaiial  eoute  Ifi  milee  lon^  will  be  built 
to  connect  Lake  Panl^no  with  OuotUrrama  ;  tlio  lake  betog  thus 
utiliied  u  n  atoniKO  reservoir.  Tho  plan  alio  iacludea  tbo  use  of 
the  WiiMr  after  jiawinx  the  dam,  and  water  jtower  to  supply  the 
Oily  of  Madrid  and  irrigalo  the  uuitntiy  surrounding  It.  Madrbl 
hiw  UI1W  It  vr-ry  lUHiiUiciunt  water  tiipply.  hihI  the  new  project,  it 
i«  Dupi-uteiJ,  uill  niiicli  improve  its  heiklth  'uiil  convenience, 

Oeatna  Station  CeUe.  ~Tbo  Electric  Power  Stornf^  ('omj-aav 
hni  o  recently  inlrodaeod  a  naw  central  station  accnmolafw  cell, 
with  a  number  ol  plates  (IoIaI)  nuiKUiK  from  42  to  132,  wltb  n  OOP- 
rwpondlne  maxim  am  dlscborne  ratoforotke  hour  oj  from  360  op  to 
I  ,'Ji>0  Mnperea.  Tho  new  central  Btalion  cell*  embody  the  tallowing 
improvements :  Uipncity  for  hiub  ratee  oi  diacharge,  l.iSW  amperee 
for  one  hour  from  ftl  {iwitivo  pUles  lU  a  maximum  ;  lend  box  witb 
iniiiUied  bottom,  tho  pintoa  aio  fitted  in  the  box,  being  also  pro- 
v>d<(l  with  lip  *o  tliai  oleotrienl  lenkoKO,  due  lo  eteaping  of  a«ld, 
osniiut  Ifkku  place ;  eooh  ael  u(  plates  can  be  eeiiarubely  rwnovwt 
without  interferenoe  witb  the  remainder  or  with  the  cirouit ;  the 
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ocw  of  flMBeolfen*  b  icrciUlr  IncraawcKl ;  tiM  arnui|i;DnieD(  of  tlM- 
trode*  t*  tuch  lliut  ui*  work  i«  unifanuly  di«tnbut«(1  over  iha 
wholo o(  itM  (ilAtoi,  ei'oci  irli«D  uorkiiig  nt  oiDurgoncr  rnWa. 

HMtaMMAvUui.— Allbe  nMUDtof  tho  HMkmonawike  nomd 
lul  wc^  itic  Kioctjio  Ligbuofr  ('oinmitlM  r*ix>rU(l  that  tlioy  liiul 
h«M  an  odJunriMd  awMiax,  wlion  tli«  t«rin*  of  a.  t«l«Kr*in  \im- 
lUtMttaaBited,  ottetittg  U,  uku  000  lii^hu  for  th«  Hecktnoud- 
wik«  »lu»  Wock*,  ifM  ooadmed,  Ui«  olfer  beint;  ■Dbjccl  to 
MTkneaoMiua  belnie  tnadtfor  Mtltfaetorv  limuUitinD,  nnd  that  Lho 
prioe^id  But  wMCdJ  Uui  <i<iated  by  the  HoAt<\.  No  rMolulion 
«M  pMMd  «|Mn  Ihe  tut«r.  Mtmrt.  Wood  (vloi""""  of  the  ooin- 
■uttMl  umI  UkOBulay  wor»  appoinled  U>  drnit  op  re|>li«H  to  a 
nunb«r  <ii  lettsr*  from  priv«ta  etctlnc  liKhtiTiK  cainpKi>i«i  who  hod 
b««n  wiitton  to  Mk^K  upon  wbottornw  Uioy  voold  ttjthv  lho  lown 
wtUi  dcctrioity  si  Uioir  own  coat.     The  iiiiti<i(««  iroro  iip|)raT«d. 

Boddw»a«M.  -  Tfco  work  of  Uying  tiio  oloclric  rnninft  in  Hud- 
dor«li(ild,  wbjcb  luw  b«oii  done  in  a  carciul  aad  ■ubatantia] 
BlKDDer,  hM  iii«d«  Mtlabctoty  [ira^iM*,  and  tn  noir  nnvily  coin- 
pl»Md.  Tbore  mb  now  2.B(K>  y«td«  o(  conduit  Uiil  for  Itic  high- 
tewlou  RulnM,  J.MO  ynnin  o(  conduit  Uid  (or  tlie  low  Uiii-ion 
muna,  Mid  (H  janDiion  boiM  liikvn  been  buUU  The  conduiu  for 
tM  DMfu  luve  b(«n  Inlil  in  the  p[inci|ial  ulrccU,  irhich,  under  tho 
firavlaiMu]  order,  (onu  tlio  coiDiJuliiot)'  ilim  of  lho  boroiiKb,  and 
the  mun*  uo  of  aufDciant  alio  to  iae»i  ibo  (ulure  reuuiremonto  of 
eonfamon.  The  occuploni  of  u  number  of  ibopa  aod  olfioM  luiv« 
dremly  applM  to  b«  connectod  to  tli«  olecuio  nutuin.  Some 
ulvkiiUKWua  iKwltiona  hftvo  b«M  MKuml  for  Uie  tiuiafonnor 
dtallons,  Mitd  (ben  aro  iww  in  oourw  of  enwlion.  I(  is  IboroUKl'l/ 
"I**'*'  t*M  by  tho  ^iriDir  of  llio  comine  jeeir  Uio  eleolrio  sujiply 
•ill  bo  cotnmcoood. 

■'"•"•fc^Mii.  -  The  Wlkit«liBron  Town  and  Harbour  Truat  had 
botoru  ll.t'ii'.  :il  a  BpooiAl  laoetliiK  I"*!'  "vt^k  the  quoition  of  electric 
ilgliUii)-  opntraol*  aiu)  l«e>ui).  Tli«  oominitlM  reiwrUid  that  blio 
cUTveyor  liad  bonii  iivtnMtlixl  U>  advorliitv  tor  boudera  (or  tho 
muKm^y,  brickooik,  nnd  ooncroto  b  onKi^e  (ouncUUoiu  *nd 
oollitr  MMtJngB  In  aucotdniico  with  lho  apccilicationii,  A  loiter 
WW  rend  from  Ihv  Ixioal  (lovenimcnL  Hoard,  onclutioi;  fotnuil 
Miiictiun  tor  tho  TrnalMui  to  tmrrow  £14,000  for  imrpoww  of 
cleotric  Ii);hliii([,  i«  be  f«|><ii>l  willuo  n  |«rio<i  of  »>  yoan.  »od 
DOUtvim;  that  the  Apjilicotion  to  borrow  au  addiliorml  i:T,<K>0 
■MMiaid  b«  dirforrod.  It  wa*  a|[iooii  thai  tba  nval  of  Ibe  Board 
■noDtd  (.t.  -r.-v.r  to  coDt*acta  (or  elect  i  ic  ligbliof  plant  already 
owTovwl  ,  lie  motion  o(  tlio  clialrittan  It  w»»  mtt^  tliat 

Uio  (H.c-  bo  iHX-ruwed.  the  ohainsaD  romaikinic  Uioy 

would  hmti  r.u  ililiiciillj  in  olit-viairii*  it  al  3^  jior  Coill- 

Slaeuio  t48lu  In  Flour  KUla.— MoHrn.  Cbriity  Urof.,  el«u- 
Irleai  iui|fin«gr*,  of  ColultoitM',  bare  of  Ulo  boon  placing  inslalla- 
tioiu)  oi  tiie  oleculo  Uuh»  In  numerow  iour  mUU.  They  are  now 
OTColiuic  *  i'«t7  ooinplM*  )<laM  (or  MO  Ugbu  far  McMrs.  J.  and  U. 
Itabkiwun,  Itoptforii  Bridge  MUb.  tireeowioh,  oomlaUoc  of  n  alow- 
■lieod  dynana.  driven  by  U-hp  fra*  oncbe,  iind  all  ibe  lateal 
inurovuBonta.  IncludiiiL'  •  Urtte  nuoibor  of  bantl  lain]H  of  a  new 
and  liMfiravod  tyjie.  I*"*  ka*e  aim  ina'ln  inii>ortaiit  altemtiona 
ml  oiloMMna  w  tlie  mlAaof  Alown*.  P..  MnrrUfn  anil  Som.  Col- 
vntalor,  aad  Mewr*.  LuflhooMand  Hamrnoiirl,  of  Borough  Bridie*. 
Anion);  iiumerou*  iavlailaciorjii  iti  oth«r  cln<iiaB  of  oleotrio  work, 
tliuv  tiaie  in  liatxl  a  «iM  li^bt  plant  at  Siook|K>rt.  a.HXIliirht  plant 
at  Ala>l>ol»,  111  ficollaiid,  and  a  )ar)(o  couibiiud  arc  and  incanda»> 
coot  jiUnt  111  aa  eitoaiivs  jmiior  mill  ai  PurllooL  Tlioy  »r« 
■DAklnic  on  oniirely  new  apiilUatlbn  ol  eleetrtelty  in  a  Utxo 
clotliiii);  la«tory  n«M  ll«Ui  In  the  abape  of  n  Ut^O  itumbor  of 
oloutriu  "  K«aN>  ami  iron*  "  tor  ironioK  In*  Karmeota. 

Iiondon  Cesnly  Con«oU.  At  the  meeting  of  tlio  London  Ooonlv 
t'ouniil  nil  'rui'-dny,  tlio  Tll^liwnyii  ('jirnnltloo  reported,  wlin 
reference  tu  iJin  iipjioanlnioni  of  Mr.  A.  R.  RoMlUtr  nx  ia'pactor, 
atkMtlory  of  CM>  a  )-n»r,  Ibat  they  «4n»iderei|  it  well  for  Uiiii 
amMtntlMOnt  («  be  oonlinned  on  )>robalion  ontd  Xoi-cmber,  IH^n, 
■Bt^t  to  OOBltrmatiuw  at  Ifaii  dnco.  Notttoi  wv iv  iuiiolio«i!<<  for 
UyUw  main*  by  tlie  WoatiDinoUr,  tho  IIoiii>c-io  Houtc,  the 
K«n«lnKton  an-l  KaMtobrldKe,  aad  the  Nottinit  11)11  EUdrie 
Oempania*.  Tbo  Hi.  Jiunaa  ud  P»ll  Klall  Electric  Light  <;oni|<any 
bad  glvea  an  ewieryency  notfeo  of  inlontion  to  Hubetitule  onnoured 
oable  fbf  Uia  exiatiBit  bare  oopper  maliu  aorou  Pallmall  by 
Wnlwtoo'iitaoe.  Thi*  i-hn  oomntitioa  roitarded  a«  a  very  deeirable 
■lleruloa,  a»d  neeilo'l  to  be  mode  lu  all  ca««M  an  aulekly  aa 
pOMlble ;  ao  that  they  wore  of  o|Hnlaii  tbat  cJie  action  ol  the  cwn- 

Ky  Id  tPMling  Ibo  nutter  as  one  of  emervency  i«  JaMilUMe. 
>  ooiDwKiofl  aliM)  reoeminended  that  pemueman  be  Ri**"  to  tbe 
(General  INMt  Office  to  f>Uf«  ut  Midltiaaal  foar-wire  oaMo  in  tlie 
CWBnMKial.rcad  eubway. 

>vf«l«y.~Aldormiui  ('ollini(*,  in  movtiii;  tho  Bcoep4«ooe  of  lb« 
t«nilen  tor  electric  llxhllntc  plant,  which  wo  gnye  la«t  week,  aaid 
Um  aommlttop  b»li«vad  ibe  etoolric  ligbung  nutton  would  bo 
uiilied  dwrini  (lie  (ftriag.  ani  Ihey  were  deuronr  tbot  the 
otbar  work  ebovU  be  gotitK  on  at  the  eame  time.  By  dobin 
tlutt  Uier  would  liave  tlio  oleeuio  litfhl  in  nuch  a  etato  tbat 
anyone  dealrii>|[  ta  take  it  up  Muld  do  eo  tMifoi«  niiUiimnBer, 
Biwl  |ir«venl  ibe  c"*t  ruidi  tbat  ml|{hl  be  otade  In  lh« 
wUitM.  Tbo  aaioUBt  of  Uie  londera  woe  CI.1.:iuO,  wliereM  Uw 
arfitlaal  oMlnutto  «■•  OO.nO,  aMl  tliey  IuhI  gut  powers  from 
Uh  Loual  Uvremiwmit  BoanI  to  apMid  x'.':i,UIJa  AMerMun  bm- 
caaler  aabl  tlie  lendvni  were  rat>  elnbutaie.     Tlw;  had  adoptod  a 

3ieokl  lyiavm  ol  rable,  whkb  ini|tht  ■nldy  bo  j>ul  lii  the  iMttooi 
the  Alhuitlc.  In  oaavwr  to  iiueittoiu.  ho  Mid  Ibe  lei»)nh  of 
the  atUen  winikl  b«  alraet  'i,'3ln  yarda.  the  Inyinc  onUuiintf  a 
ooet  of  ei.tn*!  additional  to  tko  uwunt  meaUOMd.  Tlio  bulldToiC 
waa  •ulUctently  large  to  MMOMmodMe  twioo  tbu  plant,  and  Ibey 
vi  tar  /lutJttr  Mtmiioa  whon  iModed. 
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Covaatry.  — Con»iderabl«  UiwouaMOO  m  Ukiwc  |d«c«  i»  i 
oirole*  rtvpeoting  the  piopoaala  of  tir.  VV.  F.  <*iaJ  Ifakt*,  Ua 
pntohoaor  of  Uio  uadattokuig  of  tbo  Covootry  and  l>Mtli4Tni» 
ways  Campany,  to  proi'iJo  a  new  e<[uiciBenL  oui.* 
imclion.  The  latter  in  oo  tbe  oiveriiaMt-wira 
maoy  object  to  beosuM  of  tlie  IMmwoaa* 
mreetii.  On  the  oiber  liaod.  it  it  oontwxUd 
oaa  bo  M  modified  nnd  odi^ited  U  to  praotiMlIy 
ntl  objectlono.  Tho  ('itv  Council  bave  ui>  to  tbo 
the  lUAtter  ei  aiin'e  leni(tn,  iwu*  of  tbo  laHuontwl 
body  boiuK  oppoMil  to  trmawayn  ihroi^fcb  tb*  eity 
Hvatem.  The  (lenenil  Worke  CommiUee  bAv«  aiipalDtvl , 
Mivriotl  and  Couooiilar  Andrewn  a  apeolal  <l»p«4At 
l.on]ii  and  innpect  (ho  workinn  of  tho  ayHtotn  tb«nb  « 
do  K  n«xt  week.  On  Wedneeday  Dight,  boweireri  Ml  I 
party  left  Coventry  (ortheMni*pur|>ot«— vil:  <'.o«iMdlloi»l 
Thomat,  Haywood.  Webb.  Wonnelt,  Fo«'lar.  CaHooU,  W«k< 
SrAlham.  They  were  acoonpaaied  by  Mr.  SeJloo, 
onKlneer. 

Beaforlli  and  Wntortoe. — A  propoml  i»  od  foot   lor  tW  ■M' 
li»limenl  of  ii  oviiim!  g«iioratine  eluion  kiwi  ayatom  if  aoteW 
flupplyini;  ibu  i'l«clrii:  ourrenl  thniiwhout  iLa  ui*trict  «(|«ImI^ 
Walotloo,    Bliindvll«iind»,   and   Croeby,   noor    Li* 
undoralnnd  that  it  it  mcoting  witb  a  vorv  enoonr 
from    ihe    ro#idente    who    hai-o    t*  yet  had   tbo 
h«(ore  tliem.    A  nuuiborof  gcntleeienhaTa  alr«a4y 
intuolion  of   Hupporting  the  undertaking.      Tbo    t 
thow  at   the  dunrinan  and  •B^-emI  mmabora    of    tbe  twe  lad  ' 
Bonrdii,  and  other  promineiil  realdeiila.    A  ciraut*r  erill  ebailt^l 
•ont  lound  to  the  houaebohlen  in  tho  district   potntJn^— d») 
ailvHQtwM  of  tbo   ll^bl,  and  enctoeiuK   a   roqaWthM 
staling  about  how  many  liubls  wdl  barei|uir«il  in  aMbei 
Bjtft^m  to  1h)  oduplwi  will  bo  the  aIioriiatiiu[-earrmt 
■ystciD,  which  onabloi  a  ocntlored  diatriot  liko  the  on*  oadis  i 
indention  to  bo  acrirod  ooonomicolly.    Tho  oauinver  tor  Ibai 
In  Mr.  Wilfrid  S.   Itoalt,  .K.M  I.CB.,  60,  i^iwUv^atrwet,  UmW^I 
and  tlio  Mcretary,  I'm  (tut.,  Mr.  Cliarle*  Stoitaaougki,  U,  Im^  ] 
ntrtul.  Liverpool. 

WiBdenMro.— At  tbe  nionthlv  ateotloK   o(  Um  \ 
l/xiiil   Itoard,  tlie  ohairmsn  etntw  Uial  an  appUaaUad  Inm 
Fou  kM  for  pcrmiSMOD  to  by  an  elecufc  onbia  w*»  wniM— 
lho  Main  Itcada  Commtltoe  of  iheOianty  Coaoefl  M  iMk 
meetiaic,  and  they  oonaentod  on  coaditinn   tJiat  h«  naki  Ik 
inllo  |ier   yoor  a*  way  '  laaro,  aiid   undort^ok    nil  rUba  aal 
leariBji  of  the  road*  In  proper  ooiMllUon.     Kw  eupp^**^  *^  ' 
iieM  Kuonl  bod  given  their  oonMnt,  and  It  uitty  rtonalMrf  te 
Windonnere  Board  to  ilo  the  Hune,  iijnin  similar  tvnna  W  d 
tcrantcd  by  the  County  Council.     Mr    Fan  k>w,  who  war  |wa^ 
■Old  it  woa  not  propoood  to  obtain  n  provialonal  order,  b»  W  cwt 
&•  a  pi'liale  comjiany.    He  woohl  undertake  to  eu|>fily  111%^' 
lerinx  to  bo  uiulually  a^freed  opoo.     He  bod  olraady  eaidt^wpw 
menl  wilh  the  BowoeH  Ixxiat  Board  by  which  tlui  li^  ■■•  »W 
aupptied  where  rc<]uiredat  lho  ratoof  ILkl.  per  unit.    Tbadaka^ 
he  underetcod  tlie  U[roomont  with  tbo  Bowitoae  Looal  Ibavd  ma  ' 
that  tho  oloctrlc  light  ehould  be  fupulM  at  U>o  eaiDa  evt  m  fu^i 
.Mr  fowkea  eiplained  UtM  llk»t  w**  In  rOe|K«t  at  tba  paMta  MJidJ 
lik'htink'  only.     Ho  c«<ild  not  Bay  whether  ihoy  oouU  da  lla  ^mJ 
lor  tVuideruwro,  aa  be  hMl  no  b»«ia  to  go  aw>n.      II«irliig  pnM 
to  aubmit  thd  agrooinent  mode  with  Um  BotrnM*   Board  la  ' 
clork  he  wilbdtow.  after  which  a  oomndltae,  eooelatii^f «/  Um 
Irving.  Oanett,  and  FhltlMOn,  waa  appolated    to  ladk  iaia  i 
malter,  eee  what  arraitgenuala  w«t«  likely  bo  b«  eatfblj. 
refiort  to  next  nioMing. 

Pananh.— An  adjonnkod  meetlXK  o(  tbo  Penarth  l^oill 
woa  heUI  on  Monday  toconeider  the  wheme  prepoaed  a*  tka  ' 
meeting  of  liichtinc  tba  town  by  oleMrlelHr.  l|r,  J. 
engineer,  at  Wait  B«t«Mt«e»,  CWrdtfF,  atl«ndecl 
plana  ahowlnK  the  principal  itreoCa  to  be  li|(hted.  Mr, 
i^t  a  poworful  cotn)iiuiy  waa  boian  forBie>rior  thie  fmrpo^  i 
should  the  Heard  ftrwi  the  naeaesary  pemlnkm,  work  wnaU  i 
ooiBUMnced  forthwith.  Ue  further  euted  that  bla  ooMpaay  < 
be  prepared  to  andertoke  the  U|[btfaic  Oif  Uia  (irincttasl  IbsVM 
faree  M  amorce  of  eowiethlm  bmUt  £3  per  lann  par  titya  a 
anewer  to  a  queateoa,  Ur.  Roee  eaplatftod  tbat  tlie  |irieB  ftsriBISBM 
iMuaee  would  noi«xoead the  premtt  ita»  phary^  by  faera  ikMiVpv 
cent.  He  pointed  out  tbat  U  the  Board  ilerided  to  tlitb*  IIWM<^ 
tbie  prioe  would  be  usatertolly  redaoeil.  The  oIbbs  ol  Mr.  Rhb*^ 
<liac«*aed  b*  Ibe  Board  and  ureuntWy  i«cM*ed.  TIm  i 
oakod  whetbar,  it  the  Boatd  deotded  Ml  to  liffbl  tho  , 
■troola,  tbe  nropoaed  company  wonld  etUI  proved  witb  tlse  I 
to-beuao  ll«bUa(  by  aUotrietor.  Mr.  Keee  aaewiaad  li  A* 
aOmallre,  and  atatod  that  Ue  priiMlpal  object  «■•  la  wom  ifee 
aote  tiftbt  to  oorry  Ibe  neoeMotT  wires  tbroBgh  Mm  eMaalik   D> 

I  hill in  mill  ihn  Hill  1  iiinililsl  iintiii  niiailir«  llii  iisWInB    ft 

Roee  then  tbonked  the  Board  for  MMlrommeoy,  and.  UeONidadaa. 
statod  the  oeUaiated  capital  t«qtilfed  for  the  atttjinu  ««t  rf  Ito 
project  wouhl  be  about  £15.000,  and  no  uonMeul  wb«  ha  n(«bb^ 
that  his  [Kitiner  and  hlniMlt  erere  prefiored  to  flad  nae  tbliil  aftlB 
eMOuiil,  A  miggeniion  waa  ailoptod  that  Uw  ximk  ba  taMVM  ' 
to  apply  to  all  towua  which  have  adopted  the  ejMtai^  IW|aWB( 
tbe  Bolwoie  worked  oatlsAkCtonly, 

Araadal  Oaette.  -The  eonUBct  lor  the  elaelrto 
Arua<lel  iMllo,  Oio  awt  of  tlw  Uake  «1  NorMh, 
■ecureil  by  lUe  Utuali  Kleotrleol  Sn|tbieetla|r  Vamntrnf.  unB  *m 
one  of  tbe  UrxeutOBd  laost  oonnlau  |irl>ala  InMsllstliMi  la  tto 
oountry,  oonpriiiMt  sosne  1,301  Iomim  uf  IS  ii.|i.  lar  t^  aa«k 
Ui|;otber  wilh  an  wfdiUoual  aumlMt  m  Ugble  tm  tba  Mm  ^hb 
yi  Mc-ii.  laape  for  tba  driven  aiid  dgbt  lOfNhp.  for  IWntw  ito 
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ono  indiMtiTi  o^  ohoald  be  worksd  u>K«lhar  In  tho  lat«rwt  ol  tlio 
fMbU«  U  \Aty-o.  Om  far  liMtlnir  r»n  ht  nroiftamk  far  half  *li« 
prioa  ol  |pu  (or  llifhUng.  Bf*dfonl  Mad  SU  I'^uoras  bni-«  bwou  at 
work  for  HinM  liiao.  noil  are  iiuikiD)t  urofila  DrutAl.  Gloufptv, 
Vork.  MBiicl»Mt«r.  Koltinitlwin.  DundM,  nuildomOold,  rbottor. 
Burnlejr,  BodUiiiotI,  BUck|HVil,  Poruuionth,  Hull,  Burtiiitny. 
\Vor«atUr,  WolTOrtiiiinpMii,  st^.,  sr«  ilrcwlr  M  work;  anil 
MktU  avwy  otli*r  Uivrn  oJF  importancB  is  «iiii«<r  conBidentiL'  or  liati 
dMMMl  U|nn  takinK  it  ap  oa  ■  muniiriMl  inUuatcy.  Tho  biiiinoH 
inerWMB  more  Kpial)-  wb«n  fMt«r«d  »y  a  eorporallnn  thou  by  n 
oompMiy,  for  lh«  rmtopmn,  bttfoff  nrloftlly  tho  [irajiriotAr*, 
lKk«  ui  inUira*t  In  ikt  apognn  of  th«ir  own  IniluHti-y 
wli^n  ihoy  hiiow  tbiit  lu  profits  Ifo  to  tbo  redtiction  of  tli«ir 
own  r>l«at.  I  am  suto  thnt  in  two  yoim  10.000  liim|M  iriU  be 
t«k«a  uL>  UI  Yanooutb.  Tho  irorporatioa  luoK  u  ill  obnorb  nonfly 
1,000  Rt*«7  botfll  mud  l«k«  It  (or  tboir  own  |iro»jiarity  ;  iiliopo. 
oSoM,  and  pHvM*  bouM»  follow.  Kow  th«  averaee  mvnua  pot 
lamp  (l(«d  nay  b«  (ak«a  at  lOti,  par  annDm  at  6(1.  i>er  uaia,  aed 
lU.OM  UiDpa  will  ptoiluoe  a  f«v«nu«  of  i:.%,oOO.  T)>a  working 
eipBnnv  may  be  uken  al  00  pur  oont,  nl  tho  Krivii  rdcelpta,  and 
10,000  Iniuji*  wilt  bWo  a  proflt  of  £^/O0  \»t  atuuuui  lo  |«y  bitormt 
on  loan,  to  p<o*trt«  slrikinK  (uii'1.  aixl  to  |iay  for  |.iibli(<  l!},'litin|;, 
or  to  reduc*  Uw  ralML  Full  alkiwaneo  ib  ma'tu  In  workin),' 
eipenaM  for  dofmoUtwa  and  rao«wal.  Ad  alocu-ic  licht  plant 
moat  alwmyt  b«  tnuntatned  in  peifoot  wnrkins  on!or.  Nothing! 
eaa  W  alktwad  to  decay  or  d«|>ny;iAt«.  I  do  not  repoinmoiirj 
the  ooiKinUlMi  U>  (;o  In  (or  ID.OOO  tampa  at  «noe.  I  tbink  it 
wUI  b«  aafficiaiil  to  ulart  irlib  stnikllor  ptuiit.  Tbo  growlb  of 
biiaiiMM  ia  caailT  R»t  by  tho  tcoItipli-Mtion  of  plant.  U  is 
IHwpoMd  to  Mtoblialf  tbo  CMttral  HtatloD  at  tho  north  aai)  of 
tba  8a<itb  Dona*  n«ar  tho  V1«b  Whut.  No  (ilaco  in  the  whole 
borengb  can  b«  foood  rmfo  ini!tab1«  W»tor  i*  nbuiidant.  cml 
b  MWy  dollvMOd.  CbotpaniJ  t<>j:Mnn'blo  buildinpi  vao  bu  buili 
tboro.  and  uniba  ol  |miw««  oan  bo  mftallod,  which  caa  b«  multi- 
t>Iiod  at  tlH  butineav  iocrOMCa.  I  think  tt  would  be  onllo  ■utllc^icnt 
to  ilarl  with  a  capita)  of  £10.000— *!/..,  buildlti|r  £l,niyi.  niid  (ilniil 
nuil  inaiii*  £H,BttO.  Thi*  woald  |{ii-e  u*  powor  BulU<tiiint  lo  piuii'lc 
currHiil  for  4,600  35-watt  lani|n.  Tbo  Corponilioii  haiu  alr«i4<lv 
>d*«rliHd  for  tMtdefa,  nad  Kioral  tsiulen  hatobocn  lubonitloa, 
Vhlch  I  havo  «ara(uUy  examined.  Th«v  vnnr  ao  aincb,  and  an 
baoad  on  aitch  dlllRTOnt  aM>um|rtioni>,  (bat  1  do  not  rtKxinimonil 
tha  aoooptanoo  of  author  of  Ibom,  bat  I  cu^mat  t«  tho  oommiKee 
that  wh«a  th«  aathority  of  the  Coiinoll  bo  obtained  lo  OxpMid 
iCIO.OCU.  full  doUuled  icerifioaliona  of  a  doSnii«  plan  be  iiropatod 
«poa  wblcb  cooipiirBble  and  *c««|]tab1e  tondcn  can  bo  inviicti 
train  tboao  who  bare  DOmpot«d.  I  mm  a  i[mA  advocat*  of 
imbUo  ligbUng.  Itrilllacit  iltuialoatJoii  locroaaM  tb«  MouHty 
of  oar  NtraeU.  Aeckl««itM  In  buffo  town*  are  rtJntirdy  (greater 
dwrtnc  tho  boun  ol  darkneai  than  dnrjag  dsy%ht.  The 
aOMUiit  ol  Iwht  di«tr[butod  over  ibo  roadway  by  aa  ordinary 
•ttMt  gu  bamor  i*  vory  «nall.  and  the  aittcm  hallway 
bolWooa  tbo  laMppoMa  am  not  luuoh  adranoad  from  dnrkn«Mi 
Hnoe  MMldonta  at  Diebt  aro  (rMiuant.  If  one  am  lamji  ivplaMe 
foar  xaa  lainiia,  the  illamioation  ■*  iroprorcd  four  liiDOo.  Thus  5(1 
are  tamii*  wa«td  r«plae«  900  vaa  krapa.  and  k'^'O  much  beit«r 
oSoda.  Moreover,  balf  ol  tbeoe  lamp*  can  bn  put  oat  at  mld><i)(bt. 
■ad  beooo  we  find  by  osportonoo  (hat  tlio  oo>t  ol  Bininlalnimr  tbo 
oleotrto  light  d«Oi  not  Qioeed  that  of  kiw.  Koar  ordinary  (puUmpa 
Mat  in  Vaimouth  £13.  '(«.,  and  ooe  ntv  will  cost  £\i  per  unam. 
PnUic  rtrcct  li«bt4D(r  |H*<a  all  the  ratofMycra  of  tho  Doranirh  an 
hitotMt  fai  tho  Dndottakiag.  It  la,  monovar,  m  pvot  od  vortiNUMl 
(ur the oloctnr litrbv  IttMidonMrothMiaaythmgolaotopopuUrtM 
tho  mot-eioont.  I'ublio  Mroet  llj-htin);  nvoaro  all  olaMoe  aliko 
Moreover,  it  tnant  bo  done  vreU.athierwiae  it  would  have  tho  opjioaitv 
•MboU  Km  lu*  been  tho  owe  Ln  more  than  one  inatance  wboro  vorj 
tmpenect  atrool  llohllu^  «'m  aUcmuUvl.  I  <lo  not  advocate 
IMblfa  MtroeC  UihUng  at  onoo.  I  think  it  bettor  to  Kiart  iho 
•tatlen  o«i  a  ainiill  Mb  to  acquire  eijiorianee  and  aooure  oonfi- 
donoc.  lint  when  all  levoinff  well,  then  tbe  iUominaUon  of  the 
qnaya.  of  tbe  >'!•)■  ft'hiut;  ol  tha  Market -|4aoo.  and  of  tho  Panule 
and  pleni  by  arr  lanipa  wUI  ooavari  Vannoulh  tM«  a  place  of 
beauty  bv  nljclit.  Other  soafUo  raeon*  >iU  be  auriNweod,  and  tbo 
town  ItMll  will  bo  advOTllwd  all  oi-or  iho  Unlwd  Kingdutn  lu  n 
way  that  no  jiayinaat  wonild  aoourc  " 
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Aa  oJmuio  oaergir  meter.     Kolierl  PippMi«,3l,  Kndy- 
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lado CoarMuy,  II,  Ijunboanie-road,  CUjibaBi,  Lotidoai. 
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Shaw,  4^  Coirporallon  Mraet,  UancheMcr. 
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'J'x-imitn.  roinnKr«ial  mrcct,  Halifax. 
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'.M-'iOTi    Imprawmanta  In  alterBallaK-earronl  malaofc     W 

Lloyvl  Woe,  Mi.  Linootn'finu^eUla,  Ijatidoit.     (TW  . 
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NOTES. 


L 


Appointment. — The  PuetoiMter'Geiwnl  ha*  con- 
ferred tbe  ftppoinlmsnl  of  enitineei'-tn-uhiflf  and  elMtrician 
to  ibo  fml  Office  upoD  Mr.  W.  H.  Preeee,  F.K.S. 

Sooietjr  of  Arts. — A  paper  will  be  read  before  the 
Six^idty  of  Aru  oa  tbe  30tb  in«t.,  at  S  p.m.,  hy  Mr.  Ju. 
Douglas,  on  "TheCopp«Tlleiotirc«i  of  the  United  Statet." 

Old  Stadenta'  A«sool»tIon.  —  The  previdonttAl 
addreas  of  this  auociation,  entitled  "  Human  Djnamict," 
by  Mr.  LI.  B.  AtVinetMi,  will  be  delivered  at  the  FinBbury 
Technical  College  on  \ovember  30  at  8  p.m, 

Sonth  ZiODdon  Railwny. — 7b«  Standard  gives  vent 
to  the  oomiiUinu  uf  corre«|)ondent«  on  the  orercrowding 
of  the  South  London  EleoLric  Riilwiiy  on  Satiirdv  after- 
noons and  other  times.  We  are  jdaased  to  im  tbi*  tign  of 
the  tiai«* .-  it  ctrtainly  shows  the  line  is  appreciated  ;  and 
what  suburban  line,  ws  should  like  to  know,  is  not  crowded 
at  epecial  timea  t  All  tlie  same,  at  llie  traRic  t;oes  up  the 
train*  will  have  to  be  increued  in  number. 

Niagara.— The  large  tunnel  for  the  tail  race  at  Niagara 
Falls  has  now  been  finished.  Tbe  engineers  expect  to  have 
tbe  turbine*  BOd  the  rest  of  tbe  |>litnt  ready  for  running  in 
March  next  year.  The  plant  will  be  capable  of  yielding 
76,000  b.p.,  and  sa  BoAdo  ie  estimated  to  take  only 
45,000  b.p.  at  present,  tbem  will  be  sufBci'ent  to  replace 
alt  existinfi;  engtnea  tn  Boi&Io^  and  still  leave  30,000  h.p. 
for  transmission  elsewhere— Chicago  possibly  among  the 
rest. 

Turin. — A  bold  project  is  bein^;  brought  to  the  pmcttcul 
point  by  two  Italian  engineers,  MM.  A^i<:!io  and  Amri, 
tot  tnntmission  of  (orce  to  Turin  from  a  waterfall  on  tbe 
Italian  tide  of  Mont-Cenis,  40  miles  distant.  A  power  of 
4,000  b.p.,  by  means  of  four  vortical  turbines,  is  spoken 
of,  the  force  to  be  tranamtlted  elootrically  on  nix  bare  over- 
head copper  cables  to  Turin,  following  the  railway  of  the 
Suta  Valley.  The  coat  of  the  project  is  given  at  four 
million  franca. 

Book  Reoeived. — We  are  pleased  to  note  ihe  i««uu  of 
the  ti/tb  oditioQ  of  that  well-known  scicDtific  classic,  "A 
Hand-book  ot  Electrical  Tettiog."  by  H.  R.  Kempe  (Spon 
and  Co.,  Lioodon).  A  considerable  amount  ot  new  matter 
has  been  added.  Tables  by  Musjin^  Glover  and  Co.  have 
been  inserted,  as  well  as  recent  submarine  cable  data  by 
Mr.  Herbert  Taylor.  The  work  now  extends  to  076  page*. 
We  have  also  received  "  Eloctric  Sbiplighting,"  by  J.  W. 
Urquhart  (Crotby  Lookwood  and  Son),  illustrated. 

Firo  at  Cnmabr-street   Station. — At   10  o'clock 

Isct  Fntlity  ni^lil  scvor.il  c-iHs  ru.tcbod  the  fire  brigade 
abtUona  for  Caniaby-street,  GoHon  siiuaro,  and  the  news 
was  speedily  circulated  by  telephone  that  tbe  basement  of 
the  premises  of  tbe  Su  Jaioee's  Electric  Light  Company  iu 
that  tborongbfare  was  on  lire.  Several  engines  were 
dMiHtebvd  to  the  scene,  and  with  the  aid  of  a  hydrant 
the  mischief  was  restricted  to  the  portion  of  the  pramiaes 
in  which  it  bad  originated.  Much  damage,  however,  was 
canted. 

Eleotrioltr  At  Kensington. — A  well-attended  con- 
rfrm-iine  WM  held  on  ibe  17ih  inst.  at  tbe  Keiistn^on 
Town  Hull,  Lord  and  l^dy  Chclm«furd  receiving  tbe 
guests.  By  invitation,  some  recent  adraiioBs  in  electric 
lighting  and  cooking  were  illustrated  by  Messrs.  Faraday 
aitd  Son  and  Meatn.  Cromplon  and  Co.  The  first-named 
Srm  showed  a  series  of  artistic  flltings,  including  many  ol 
tbe  new  devices  for  sbitding  the  over-brilliancy  of  tbe  fila- 
tnont,  while  Mwsrs.  Crompton  domoiislrated  that  eleroen- 


Ury  eooktng  and  beating  oaa  be  performed  wherover  tho 
ro.-iins  for  lighting  are  aTaibtbla 

Anthroolte — The  electrical  en^pneer  is  doing  bU  level 
best  to  obviate  dust,  dirt,  smoke,  and  fofd  and  In  so  doing 
is  acting  as  a  veritable  benefactor  to  bnnanity.  But  it  wiU 
be  some  time  till  be  can  have  houses  heated  by  electric 
fires,  and  petbap*  the  next  best  thing  be  can  do  until  this 
good  time  comes  is  to  recommend  and  burn  anthracite  eoal. 
An  association  for  the  promotion  of  tbe  um  of  this  smoke- 
leu  coal  it  formed,  with  otRces  at  18,  Parliamont-etreet, 
and  showTooma  at  ISl,  Rc^nt-streot,  and  tbe  promoters, 
tbouKfa  working  in  a  slightly  diflTerent  field,  should  bare 
tbe  goodwill  of  all  electricil  entbusiaaU. 

Const    Commonicatiott    by  Telephona.  —  The 

Admiralty  have  issued  inttnictioua  to  the  Post  Office 
authorities  to  connect  Peterhead  and  I'Vaaerburgh  and  tbe 
coastguard  stations  en  rovU  by  means  of  telephone.  Tbe 
route  of  communication  will  be  from  Peterhead  through 
St.  Fergus  to  Rattray  Head  Coast^^uard  Station,  thence  to 
Inverallcehy  and  Cairnbiilg  Post  Office  and  Coattguaid 
Station.  It  is  understood  that  public  mM*af;et  will  be 
allowed  betwosn  Proserbuigb  and  Cairnbulg,  and  poasibly 
Su  Fergus ;  but  only  Admiralty  measagee  will  be  trans- 
mitted meantime  between  Peterhead  and  Cairnbulg. 

Sleotrio  Traction  In  Paris. — Tbe  LriaU  of  Com- 
pagnie  dos  Tramways  at  Paris  with  electric  cars  seem  to 
have  proved  very  satisfactory.  Tho  company  has  adopted 
accumulators  of  tbe  I^durent-Ctiy-Sarcia  syetan.  The 
new  cars  have  seats  for  I>S  passengers,  witli  roof  aeata. 
They  have  independent  truck  bo<lie*,  and  eaob  axle  is 
fitted  with  a  15-h.p.  motor.  The  cars,  which  can  be  nm 
triguiber  in  trains,  run  at  eight  mile*  an  hour  In  Paris  and 
10  miles  outride  the  fortificattont.  Each  cur  is  furaishad 
with  a  special  apparatua  to  derail  tbe  cars  so  as  not  to 
inlsrnipt  tbe  tnfGc  when  tho  rood  is  obstructed  by  a;^- 
denl.  A  poweriul  electric  brake  enable*  tlio  car,  by 
reversing  ihe  current,  to  be  stopped  within  three  yards. 

Sulpblde  of  Carbon. — The  Baxeree-Torres  process  of 
producing  sulphide  of  carbon  conajtta,  say*  the  R^fite 
IndatlrielU,  in  passing  through  a  mass  of  earbon  of  any 
kind — coke,  gas,  carbon,  etc. — brought  to  incandescence  by 
a  number  of  variable  area,  sulphur  vapours  produced  by 
heating  in  tbe  same  apparatoa  aome  ttilphiirated  sulMtiiiioo — 
sulphur,  sulphurated  earths,  pyrites,  sulphates,  particularly 
sulphate  of  baryta,  sulphurated  residual  products,  among 
others  the  brick  ashes  of  soda.  A  series  of  arcs  can  be  used 
operating  simply  by  the  high  temperature  produced  bo 
volatilise  the  sulphur,  when  this  is  possible,  or  by  acting 
both  by  dry  electrolysis  and  calorific  effect  on  the  product 
treated.  Tbeoperalion  is  for  the  purpose  (1)  of  producing 
the  isolation  of  the  sulphur  from  the  combination  in  which 
it  is  found,  (2)  producing  tbe  volatilisation  of  this  sulphur 
when  rendered  free. 

BaaaAr  Lighting, — A  very  successful  bajuar  was  held 
lost  week  at  the  Vestry  Hall,  Tuniham  Green,  in  aid  of  tbe 
funds  of  St.  Al ban's  Church,  Acton  Green.  The  Doa'ager- 
Countess  of  Wincbelsea  and  Nottingham,  in  tbe  presence 
of  a  numerous  company,  performed  the  opening  ceremony. 
Tho  stalls  were  tastefully  illuminated  with  Incandescent 
lamps,  tbe  current  being  derived  itwa  accumuUters,  the 
whole  of  the  etectrica)  gear  having  been  lent  by  Mr. 
Ronald  A.  Scott,  M.R.I.,  of  Aetonbill ;  whiUt  the  inetal- 
Ution  was  carried  out  by  Messrs.  Wortbiugton,  Leslie, 
Bij^land,  ami  Denny,  under  tho  supervision  of  Mr.  Cyril 
Duvies,  all  being  members  ol  the  Acton  Hill  Engineering 
Works,  and  who  kindly  gave  their  eervicea.  Owing  to  a 
Wll  on  tho  previous  evening  tho  work  had  to  be  carried  oat 
during  tho  night.     Lady  Wincbelsea  ezpre^ed  herself  as 
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the  hulthinets  af  tho  air.  Whether  such  ui  arrsngoment 
^o)]I<1  be  desirable  In  the  BrilUh  Museum  or  not,  it  is 
certairily  neceaa&ry  in  ft  place  of  this  national  importance 
that  no  complaints  shoitM  arise  about  the  ventilation,  and 
wo  tnut  th«  authoritiei  will  be  able  to  \>»y  *  little  attention 
to  the  matter. 

Uverpool  Polj^ecbnlc  Sodet?.— The  seventh  meet- 
ing of  the  fifty-fcurth  «ci<sio7j  v.ix  held  at  the  Koyal  Insti- 
tution, Col<)uitV street,  on  Moiidiy  cvcninfft  Xovember  Slat, 
Mr.  ThOK.  L.  Miller,  Assoc.  M.  Inst. C.E.,  president,  iii  the 
chair,  when  a  paper  on  "  Electric  Traction  "  was  road  by 
Mr.  Francis  G.  Bailjr,  B.A.,  A.M.In8t,E.E.,  of  Univonity 
CoUe((e,  I'ivor|>oal.  Iti  oponin);  the  pa|>er,  Mr.  Baily  gave 
nn  historical  account  of  the  application  of  electricity  as  n 
tractive  force,  and  drevr  attention  to  the  «»rly  nttcm  pts 
with  primHry  batteries.  A  description  of  the  various 
methods  of  traetion  by  acoumulators  and  by  oollectors  and 
leads  then  followed,  and  examples  were  given  of  thair 
application  to  trains,  trams,  'btiies,  launches,  tricycle*, 
travellers,  telpherage,  etc.  The  methods  of  usio);  accumu- 
lators were  then  dealt  with,  tof^ether  with  their  advantages 
uitd  cost,  and  the  direction  of  f uUiro  im[troveraent«  |iointed 
out.  Tho  eolleetor  method  was  then  dealt  with,  and  the 
limits  to  it4  use  pointed  out.  Overhead  collector  and  the 
third  rail  were  then  referred  to,  and  descriptions  of  various 
lineii  and  results  of  working  given.  Comparison  of  the 
various  methods  in  olhcieDcy,  conveuienoe,  ftod  coet  then 
followed,  after  which  descriptions  of  the  electric  motors 
uaed  and  designs  requiretl  were  given.  Tho  methods  of 
regulation  were  explained  and  the  amount  ol  {lOwer  uaed 
was  dealt  witli.  The  general  adrantages  of  eleotric  traction 
were  tboii  uonsi<lerud,  with  its  dangers  and  the  precautions 
to  be  taken  s^inst  breakdown*,  and  the  paper  concludod 
with  an  account  of  some  of  the  new  schemes  proposed  and 
a  forecast  of  the  lines  of  future  advance. 

SiemesB  and  Halske  Eleotrolytio  Zise  Process. 
The  process  of  obtaining  sine  electrolytioully  adopted  by 
Menrt.  Siemens  nod  Halske,  has  for  its  chief  purpose  the 
prevenCloa  of  the  sine  being  deposited  at  the  negativo  polo 
in  »  apoDgy  forai,  consequent  on  hydrogen  l>cing  alio  dis- 
ongaged.  For  thie  purpose  the  electrolyte  formed  of  a 
neutral  or  slightly  acid  solution  of  sulphate  of  Kins  obtained 
it)  any  usual  manner  by  tieatmeot  of  zino  ore,  ha*  added 
to  it  either  (a)  a  weak  solution  of  chlorine,  bromine,  or 
iodine;  (A)  a  weak  solution  of  hypochiorous  or  hypo- 
bromous  acid  ;  (e)  a  current  of  chlorine  gas  or  bromine  gaa 
is  sent  into  the  solntion  ;  {d)  or  a  soluble  organic  compound 
of  chlorine  or  bromine  is  added,  which,  under  the  influ- 
ence of  tb«  nascent  hydrogen,  can  give  up  all  or  part 
of  the  haloid  cluiaent,  such  as  the  chlofhydriue  or 
brombydrines  of  glycerine  or  certain  glycoU ;  {«)  lastly, 
two  or  several  of  the  reactions  above* nientionod  may  bo 
u«k).  The  proportion  of  xinc-hydrogoiiiuiu  or  vl  nascent 
hydrogen  which  is  produced  eleotrolytieally  from  the 
sulphate  of  nitic,  eausing  the  spongy  dejioait  of  metal,  is 
relatively  very  weak.  Ho  that  small  quanbitios  o(  tho 
halogen  elemont,  or  of  its  substitutes,  are  sulTioient  to 
produce  a  coherent  deposit  of  xinc;  and  the  action  of  the 
chlorine,  bromiiM,  etc.,  ou  the  metal  deposited  at  the 
cathode  during  the  poMage  of  the  current  is  altogetlier 
negligible.  At  the  conmencemetit  of  the  electrolysis  a 
small  quantity  of  the  halogen  element  is  added,  renewing 
tho  doso  from  time  to  time,  so  that  during  the  whole  opera- 
tion the  ulootrolyto  always  pre«ents  a  weak  though  distinct 
raaetion.  Under  these  comiiiions,  instead  of  obtaining, 
Mpectally  at  the  commencement,  a  flepotit  of  ))ulvemlent 
grey  metal,  there  is  obtained  from  the  moment  of  starting 
a  eobersnt  metallic  ooatiug  of  silvery-white  colour  and 
cryetsiline  atructuie. 


Units  and  Qnantltles.— M.  Ho*pituller,  in  an  article 
on  "  Units,  Dimensions,  and  QuaoUties,*'  in  i/Indiulne 
EUclrv/wr  recently,  has  the  following  passage  :  "  En^isb 
eteclricel  engineers  commit  a  fault  in  deliuin^  magnetic 
induction  as  the  number  of  lines  of  force  per  oquare  centi- 
metre. In  acting  thus,  a  physical  quantity  and  a  umt  are 
SMociated  together  1  the  product  being  a  hybrid,  neither 
physieal  quantity  nor  unit,  wbose  least  inconvenience  is  to 
falsify  eatirely  right  ideas  of  the  relations  between  physical 
quantities,  an<l  to  ottablish  an  ioextricablo  confusion 
between  the  |ihysical  qtiautities  and  the  uuitfi  that  serve 
tbem  as  conimou  measures.  For  the  same  reason  there 
only  ought  to  enter  iuto  the  deiiuition  of  a  unit  of  measure 
of  a  given  quantity  units  of  quaiititios  which  dofuie  this 
quantily.  Knglisfa  electrical  engineers  persist,  for  instance, 
incxpreeaing specific  resistances  inohnu  per  centimetre  cube, 
under  the  pretext  that  the  ^ocilic  rosistanco  of  a  sulHitanoe 
is  the  reiiistance  of  a  r^ubo  of  1  cm.  each  aide  between  the  two 
opposite  faces.  But  a  specific  resistance  cannot  be  measured 
in  ohms  per  cm.*;  it  is  the  product  of  a  resistance  by  a 
length,  and  sbould  be  measured  io  olims-ce«timetre.  These 
general  ideas  are  unfortunately  almost  always  wrongly  con- 
ceived, and  it  is  for  this  reason  that  we  so  often  see,  oven 
in  the  repoits  of  the  most  scientific  societies,  speeds  and 
accelerations  in  metree,  specific  resistance^)  in  ohms,  and 
soforth.  Tbelnternational Congresses,  addsM.Hospitalier, 
"  would  do  a  groat  and  useful  work  by  formtilatiTig,  once 
for  all,  the  general  rules  which  should  preside  over  delinl- 
tions,  for  onc«  these  rules  wereaettled,  the  special  doSniiions 
would  theo  only  bo  natural,  logical,  and  systematic  ootl' 
sequences,  of  wbidi  the  application  could  be  indeKnitely 
extended,  to  reapud  to  the  new  neerla  of  science  and 
physical  industries." 

El»oti1fl  LiKht  Fires. —The  practical  organ  of  the  fire 
innuraiice  olBces,  the  H'v\fic,  has  last  week  a  first  article  on 
"  Klectric  Light  Kites,"  with  practical  illustnttons.  The 
article  consists  of  examples,  culled  from  bare  ami  there,  of 
fires  and  other  accidents  resulting  fa<oni  electricity,  from 
the  Qrosvenor  lire  to  a  shock  from  a  gas  and  electric  com- 
bination. I'lieto  does  not  seem  to  be  much  attempt  at 
clanification,  and  some  of  the  instances  are  amusing— tbua  t 
"  Hatter's  shop — are  light,  iron  resiatance  Iraioe  tampered 
with."  It  reminds  one  of  \h»  couplet.  "  Boy,  gun,  joy, 
fun ;  gun  bust,  boy  dust."  An  interesting  eiumple  is 
given,  contrary  to  usual  experience  so  often  quoted,  of 
a  hosier  wbose  goods  were  set  fire  to  by  an  article  falling 
on  an  incandescent  lampt  Lest  the  unbelieving  should 
revile,  it  Is  stated  this  luptiened  twice.  Examples  intro- 
duced by  "  It  is  currently  reported,"  will  not  do  for  such 
a  list.  The  inetancea  ought  to  be  well  vouched  for,  and 
above  reproach.  Tho  following  MOttsil>le  remarks  are  given 
apivpot  of  pendant  lam[>e :  "  There  is  a  good  deal  of 
danf^er  in  eonneaion  with  pendant  incandoeconl  lamps. 
The  multiplicity  of  fine  strands  which  constitute  a  pendant 
wire,  the  two  wires  also  being  so  olose  to  each  other, 
makes  it  exceedingly  easy  for  a  fine  filament  of  copper 
being  left  out  of  place  in  tho  holder,  to  set  up  a  short 
circuit,  burning  out  the  fuse.  Kow  the  real  danger  comes 
in.  Where  the  fuse  is  gone  it  is  probably  mended  by  a 
piece  of  copper  wire  of  substantjal  thickness,  and  there 
you  are,  as  the  saying  it."  Moral:  Give  full  instructioDS 
as  to  fuses,  and  see  that  they  are  obeyed.  The  lUtuw  aim 
strongly  advises  periodical  testing  fur  leakage  and  conli- 
nuity  anil  for  the  cxAminalion  of  stAte  of  the  fuse,  switches, 
and  all  llttiugs,  It  is  suggested  that  the  inspector  should 
particularly  enquire  on  his  visits  with  nferenoe  to  apparent 
diBcre[>ancy  between  meter  readings  and  number  of  lainps 
used,  the  abnormal  destruction  of  Ismps,  or  the  rariation 
of  ihoii-  briUiaocy. 
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A  Pie*  for  ExaetneH. — Scientific  prograt*  U  mule 
l^  two  mctliiKli  of  worktBg,  experimental  nint  theonticaL 
IIm  two  u«  both   potent,  but  are  entirely  different  in 
Irinit     nni  Awkk  with  lacM  and  tba  other  vhli  thongbu. 
Tlw«Cftt««ant  of  exptrioMRUl  facu  wben  proved  and  t«)(«d 
an  tRM  lor  jUI  time,  bat  the  theories  often  ehaiifie  from 
OM  jr«sr  to  ftaolber.     Tbe  writers  of  ecientitic  text-books 
«Bdl«ehsi«l  irticlw  do  not  aeem  to  thorougblj  roUJM 
thb  pebl,  and  ibetr  tt«ten«nt«  of  irbit  really  exist*  or 
.  Jappmi.  ud  what  it  BUppoaed  upon  theory  to  happen,  are 
Mrly  always  ffvtta  with  tbe  same  certitude  of  diction. 
**  A  pjeea  (ri  nft  iron  eotrgited  by  a  coil  of  wire  oonneeted 
to  a  battery  wfl]  aUract  iron."  Tbi«  is  a  fact.  "  The  CAber  is 
an  imponderable  (Dbslanee  exiatinK  everywhere  "  is  not  « 
bet — K  is,a  iapfxwed  fact,  invented  to  explain  the  action  of 
light  and  alectrioity.  Bagionon  io  thettadyof  olectrKjitynud 
klDdred  ecientific  lubjecte  experianco  more  difficulty  than 
'  prafaaaon  are  willing  to  admit  in  diflerentiatinf;  acloal 
tnm  hypothetical  fsets.    The  text-books  twintly  sin  greatly 
in  not  disenmiKxtin^,  as  they  certainly  should,  between 
tb«M  two  different   kinds  of    ststoment.      in  electrical 
I  the  "  atber  "  is  tbe  centre  of  moat  of  these  hy[>o- 
I  alateiaenta ;  but  when  disctission  is  mging  round  il 
theory,  when  even  the  theory  >>  firmly  settled,  on  til  actual 
'  Bipsriaant  can  demonstrate  the  facts  are  as  stated,  would 
^Knotba  batt«r  that  the  words  "are  supposed  to  "bo  or  do 
this  or  that — or  on  MiuivaleDt  bypothaiical  method  of  ex- 
preatioa— should  bo  used  by  all  writers  witb  a  (ireteitce  for 
'  Mientific  exactness  t    Tbe  text  of  this  plea  for  exactneaa  in 
IMieallSc  statatnent  has  bran  given  by  a  ijuoUktinn  in  a 
teobnleal  journal  from  rrcif .  Oliver  WIge,  whose  de&nition 
of  ether  is  given,  coramencinf;, "  tlber  is,"  but  defining 
what  the    latest    theories  conceive  ether    to  bo.      This 
attitude  of  mind  runs  tliroiigh  the  whole  scientific  world, 
,  more  particularly  with  the  teachers,  and  a  glance  into  any 
book  on  scicuoe  will  show  many  statementa  made  as  facts 
which    are    ceruinly  theoretical    only.      Lat  us  clearly 
.laoogniaa  this  ditbrenoa  between  okjoctiro  (acle  and  tbo 
■  (nbjaetive  reasoning  from  these  facts,  keeping  iu  all  dis- 
cussions,  and   mora  oapecially  in    text-book*,    the    two 
absolutely  distinct. 

MarsoUles  Eleotrio  Tramway.— Tbe  electric  tram- 
way  recently  established   at    Marseilles    runs    from    I>a 
OannDbi^^«    to   Saint-T»tiis.      The   generating  station  is 
^plaond  in  a  new  de|>At  erected  by  the  tramway  com|xiny  ut 
[Lasaret.    Three  multitubular  boilers  by  Naeycr  ev&t>orato 
1,100  to  1,500  kilogrammoe  of  steam  per  hour,  driving 
three  noffkRaiin  vertical  compound  engines,  100  h.p.  c»h, 
'ranninit  at  300  revolntions.     Each  engine  drirea  a  dynamo 
'of  60,000  watlK  at  r>.'>0  vdts.     Tbe  dynamos  are  two-pole 
reonponm)  wound,  with  ting  armatar*.     The  enginea  wore 
lltda  by  tbe  UcHikon  Comiwny,  and  the  dynamos   by 
MM.  Sautter- llnrli^,  of  Paria.     Two  sets  are  sufficient  for 
^thfl  sarvica  of  13  or  14  can,  the  third  being  for  reserve. 
^A    aOfiaraio  set    made  by    Oeriikon    prodnees    light    for 
the   station.      Tbe    cars    wen  made    by    the    tramway 
'Company.      They     carry    inside    paaaengera    only,    and 
*bava    switches    at  each    plsliorm.     Eaeb  axle   is   driven 
by     a      Ift-h.p.      motor     by     naans     of     an      cmlloss 
■craw   acting    on    an    helical    wheel.     Tbe  speed  of   the 
motors  is  1,400  revolutions  when  trarelKng  at  20  kilo- 
Laatr«s(13(  miloi)  an  hour.     Tbe  sUrting  and  stopping 
^kra  easy  and  ftradual  under  the  action  »(  ihe  switcb-tever. 
Tbe  cars  ate  brilliantly  lighted  with  three  16-c.p.  lamp*, 
and  baad  lamp*  on  each  platform.     The  gradient  of  the 
Una  il  vary  nner«D,  the  greatest  rise  beinj;  69  in  100  for 
itO  yanta.     At  Saint-Luuit  there  is  a  carve  of  16  yards 
^radtdi  on  a  rise  of  0  in  100.     The  can  pass  these  placea  at 
tifht  to  twelve  kilometres  (5  to  7|  nUlas)  an  hour.     At 


other  points  the  speed  does  not  asaally  xHt  t!bon  14 ' 
metres  (eight  miles)  an  hour  on  acoonnt  of  t3ia  tnSe,  I 
at  night  the  cars  have  been  ran  at  a  speed  of  upwaidi  d 
35  kilometres  (19  mitoa)  an  hoar.     Tlie  length  of  the  Hn* 
is  six  kilometres  (^  miles),  all  double  line  eseept  inj 
rtrect.     It  is  divided  into  four  eectiotu,  aacb 
special  overhead  feeder*.    Theao   ara  eonaaoted 
switchboard    by    an    autotaatie    cot-ont,    which 
TUpU    the    current    in    any    case    of    breakaga    of 
overhead  wire  or  short  circuit.      Tbe  foaJara  are 
Ut«d    in    the    neigbboarhood   of    bonaM   and 
lines.     They  are  supported  on  oil  insuLatoca.    The  < 
wire  is  carefully  insulated  by  saspension  piaooa  fitted  i 
ebonite,  and  the  carrier  wires  placed    tranavevsaty  i 
tbe  public  street  are  inaolated  from  tbe  poles  aad 
by  porcelain  insulators  carried  on    paraffined  wood    n* 
effective  work  at  tbe  ends  of  the  lino  is  over  SM  jm  cast, 
of  tbe  power  producod  at  the  pulleys  of  tba  anpsat   1W 
return  circuit  i*  made  by  tbe  raits,  and  by  an  az 
network  of  galvanised  iron  wire.     Tbe  coosactfoa  i 
to  rail  is  effected  by  slotted  rivets  and  co|ip«r 
contract   bas  been    carried    otit  tn    oombjnatlon   by  As  I 
Oei'likon    and   Ssuuer-Harl^    Compaaiea.      The   pries  4\ 
traction  guaranteed  h  not  to  excoed  O'SSf.  {say,  Sd.}] 
car  kilometre  (say,  S^d.  per  ear  mile)  for  a  daily  na 
1,200  kilometres,  or  TM)  mile*. 


Ugbtbouse  CommanioatlOD. — It  ia  very 

to  see  tbe  great  attention  which  is  Qow  bainn  paid  f  sfargv 
tightboosa  communtcation.    Tbe  intarsatliig  ttUar  by  Ur- 
W.  H.  Preoce  to  titn  Timft,  which  we  raprodnea  ia 
column,  was  followed  on  tbe  24th  by  an  equally  intwy^ 
communication  from  Mr.  Willoughby  S.  Smltbt 
chat  before  the  year  1687  his  father,  tbu   laui 
Smith,  has  carried  out    sueeeesfnl   experinieuta 
objeet  of    communicating    electrically    throufb   mr  t> 
lighthouses  or  ships.     When  Sir  EdwMnI    Birkbadt 
for  a  Royal  ComuiMion  »n  the  subjoct,    Lbe 
was  made  by  Mr.  Willuughby  &.  Smith    to  Uimani  Sa 
George    Ktch&rds    and    Mr.    W.    Sbut«r,    of    1^  Tsb- 
graph    Consuuction     and    hlaintanaaeo     Oootpany,  tta 
the  ox[>criment«  should    be  rapaatod    in    order  to  ska* 
tbo    practtcaltility  of    such    a  systeaa.     Application   *• 
made  to  the  Trinity  Iloose,  and  the  NoodlM  liaklhwa 
was  kindly  placed  at  their  disposal  to  carry  uut  the  thsk 
The  writer  eontinuos :  "  With  my  asaiatant,    Xfr.   W.  t 
Qranville,    1   carried   out  exiierimenla   u|>on  lb*  vtigml 
ideas  and  introduced  certiin  modificationa   in  tbe  siisip 
menta,  with  tbe  result  that  constant  oommanicauatt  las 
bean   maintained   between   lbe  lightbouaa  aad    tha 
in  both  directions  since  June  last,  the  iostnimsiua 
worked  by  the  lighthouse   keepers.     I    did    not   pokW 
any  statement  as  to  this  suoceesful  fnslallatiosi, 
having  practically  carried  oat  tbe  trial  for  tba 
of  the  Koyal  Ct'mmisston,  I  coonidiireil   it  wnald  ba 
time  enough  to  speak  more  fully  when  tha  report  hd  ha* 
made,  which  would  probably  ineloda  tbe  avidaeca  gjvM  If 
me  on  tha  subject.    To  briefly  doaeriba  tba 
at  the  Needlea,  I  may  aay  tlial  an  ordinarjr 
eaUe  has  been   laid    in  Alna  Bay    to  withia   M  jmh 
of    the    Needles    rock,  where    it   temdnaloa,   with  • 
copper   conductor    attached    to    a    small    assskor;    Iha 
anchor  is  in  ^  fathoms  at  dead  low  watar,  aad  ■  qtfi 
free  from  any  action  of  tbe  waves,     Tlie  ahora  asHl  e<  ifei 
cable  is  attached  to  the  sijinilliii|i  iiiiiliiiiiiaiHa,  ahtlW 
establish  tbe  circuit  a  simple  earthplate  is  Imnunad  ia  d> 
water  close  to  the  shore.     On   the  lighthooao  radk  ta* 
strong  bare  wires  dip  into  tbe  sea  about  10  yaida  apsn . 
theae  two  wirea  are   in    connection  with  Uw 
instnitnenta  in  tbe  lightbouaa     Thna,  ^lb|ll■^t    iha 


{ 


rening  space  ol  60  jrnrdt  of  ynUsr  ibt  moo  on  tho 
rock  can  call  the  atteuliori  of  thaw  oo  shore,  or  vicf 
verid,  hy  meaoa  of  an  elMtric  bell,  and  cotnmuntca- 
tioD  can  be  eaubtUhed  by  mosnt  of  a  «iif;Ia  Leckncb^ 
b>tt«ry  cell,  which  sc«tDs  simpler  tbao  «  powerfti)  gon^ 
ralor,  to  Buy  nothing  of  the  hnit  mile  of  wire  on  the  lijcbt- 
bouM  lock,  ft  thing  iinposaible  in  most  insuiicea."  The 
writer  inclinea  to  the  idea  that  Mr.  Treeco  hits  been  doing 
work  pimikr  to  that  prerioualy  done  in  ^Vluia  Bay,  but 
the  methode  appear  leas  simple.  The  workitig  of  the 
system  briefly  deaoribed  above  has  been  inspected  by  the 
membera  of  the  Royal  Commission,  who  i>onl  from  the  li>;bt- 
btntsa  a  mMssge  to  their  cUairmaD,  tho  £arl  of  Mount 
Edgcttmbe,  iheo  at  Oabome. 

Cost  of  Elootric  Welding.— Mr.  Frederick  P.  Royce 
in  a  paper  rc.-i<l  At  tho  BuSalo  Convontion  ol  tho  Chicago 
Buitdera'  National  Association,  rejirodnced  in  the  KlftrUal 
IForld,  disciUMs  the  practical  question  of  the  comparative 
coat  of  electric  and  forge  welding.  The  two  important 
•lementa  aro  labour  rcqiiiie>l  at  Ibo  welder  and  neccssaiy 
power  to  drive  dynamo— the  attention  -it  tho  dynamo  being 
alight.  One  matt  only  it  needed  for  li^ht  and  regularly- 
shaped  pieces.  When  great  rapidity  ia  necessary  a  boy  or 
assistant  will  be  required.  In  case  of  axle  work  two  men 
are  needed,  a  bWkiimith  and  a  hel|)er  turning  out  easily 
150  sets  of  lin.  azlea  or  100  seta  ul  l}itL  axle^.  In  the 
case  of  tight  iron  tjreaoae  man  can  easily  weld  700  to  800 
daily  with  a  cheap  helper  to  ctrry.  In  tho  cue  of  steol 
liras  400  to  500  ean  bo  welded.  In  heavy  wagon  tiro* 
more  help  is  needed.  At  the  Riudolmker  worka  two 
electrie  welden  are  placed  side  by  side,  with  a  ateam 
hammer  near,  and  a  force  of  Gvo  men  turn  out  a  large  pro- 
duct. Step-irons,  carriage  luilt,  da^h-irons,  and  similar 
work  is  done  by  one  man.  The  removal  of  the  burr  at  the 
joint  ia  an  dement  of  cosL  Grinding  is  too  slow,  and  rolling 
ia  impracticable.  Hammering  bos  been  found  to  be  the 
oheapQst  and  most  effoctivo.  All  welds  retain  sufficient 
beat  to  bo  hammered,  and  this  also  improves  the  weld. 
AVith  ordinary  work  the  light  hand  -  hammer  is  nit»t 
effective.  Pressee  have  alio  been  found  efhcionl.  Cleaning 
tho  metal  before  welding  has  been  abandoned,  it  being 
ebeaper  to  tise  more  current.  Wbena  huiivy  oxide  is  formod 
it  is  removed  by  pickling,  but  it  i«  only  necotsary  in  excep- 
tional caaea.  The  question  of  actual  bofM-power  required 
lor  welding  both  axles  and  tires  has  been  most  carefully 
considered,  and  the  following  figures  are  based  on  actULi) 
exporienee  in  vari'Kis  works  and  from  very  cu-eful  elec- 
trical and  mechanical  testa  made  by  reliable  experts. 

I  in.  round  axle  requires  2S  b. p.  for  15  seconds. 

1  in.  square  „  „  30  .,  48  „ 
IJin.  round  „  „  35  „  60  „ 
ijin.  square    h   i'    ,i        40      „  70      „ 

3  in.  round     „        »       76      „       96      „     ^ 

2  in.  square    „        „        90      „      100      „ 

The  iligfatly  increased  time  and  power  rei^nired  tec  welding 
the  equare  axle  ia  not  only  due  to  the  extra  metal  in  it, 
but  in  part  to  the  care  which  it  ia  best  to  use  to  secure  a 
perfect  alignment  for  the  wclcling.  For  tire  welding  tho 
figures  ue : 

1  in.  x^%tn.  tire  requiree  U  Itp^  for  15  seconds. 
Uln.  X  4in.     „          „        23      „        U 
Ijin.  xiJD '^     „        30 


l^in.  X 
2  in.  X 
2  in.  X 


IID. 

lin. 
lin. 
lin. 


n 
» 

» 


29 
43 


40 
65 
63 


It 
•I 

n 


The  time  above  given  for  welding  is,  of  course,  that  ro- 
quiied  for  the  actual  application  of  the  current  only,  and 
does  not  include  that  consumed  by  placing  tho  axles  or 
tires  in  the  niMbine,  the  removal  of  the  ujiset,  and  other 


Aninhing  proceaiee.  From  the  data  thus  submitted,  the 
cost  of  welding  can  be  readily  figured  for  any  locality  where 
the  price  of  fuel  and  cost  of  labour  are  known. 

Mrboq  ColloBO  Kngtneorine;  Society. — A  general 
meeting  of  tho  above  society  was  hold  in  Mason  Oollege, 
Birmingham,  last  week,  when  a  luper  on  "  Eleotromotots 
in  Factories  "  was  re»d  by  Mr.  R.  H.  Mouaman.  The  author 
divided  factories  into  two  cImsos— {1)  those  in  which  power 
could  be  sujiplied  from  a  single  engine,  at  in  a  Lancashire 
cotton  mill;  (2)  tboae  in  which  the  machinery  requiring 
power  was  too  scattered  to  enable  one  engine  to  eoonomically 
<lrive  the  whole,  by  means  of  ropes  and  gearing.  In  the 
second  case  a  considerable  number  of  methods  of  driving 
might  be  diacuased.  Separate  engines  might  be  used  sup- 
plied from  either  a  battery  of  boilera,  oreaeh  from  its  own  ; 
but  hei-e  a  loss  of  eeenony  is  oxporioneed  owing  to  con- 
densation of  steam  in  steam  -  pijws,  use  of  imaller 
engines,  and  many  other  causes.  He  then  considered 
the  degree  of  economy  attainable  when  one  or  more 
large  engines  were  employed  to  drive  dynamos,  tho 
current  being  distifbutod  by  copper  conductors  to 
motors  at  the  various  plaeos  requiring  jvtwer.  Ho  pointed 
out  that  at  6rst  aij^ht  a  dynamo,  conductor,  and  motor 
seemed  a  rather  expensive  type  of  coupling,  but  it  must 
be  remembered  that  with  this  system  of  distribntion  it 
made  very  little  difTorenee  whether  the  power  were 
Bcatterod  or  concentrated.  In  order  to  obtain  a  high 
standurd  of  economy  in  this  system  it  was  necessary  (I) 
that  the  generating  plant  bo  concentrated  at  a  single 
centre,  in  order  to  economic  labour  ;  (2)  the  pUnt  abonld 
be  worlied  at  or  near  iu  full  capacity.  For  this  latter 
reason  It  was  often  necesssry  to  do]art  from  the  ideal 
system  of  one  large  engine  and  generator,  and  use  several 
smaller  engines  and  dynam(»,  the  best  number  to  be 
employod  depending  on  the  variation  of  load  caused  by 
the  special  work  which  has  to  be  done  in  the  factory.  He 
next  considered  the  amonnt  of  variation  o(  load  allowable 
in  various  caso«.  In  the  case  of  an  engineer's  machine-shop 
tho  ratio  of  maximum  to  minimum  load  might  be  taken  as 
3  to  1  ;  but  in  some  cases,  where  vary  sudden  variations 
of  load  were  experienced,  as  in  rolling  mills,  tJie  ratio 
might  rise  as  bigb  as  30  to  1.  The  advantages  of  the 
use  of  heavy  flywheels  (or  dealing  with  toad  variations  wu 
pointed  out,  but  a  more  perfect  though  less  simple  method 
was  to  use  a  battery  of  secondary  cells  iu  parallel  with  the 
generating  dynamo.  The  next  point  considered  wutbuufR- 
cjency  of  the  motors.  The  author's  experience  gave  91  per 
ceitl.,  91  p«r«eot.,und  83J  pur  cent,  efficiency  as  averages  for 
full,  half,  and  quarter  loads.  The  author  alluded  to  the 
series  of  experimenu  carried  out  by  Mr.  Willans,  which 
gave  0.  complete  key  to  steam  engine  eStcicncy  under 
v:Lryi:ig  loads,  and  showed  the  diiunti'oua  effect  of  under- 
loading, especially  with  simple  non-condensing  engines. 
Electromotors  sufTered  much  less  in  efficiency  when  partially 
loaded,  it  being  ponible  with  care  to  obtjkiii  70  per  cent. 
of  the  st«ara  engine  indicated  horse-power  as  brake 
hoi-so-pawcr  at  the  motor  shaft,  this  shovring  about  30 
per  cent,  in  the  double  conversion  and  transmission. 
In  the  motors  used  for  factory  purposes  it  was  neces- 
sary that  the  motor  should  run  without  requiring  special 
attention,  and  should  not  spark  with  variation  of  load. 
The  use  ol  carbon  brushes  obviates  this.  Another  diffi- 
culty encountered  was  the  high  speed  at  which  motors  were 
run.  This,  however,  could  be  got  over  by  using  multipolar 
machines.  The  jniper  was  followed  by  a  discussion,  in 
which  Messrs.  R.  KichanUoI^  F.  W.  E.  Joites,  E.  0.  B. 
Marks,  T.  Anker,  U.  M.  Waynforth.  and  Prof.  B.  B. 
Smith  took  part ;  and  the  proceedings  terminated  with  a 
.  vote  of  thanks  to  the  author. 
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PRACnCAL   INSTRUMBNTS  FOR   THB  HEASDBB- 
HENT   OP    BLBCTRICITY. 

BY  i.    l.   MBUflT  AND  J.  T., fWWi  B-SO., 

X. -   ' 

(CmUuMtd  /nm  page  301/,) 

Olier  Fmtu  oj  J^AmMoh^k  Brid^ —Aaotiua  urangQ- 
iBMnt  ol  til*  (wUDgulw  [otteni  of  WhuaUtona*  Uriii((u, 
,  mk^  ^   MoMrn.   QtiMit  wd  Co.,  of    i'}iiU<l«lpUia,    and 

diffariog  but  tltgbtly  in  ^uerftl  j)rinct{il>v  from  Dr. 
'  UoirikMd's  ileaign,  ftllbmi^  nr/iuf^  conaiderabljr  in  ^oint 

of  Biochaiiloklwiuinwtioii,  is  akevn  in  Fi^.  33. 


<r^-*^A'f*^, 


Fm.  ^.  -WhMMtooe'a  Briil|[e,  Qncoa'*  PtttUrn. 

In  thU  InMrnmcflt  each  Mt  of  coils  tn  the  variabto  koon-n 
Tcnbtanoe  hu  it«  junctioii-piecefl  amnged  oq  oae  wde  onl>- 
of  tbo  long  metalUc  bar,  iiutoftd  of  on  both  tdit«^  oa  in 
inBtrnmenta  of  Dr.  Muirliead'ii  imttvnt.  The  Fbiof  fvutiiiv 
in  the  inatruin«ut,  lioirwur,  i*  tbc  ftrmngcmont  of  the 
coils  in  tbq  two  ratioe,  which  ant  bo  devisod  that  wilh 
three  coIIn  in  rach  arm,  thcfo  nro  obttiued  all  the  varia- 
tion* Hiaal  wiUi  four  coils  in  each,  liiis  li  aoeompUdied 
hj  making  the  ooiU  iu  the  two  artiu  of  difTcreot  vatuw, 
and  |)n>vtdiDg  a  nvening  anangemcnt,  no  tbnt  th« 
vLrtual  jwaltiomi  of  tli*  two  anon  mnj  be  tnictchanggd.  In 
th«  «itanipl«  dbown,  tbo  reaistwiceB  of  tbe  coils  in  the  two 
anna  aro  nupoctively : 

l,00(\  10(^  IU; 
ood      100,     10,     1  Ohms; 

and  tbo  reroraanfi  aimniiBinoiit,  the  prinoiiile  of  whJob  will 
be  readily  oudenttood  Irooi   tba  fignru,  i*  a  vary  aiuiiib) 


pMt.  M.  —\\  rtBiLixuKio'i  Bridiot  PiMirs  LaboratAry  hlUra 


on*,  Uw  opentioii  of  intcrcbanginK  tbo  [MMition*  of  tbe 
two  ntios  ooaijuttiiig  locrcljr  in  the  altOTKtian  of  oqIj' 
two  ]ilu^  Of  the  bix  termiiula  ahoirii  in  the  illastra- 
tion,  tbe  two  on  the  rigbt-banit  side  are  for  the  galra- 
noinctrr,  and  tbn  two  outer  one*  at  the  left-hand  side 
ar«  for  the  battery,  the  imknowu  nautAnoo  boins  connected 
Bo  tJie  two  inner  termioal*  at  the  left-hand  Mda.  It  will 
lie  obMTVod  tliat,  in  tbit  ozample  as  well  as  in  the  thr«<i- 
NTicceecling  ones,  the  galvaoomeler  and  batteiy  kejn  are 
inmrporated  in  tbe  inslrumont  itMttf. 

Twti  exatiiptuo  vf  another  form  of  cnmbiaed  Wheatntone's 
Brblge  and  raaistaDw-bOx,  of  tbe  «aine  tyjia  a«  the  pre- 
vsding  ooaa  hat  foieoaririg  seven)  important  niodiflcatiocw. 


are  illusti«t«d  In  Figs.  Z4  and  S5.  fn  th«M  exanpU*.  Aw 
to  Mr.  U.  B.  Paul,  the  junctiou-pieoes  of  tlte  cm\»  '^"^^L 
round  metal  Mcltets  arranged  in  rows  on  tbe  sbooU*  r^^ 
board,  and  oonnectlon  in  inaile  to  thein  by  ineaaa  of  Be  ^ 
iD>ulat«d  oooductors,  one  for  oacli  group  or  row  of  ooQ«. 
Eadi  of  Lh«K  llexible  conductor  has  one  ot  y'-- 
permanently  attached  to  tbe  fint  owl  of  imfl  of  ' 
whiUt  theilroc  end  is  proTlded  with  a  lai'--  ■ '"  ■  '■  ■ 
lion  into  any  of  the  sockets  io  the  jnnctiou  '■' 

row  of  colli,  contact  in  this  way  Hio-  '■ 

two  rowN  i>f  «>jl!i  liy  meaD»  of  tlw  flc^  T-  ■ 


Pio.  25. -V 


,  r«u]'a  rorubta 


th(4c  Rcxihio  con'^iictors,  Mch  of  wbicJi  consists  of  fnm  t* 
hiindrcd  totli  <     I   i><]rod  strands  of  tine  copper  wire,  ftl 
the  Muio  fuiKU'-ii  Or.  dues  the  roand  or  obloag  caotrMiimJ 
Ihu  dial  ur  n.-ctnngular  foniia  of  the  (nstnunent.      In  Mik  <f 
tliv  vxiuQptcs  shown,  Fig*.  34  and  SA,  tbo   nndw-lioafil  ■» 
niKtions  are  indicated  by  wliitc  linca  on  the  iNaeboarl,* 
that  no  difficulty  need  be  experienced  iu  oonaaetinf  vf  m 
using  the  instratDeot.    Among  the  advantagaa   iliiiiwi  Iv 
ihiA  form  of  inatriLmcnt  are  ;    Surtaea    leokagtt   aeam  tb( 
olMnit«  baaeboard  ia  reduced  to  a  miniratim  owtiw  H  i^ 
junction-piocea  bung  aooio  little  diatanoa  apart,  mad  amdmt 
easily  claaaed ;  contact  resistaDce  ia  oooaUuit  mi  atif 
meamred    and    allowed  for;    modi    bettitf 


I'lt).  M.— WbMtetooe'B  Bridge,  Bwtabumv'a 

ohtaioed  as  the  plugs  beer  on  the  tocketa  tH 
instead  of  only  on  a  itorlion  of  their  drctimf* 
aockete  being  atade  each  ia  one  piece  are  not  tkUt  *' 
deformation  through  uniK|iul  exponaioB  of  mati)  tti 
•boaile,  an  in  the  ordinary  form  of  instrunanl ;  mad  ll» 
plugs  being  )>crmanc»tly  attached  to  the  itistnuMat  ms 
not  liable  to  got  lost  or  mUlaid. 

Tbe  ioatranwnt  iUuiUsl«d  in  Fig.  34  b  aim  fratiki 
with  a  special  txintact-W  as  akown  in  the  illantfataa, 
whereby  any  niiinlirr  nt  cotU  in  a  group  niay  Im  odomm*' 
up  in  inrallvl,  Ibiu  converting  the  tnittiumaiil  iolo  a  M|b 
range  condQctivity  Iwx,  suitahip  for  thv  tiWHanMasI  ' 
voy  low  rwistaoeea.     Tbe  oonstraction  aad  friMJ^  f 
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neoUontd,  uiimal  «l«otjicity,  u  ttie  tor]>*<lo.  gj^mnuliji, 
aad  othor  alecUie  6th.  LtsUj,  (bcM  in  UtDD*i>bonc 
•leotriottjr.  I 

Of  Ui«  fonr  pnctiul  ftAneraUin  of  etoetrMty— 4wnel>', 
the  Frinuiry  cell,  ilie  TliArmopil*.  th«  Dynamo,  iind  Die 
8eeo«d>nr  c«ll~-tlM)  lut  diiiI  b4  ilUreyanI*!!,  b««*u«e 
in  Um  prcicitt  way  in  which  aetoiKliiry  cells  lu-o  modu,  aUc- 
Irickl  cu«r)Ey  ku  first  to  be  put  into  tbaoi,  and  bo  con- 
verted into  chemical  enerfiy,  before  Ihay  nn  he  uliliaed 
to  glvt  out  electrical  enerfiy.  Concerninjt  l)ie  )>rimu-v 
cell,  ibii  U  loo  eK|>enMTe  uid  impncticAblu,  »•  «bowii  in 
the  pu«grB|>h  on  "SouTcoaof  Power."  An  for  tbcrroopilw, 
Utompte  have  l}«en  mkdo  to  con&tnicl  ll>«se  on  a  krKA 
Ktie,  80  u  to  nuke  them  fmwafful  enough  to  nin  electria 
lights,  but  eo  lu  tbey  lue  not  nlM««d  a*  torifc  of  pruclioAl 
UM.  It  is  pouible  that  m  the  future  bettor  tbinm  ■»«/  he 
ex|>oot«il  of  ibiaiourc*  of  olectdcity,  aiul  il  is  tntwMting 
to  imU  that,  by  moanH  of  a  tbennopile,  an  eiAmple  ia 
afforded  of  fieoeratitiK  eleclricity  direct  from  heat,  anr) 
hence  IroDi  buriiinKooal.witboiit  any  inter  veninKconverlera: 
U>  what  extent  liiia  will  liecome  i^iicticablo,  il  i*  imiMHiblu 
to  «y  ;  the  aubjoct  ie.  lii>vr<rM>r,  worth  nwiurob. 

HaviiifE  di*po«ed  of  tbm,  w«  thus  have  only  one 
practical  source  of  electiicity  avaiUble  from  which  to  ubtain 
electric  lij^ht  and  poirer  on  a  large  and  commercial  Bcsle, 
and  that  ia  the  "  Dynamo." 

IFtUr  yinal«fy.-~-Th9  timj^o  Uwa  regulating  the  flow  of 
electricity  nlong  a  conductor  can  best  be  made  clear  ind 
comprohetisible  by  comperin];  them  with  tliote  regulating 
the  flow  of  water  in  pipe*.  It  muat,  however,  tie  remem- 
bered that  the  analogy  between  electricity  and  water  can- 
not be  etrained  and  cerrled  too  far.  "niia  water  iinnlo<;y  it 
•  tine-bonoiire']  one,  and  although  modem  theories  anrl 
•pecnlations  conc«rniii|;  the  nattira  of  electricity  und  iti 
Ittendnnt  taws,  as  tannin  to-day,  arc  different  to  what  were 
tanght  in  the  old  schools,  yel,  for  all  we  know  ro«peetin>; 
whM  electricity  it,  the  water  anatojn'  Mill  holds  |>ocid. 

In  the  case  of  water  a  (low  is  inxmiiced  by  a  difTerence  of 
level,  eOn«e()u«ntly  i>  head  is  created ;  the  greater  the  head 
or  pmaenre  the  quicker  the  flow,  and  the  )-reat«r  will  be 
the  quantity  of  water  that  will  flow  ihroiittb  the  conveying 
pipe.  By  decrsasing  the  diameter  of  the  pipe  more 
reaiaUnco  will  be  offered  in  the  flow,  and  by  incieasin^  tlio 
diameter  tees  will  be  offered ;  thi>  presMtru  of  the  water,  and 
betiee  it«  velocity,  wit)  gradually  fall  off  along  the  length 
of  the  pipe,  and  if  th«  nipe  be  made  very  long  the  pressure 
will  be  reduced  so  much  that  the  water  at  the  fir  end  will 
acercflly  move  along.  We  will  now  see  hnw  Ibis  can  he 
applied  to  electricity  flowing  along  a  wire, 

1.  The  pressure  or  difference  of  level  of  the  wAt4)r  may 
be  likened  to  the  E.M.K.,  or  "  Difference  of  Polentiul*,"  that 
tenda  to  move  electricity  ;  the  greater  tkia  is,  the  greater  ia 
tbo  How  of  electricity. 

2.  The  size  or  diameter  of  the  piiM  may  be  likened  to 
the  diameter  of  the  conduciing  (utii  or  circuit.  Water 
flowing  in  a  pijM  iiroilucos  friction,  and  hence  best, 
and  this  ia  energy  wiuted,  so  a  current  of  electricity 
flowing  along  a  wire,  or  o;hcr  condnctinj:  path,  |ir<Mluc«e 
what  may  be  termed  eleciricil  frictifni.  iiml  (his  also  ['ro- 
dticea  beat,  and  hence  waited  eiierg}' :  bv  making  the  con- 
ducting iieth  of  greater  ca[Mciiy,  say,  by  increasing  the 
diameter  of  the  wire  that  foims  the  circuit,  a.  greater  cutrent 
of  electricity  wilt  lluw. 

3.  The  lengthening  of  the  pipe  may  bo  likoned  to  the 
lengthening  of  ibo  conducting  jath  or  circuit  :  if  the  wire 
composing  the  circuit  l>e  mede  very  lotig,  the  electrical 
imtential  will  fall  ittoiig  the  circuit.  In  the  csfe  of  water 
the  effect  of  a  long  pipe  means  ib^l  a  grunt  ijuautiiy  flows 
by  at  the  beginning  of  the  i>i|ie,  while  *caicely  any  lluwa  by 
U  the  end  ;  id  the  cam  oI  iilectriciiy  this  doe*  iini  bold,  foV 
the  effect  of  a  long  circuit  on  the  (low  of  currunlia  that 
very  little  currant  will  tliiw,  und  that,  however  much  it  is, 
the  amount  of  currnni  th«L  Itowa  U  the  minu  yeitniify  p*r 
MfVadeJ  fMrjifuiat  «f  the  nioul. 

4.  In  the  aae  ol  water,  the  oflect  of  heving  a  jripe  of 
varying  siie  or  diaustor  at  varioaa  points,  ia  that  at  those 
|ioints  where  the  diantaier  b  small  only  ■  snull  iiiuniity 
of  water  can  get  throuub  at  a  time,  whiln  ai  ihiMe  pi)i«bi  | 
rher*  the  diuieter  i«  lai^c  a  hu^  quantity  eau  |»bs  ;  hut  I 


when  th«  pipe  nanowa  Uie  velocity  ioenuet,  and  when  it 
wideus  the  velocity  decreaiMis,  con»ei|uei>tly,  the  prodiM  nf 
the  Mclional  area  and  tho  velocity  at  any  pc^t  »nll  U 
constant.      Now,  in  the  caso  of  electricity,   aa  alnsdyj 
sutad,   tho  curreitt  it  always  the  earns  at  every   poiat  i 
in  the  circuit,  and  the  effocl  of  having  the  coodactu|  I 
path  narrow  at  some  pnint«  ^nd  wide  at.  othera  would  ut 
cAuae  the  current  to  vary  at  thoie  poiote.     What  woulfl 
lake  pliwe  ia  this  :    At  the  narrow  pointa  more  heat  wi.uld  | 
lio  connrstcd  by  the  flow  of  ctineot,  and  at  the  wide  posnu  ^ 
leas  htrat  watild  bo  gctieiaUMl. 

ft.  Water,  to  be  carried  .t  long  distenea,  nuul  fa»M  vnj 
great  preaatire,  and  the  quantity  must  1w  iMoeaauily  mm&,  \ 
boiKe  ■  long  thin  |>ipe  of  naall  diameter  muat  ba  wad. 

Electricity,  to  tie  c.irrie<i  a  long  distance,  mtwilliavi 
gr«at  E.M.R.  ind  the  quantitv  miai  be   nee«aa«ril/ 
hence  a  long  tbiii  wire  of  amill  ili.imeter  muat  bo  aiai 

In  a  water  system,  the  iiiiti.tl  or  miiximiia  erenora 
decreases  as  the  water  flows  on;  and  in  «ti  MCtikal 
system  or  circuit,  the  initial  or  maxitaum 
jwtcntial  also  decreases  as  the  current  flowa  aloaj 
conducting  |>ath.  In  each  case  tbU  is  owing:  to  the 
anc«  that  is  mot  vritb  ;  and  the  "  difference  ol  pressora 
and  "  diffei-ence  of  potential "  that  exisU  balween  aaf  tn 
]>oint«  of  the  two  systems  meaaures  the  Io«m  of  prewiitr* 
or  [)Otentlal~or  the  amount  that  is  absorbed  in  tonl&| 
tho  wut<ir  or  electric  current  through  the  distance  tMtweaa 
tlieso  two  poinu,  and  s6  overcoming  the  mecbaniMl  er 
electric  friction  for  that  dietsnco. 

Water  is  a  material  body,  whilst  electricity  is  looked  upM 
aa  a  peculiar  state  or  condition  of  matter — what,  we  do  dbI 
know.  Wo  even  do  not  know  in  which  direction  a  citrrset 
of  electricity  really  flowa.  atthnugh  for  convenience  it  » 
arbitrarily  assumed  ihst  it  flows  from  the  |>oint  of  hi_ 
potential  to  the  point  of  lower  potential.  Purthermora,** 
do  not  know  th»t  iu  action  la  propagated  inside  the  •» 
or  nol :  to  every  uppomnce  ile  action  takea  pUoe  aranad 
the  wire  or  conducting  gutb,  and  the  wire  may  be  looW 
upon,  not  for  tbo  puqioM  of  carrying  the  curreai,  hat  d 
guiding  il. 

In  a  aimple  electric  circuit  there  can  only  hi  oaa 
electromotive  force,  and  this  is  csilled  the 
lUiiximum  difference  of  potentiala ;  but  there  i: 
inlinito  niinilier  of  difference  of  [ioleoti»la.  For 
II  linttcry  may  huve  iin  P..M.F.  ol  M>  vnlt« — that 
tho  maximum  diiruraivco  of  jtotential  is  50  volta  aad 
allowing  the  current  to  How  from  the  jMcitivo  plate  to  iha 
negative,  the  potential  will  gradually  fall  all  the  wu 
around  the  circuit,  ttegimiing  at  the  )KMitive  ptate  aad 
ending  at  the  negative ;  so  that  any  two  point*  ta  this 
cinuit  will  rcitreientadifFBrenceof  (lotentiala  in  proportNa 
to  the  distance  between,  provided  that  the  remeUaaeaf  Ife 
external  circuit  is  uniform  throughoot. 

EMridii  rni/*.— The  {wuclicHl  unit  oE  E.M  K.  b  n' 
the  volt,  ami  is  that  amount  of  electricel  preaaure  that 
will  force  a  current  of  one  am|>ere  through  a  path  havfi^ 
tho  reeistance  of  one  ohm.  Volts  are  usually  denoted  by 
the  letter  E.  Since  the  EM.F.  may  alao  t>e  loolnd 
upon  as  the  maximum  difference  of  potential  ie  a 
arvuit,  beitce  the  volt  ia  the  unit  of  differwnan  ti 
j>otential.  Measured  in  abtolote,  or  C.O.S.  anit^ 
iinii  signifies  that  E.M.r.,  or  difference  of 
whicb  is  necessary  to  forea  a  unit  qonstiiy  «( 
triciiy  p«r  aeooiKl  from  the  point  ol  bigfaar  |nt«fiUelie 
the  {Hiirit  of  lower  |M)tenlial,  so  that  the  current  doea  aa* 
eTK  of  work  per  second  Tbtt  cau  be  laede  elaarar  by 
referring  to  our  w>titr  imulocv.  When  a  certain  loam  tt 
WKler  falls  from  a  hi):hur  levul  to  a  lower  tevei,  ihtm  w«k 
il  done  by  the  mass ;  a«  that  lODi.  falling  10ft.  will  Aa  tOO 
fo<>L-|Miunds  of  work.  tiiiuiUrly,  when  10  unit*  of  cniraal 
lion-  f  n>m  a  poientiul  of  DO  to  a  putential  of  t'O,  or  thruOffbi 
•lillvronco  ol  |niteiili»l  ol  10  units,  then  lOO  «Dra  nl  •oti 
)m' MKi'iid  huvi' Itovn  •i<ii>e  by  the  ciirrsnt.  Aisu  one  vt 
ol  work  ia  done  by  forcing  a  unrt  current  ihrouKb  ent 
resistenco  l>ac«U«o  it  rui]iiirr-s  unit  ilifferwece  nl  [-I'Mliil  ■■ 
do  (bis.  and  because  ttie  amunnt  of  «urk  th«i  h  «C|NeM 
iu  doing  thia— naBtely  one  irK—ts  aviLlonUy  miiuI  w  ike 
amount  uf  work  —ono  rrg— «lui»e  by  the  cunwnL  IU* 
abaulute  uiiit  of  )iut«nli4l  differoooe  is  Ear  loo  enell  br 
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praettcal  purpose*,  honco  Uie  practicitl  nm't  o(  potential 
'oilTercnco.  or  K,MP. — namely  the  volt — is  Gxed  equal  to 
t'10«,  or  100,000.000  tiiOM  the  absoluU  unit. 
Y  Tbe  practical  unit  of  eutront  is  called  the  ampere,  after 
[lAmpjrre,  a  French  phvsjciat,  and  is  thxt  current  trhich  nno 
fvolt  will  force  ihrouKD  «  reclaUnee  of  one  ohm.  The  abso- 
lit  nnit  of  current  has  a  value  o(  10  O.O.S.  unita,  and  ie 
itiarge,  so  the  practical  unit,  the  ampere,  ia  eqiiivitlent  to 
'chetenth  of  the  abeolute  unit^  and  is  f^n«rally  denoted  by 
•  the  letter  C, 

The  practical  unit  of  resistance,  denotoit  by  the  letter 

It,  ia  named  the  ohtn,  after  Ohm,  the  famoua  German 
i^pbyiieitt,  who  diKcoverod  tbe  elemontary  law  connect- 
j  uig  pruaare,  currant,  and  resistance,  and  is  that  resist' 
Liiice  which  when  acted  upon  by  a  difference  of  potential  of 
I  one  volt  will  permit  a  current  of  one  ampere  to  flow  thiY>U};h 
'it.  Tbe  absolute  unit  of  reaiitancc  i»  too  email,  so  the 
I  practical  unit,tho  ohm, is  made  equal  to  10*, or  1.000.000.000 
[timei  the  iil>*uliit«  unit,  and  according  to  the  Paris  Oouj^ress 
M}f  1884  the  ohm  is  tbe  resistance  of  a  column  of  pure 
[■uercury,  one  square  millimetre  (or  -0016  Hqu^ra  inch)  in 
^ectional  area,  aud  IOC  ceiitimetres  (or  41'73in.)  in  length, 
^measured  at  the  tempemiurc  of  moiling  ice. 

Ohm' I  Lav. — The  amount  of  currer.t  which  will  flow  in 
'an  electrical  circuit  depends  on  tbe  E.M F.,  which  urges 
[the  flow,  nn'l  on  the  resistance  of  the  material  forming  the 
roircuit,  which  tends  to  obstruct  or  oppose  this  flow. 
r  The  flow  of  current  U  In  pro)K>rtion  to  the  E.M.F,, 
I  therefore  tJie  greater  the  E.M,P.  the  greater  the  flow  ;  it  ia 
lalso  in  inverse  proportion  to  the  reaistance,  so  that  tbe 
Ijreater  the  resitUnce  the  leie  will  be  the  flow  of  current ; 
I  Dence  we  bare 

Comnt «  K.M.F. 


Current  CO 


I 


Kesutaiice' 

CofflbiniRg  these  two  facta  together,  it  la  evident  that 

E.M.F. 


Current  co 


Hesistance  ' 


_  toar  sav  that  the  current  flowing  in  a  circuit  ia 
t-'hy  QlTiding  the  E.M.F.  by  tbe  resistance. 


Cor. 


or. 


Current  = 


Amperes 


Electromotive  Force 


Besjaunee 


Volw 
Ohms 


,  or  C  -  S 


By  multiplying  the  rcsbtjincc  of  a  circuit  by  the  current, 
Kwe  obtain  the  E.M.F,  nccesMrv  to  force  that  current 
through  that  rctistiinco,  or  E.M.F.  >  current  x  resistance, 
or  voRa  =  amperes  x.  ohms,  or  E  =  C  x  K.  By  diviUitig 
,  the  EM.F.  by  the  strength  of  current  flowing  in  the  circuit 
'  re  obtain  the  resistance  of  the  circuit, 


or, 


Of, 


Resistance 


Ohms 


Electromotive  Force , 
Current 

Volts      „  n       E 
.  or  R  -  p. 


Amperes 


The  above  is  known  as  Ohm's  law,  and  it  is  the  funda- 
^.mental  law  of  electricity,  since  it  establishes  the  relation 
)t>olwe«ti  E.M.F.  and  current  und  reHistance. 

Ciirrenu  are  divided  into  several  kinds,  according  to  the 

^eonstniction  of  the  electric  machine  wfaicb  generates  them, 

panch  as  continuous  currents,  alternating  currents,  piilsalin;; 

feurrents,  multiphase  currents. ^etc — each  of  these  will  Iw 

l^treated  with  and  explained  later  on.     For  the  present  il 

%afBce«  to  say  that  the   tirst  kind — namely,   continuous 

currents — are  known  as  steady  current*,  because  the  elToc- 

tive  E  M.F.  proilucing  them  is  practically-  constant  in  value, 

hut  the  TC^t  are  unntcsdy,  because  the  EM.F.  is  constantly 

varying  or  falling  and  rising  in  value.     Ohm's  law,  in  its 

above  simple   form,   ia  abiolately    true    for    all    steady 

currents,  and  we  have  every  reason  to  believe  that  tt  is  true 

(or  all  unsteady  currents  -m  well,  but  when  applied  to 

unsteady    currents,  say,   for  example  to   an  alternating 


cnrrent,  then  the  ttow  of  current  in  amperes  cannot  _ 
be  found  by  simply  dividing  tbe  rolta  of  pressitre  ■ 
by  the  pure  ohmic  resistance  of  tlie  wire  carrying  tbe  * 
current,  because  tbe  effect  of  the  pressure  constantly 
varying  is  to  prodnoc  currents  o(  a  secondary  and 
tertiary  nature  arising  from  self-induction  and  mutual 
induction,  etc.  Id  addition  to  this,  an  alternating 
current  flowa  first  in  one  direction  and  then  in  the 
opposite,  alternately,  a  great  number  of  limes  per 
second.  This  brings  in  more  oom plications,  because 
tbe  flow  of  current  offers  a  oeruin  opjiosition  to  change  of 
direction,  which  is  named  the  inertia  of  the  current,  in 
comparisoQ  with  the  inertia  in  mechanics.  All  these  dis- 
turbing elements  must  be  recognised,  and,  if  possible,  be 
su)>}ected  to  caleulation.  It  neied  scarcely  be  said  that 
when  this  b  done  the  eomplioatod  formula  that  would  be 
presented  would  probably  be  siich  that  Ohm's  law  in  its 
simple  form  wonia  be  almost  lost  to  sight ;  so  that  when 
Ohm's  law  is  applied,  it  must  be  understood  that  it  is  onlv 
used  for  steady  currenu,  except  when  otherwise  ststea. 
For  those  that  are  inlerostcd  in  this  matter,  see  the  £/«c- 
tricai  Emm  of  May  30.  1892,  page  636. 

(To  bt  antimui,) 


THE  INSTITUTION  DINNER. 


Tbe  annual  dinner  of  the  Institution  ina  held  at  the 
Criterion  llestaurant  on  Friday  evening  last,  and  was 
atte;i(led  by  a  large  number  of  members  and  guests.  Prof. 
W.  E  Ayrton,  F.R.S.,  the  Prosi4lent,  wus  in  the  ebair,  and 
was  surrounded  hy  a  distinguishod  <«rai>any  of  [loliticians 
and  scientists.  "Tbe  toast  list  was  short,  as  were  the 
majority  of  speakers.  We  have  seen  Prof.  Ayrton  in  a 
great  many  charaeters,  bat  we  think  in  none  has  he  ever 
shone  more  eonspieuously  than  ia  these  afterdinner  re- 
marks. They  were  full  of  iwlnt  and  full  of  wit,  with  the 
true  ring  of  enthusiasm  tor  the  tciance  be  so  admiritbly 
represented,  running  through  from  bf^nning  to  end. 

The  toast  nf  "The  Queen  "  was  given  and  received  in 
the  usual  loyal  manner.  The  next  toast,  •' The  Learned 
Societies,"  was  proposed  by  the  President,  who  said  that 
some  dtfRculty  bad  been  felt  in  the  wording  of  the  toast 
list.  Il  was  thought  that  to  have  two  toasts — "  The 
learned  Societies,"  "  The  Engineering  Socieliea" — might 
suggest  that  the  Utter  were  not  learned.  Bat  the  infer- 
ence would  be  entirely  wrong.  There  vae  no  "  and  "  in 
the  matter.  His  friend  Mr.  Macrory.  as  a  lawyer,  would 
tell  them  that  the  French  saying  "  None  but  fools  and 
Englishmen  travel  first  class,"  was  evidence  that  English- 
men were  not  fool*.  The  [iresence  of  the  conjunction  made 
uU  the  difference. 

Prof.  FlTZOKRALD  responded  in  a  partly  humoroui  and 

Sarlly  grave  speech.  In  the  former  he  gave  an  admirable 
escriplton  of  a  discussion  between  two  Iri^h  car  drivers 
as  to  the  merits  of  scientiBc  men  which  ended  in  "going 
for  a  drink."  He  said  that  the  learned  societies  were  never 
moie  flourishing  thsn  they  were  now.  The  co  operation  of 
theory  and  practice  had  been  the  fruitful  parent  of  neurlv 
all  the  advances  of  the  present  generation,  We  had  suoB 
enormous  stores  of  otiergy  nt  our  service  that  almost 
immessurable  prospects  were  open  for  the  material  improve- 
ment of  man's  estate. 

Mr.  L-KTiMBU  CiABK  (past  president)  proposed  "The 
Engineering  Societies."  He  said  these  societies  were  in 
(lunger  of  being  overlooked.  They  first  perfected  the 
steam  engine,  then  improved  mannucturing  implometiu, 
then  the  steamboat.  The  engineering  societici!  had  clone 
much  more  to  promote  the  great  proeperity  of  this  country 
than  the  politieiina  who  bad  so  wickedly  u8ur[>od  the 
greater  part  of  the  orwlit.  "I'he  great  majority,  unfortu- 
nately, of  our  countrymen  believed  that  this  proeperity  was 
mainly  due  to  the  politicians  who  attributed  everything  to 
free-lrnde.  It  was  to  the  engineers  more  than  to  any 
other  body  due  that  this  country  was  the  richest  in  the 
world. 

Dr.  W.  Andkiison,  president  of  tbe  Mechanical  Rngl- 
iieers,  responded,  and  said  if  the  engineering  societies  wore 
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oot  iMrned  tlwy  l»d  tbe  hikft\>y  gift  o(  »pprot>riating[  for 
pntcticnl  jKiquMM  tbe  leumiug  ol  other*.  Tno  Govnrn- 
mtnt  (iictoriM,  of  which  lio  wu  tho  heAtl,  could  upoiiit  to 
th«  vtay  it)  which  the  laboiirt  of  tbe  chemist  and  metallurgifit 
And  other  MionciKc  men  were  ulilised  to  uruclical  pur- 
poeee  to  the  grekt  benefit  of  this  country,  aixl,  it  was  to  be 
Doped,  tbe  dettruction  of  uiy  countn-  which  Bhntikl  be 
so  ill  iulvi»ed  u  to  hKOme  involvei)  in  wu-  with  GrcHt 
EritAiii. 

Tho  Chairman  then  proposed  "Oiir  Oueat«,"  with 
which  he  jolnod  tho  name  of  Mr.  MuudelU,  President  of 
tlie  Board  of  TrJtde,  who  exercised  a  Mrt  of  iiarental 
•Dperviaioii  over  them  all.  No  <Ioubt  sotnetiiuA*  there  was 
a  little  disftouiton  to  urumblc.  a*  children  did  ocean i»ii ally, 
at  th«  form  ill  whicn  th^l  fatherly  AfToction  di»plnyeii 
iUelf.  But  whatever  their  foclin^s  alxtiil  the  Board  ol 
Ttndo,  there  waa  no  doubt  about  their  feelingawilhroipoct  to 
tU  pmident.  Tho  man  who  by  the  Electric  f,ighlin^  Act, 
I6o8,  made  electric  li^thtint;  commercially  j)i-acti(^ble  wai 
6oUtl«d  to  their  warra&tt  rogard. 

Mr.    &Iv\Dt:i.u,    ill    rcxuonso,    uid     that     whatever 

frievancot  the  engineer*  might  have  againit  tho  politicians 
U  wilhen  wore  unwrun^;.  The  Board  of  Trade  might 
bavo  given  the  electrical  eneiiieera  some  trouble ;  if  so,  it 
waa  not  duo  to  him.  lie  waa  only  newly  inaullcd— unly 
three  montbi — and  some  of  them  mi^hl  think  he  would 
not  laat  roocb  lon^Ar.  The  rrcNidont  h^il  thanked 
him  for  what  be  Wl  done  in  ISSiS.  But  be  wa« 
not  tlien  Precident  of  the  Board  of  Trade  He  had,  bow- 
flv«r,  lewnt  that  tho  Act  of  1S82  wa«  too  reatrictive 
and  required  relaxation.  But  they  had  not  suffered  much 
from  tho  Act  of  1883,  which  was  probably  only  a  blearing 
in  dteguEM,  as  it  had  enabled  tbe  englneerf  to  perfect  their 
melbodi  in  a  manner  which  could  not  have  boon  done 
before.  Mr.  Latimor  Clark  had  complaino<l  of  the  np[<ropria- 
tion  »f  all  llie  crodit  of  mat«rial  progress  by  the  [wtiticians. 
t«t  them  halve  the  diRerencaL  The  politjciam  had,  at  all 
event*,  appointed  I>r.  Anderson.  Tlie  improvementa  lo 
which  Dr.  Anderson  had  referred  related  to  the  destruction 
ntlier  than  the  coneerratton  of  human  life.  But,  whktevitr 
tbey  were,  the  Britiib  Nary  bad  availed  itoelt  of  all  those 
ap|Miai)cee,  aiid  bad  been  onabled^wa  hoped  for  defence 
and  not  for  altaok— to  perfect  tbe  methods  of  naval  warfare 
wan  than  any  other  nation  in  tho  world.  Free  trade  wiu  due 
to  Sir  R.  Peel  looro  than  to  any  other  man,  and  it  was  due 
to  him  that  tbe  cimrffies  of  Watt,  Aikwri^bt,  and  our  other 
great  engineers  bad  enjoyed  free  |>luy  for  their  energies, 
lie  waa  speaking  to  a  oonparatively  young  institution,  but 
it  waa  to  on«  which  was  growing  moro  and  more 
•nd  would  ulranco  to  still  greater  de^^reea  of  great- 
IWM.  The  Board  oj  IVade  owed  much  to  t)i«  eleetrica] 
•ngnMra,  who  had  deviaed  syatema  and  motlioda  of 
tfa«  almost  value.  It  would  be  his  duty  bo  embody 
tbo  r«port  of  tbe  committee  with  respect  to  elec- 
trical standards  in  a  autemunt  to  tbe  Queen.  For 
thai  r«poa  tbey  were  much  indebted  to  the  society, 
M  tlMT  wen  aUo  in<ivbtod  lo  th«  dtttiDgoiahed  Oerman 
mMi  u  aeieaoo  who  bud  >o  greatly  advanced  our  knowle'JKe 
o(  alectridty.  But,  as  it  would  be  bis  duty  lo  submit  to  ibe 
Boua*  of  Commons  and  tlie  (^een  tbe  rusult  of  the  UlxHirs 
of  that  committee,  he  eouUl  not  do  better  than  road  it  lo 
them.  It  waa  in  one  »entei>ce,  without  punctuation,  and  ran 
4a  follows:  "Tbal  an  alternating  current  of  one  ampere  shall 
■Man  a  current  sucb  that  the  wguare  root  of  the  time  avom^ie 
of  tbe  stjuare  u(  ite  strangth  at  each  inauot  in  am|>ereH  it 
nnity,"  Ho  bad  asked  Sir  Thonuu  BlomefieM  to  explain 
that  itro)>o«ilion,  but  that  candid  goatJaman  ba«)  admitted 
that  he  knew  Dotbius  about  it.  Sir  Courtonay  Boyle 
waa  not  eo  candid,  but  do  suspected  thai  bis  friend  Sir  C. 
Boyle  knew  juat  u  much  as  his  colleaKua.  He  bod 
been  thanked  for  tbo  Act  of  1880.  Ho  believed  we 
wen  now  at  tbe  oulaet  of  a  great  advance  in  the 
HJtDce  of  aleetTM  ligbtiag.  ProKresa  wouM  be 
stmrod  when  ihey  could  aaaure  ebareliohlers  ol  a 
teaaonable  dividend.  Two  millions  bwl  already  been 
aipended  is  the  ne(roiM>li>,  and  we  might  soon  hope  to 
overtake  the  Untied  Sutes  and  contiuenul  counuiea, 
which  were,  be  feared,  still,  to  some  extent,  in  ad- 
vance of  onrtelres.  Ue  hoped  we  sboukl  aoon  see 
tbe     lUy     when     electricity     would      be     tbe     groat 


motive  power  in  all  tho  work  done  by  tbo  nation.  A 
niJtrrellouB  change  had  been  wmught  by  the  intro- 
duction of  the  electric  caltle.  When  bo  loft  bostMas 
20  years  ago.  Ihey  had  to  wait  replioa  for  lotun 
from  AuHtraliii  for  three  »r  four  months.  But  nuw  in  ma 
diiy  nil  the  ojioruition*  oould  becatriod  ihroujcb  which  used 
to  require  months  to  cfTcot.  Time  and  s|iace  hail  liaati 
annihilated.  Electricity  was  now  being  u ted  for  the  aavinK 
of  life  at  sea,  and  Mr.  Preece,  one  of  ihcir  mombert.  bad 
been  a]i|)ointed  a  member  of  tlie  Commisiiion  on  Qactnc 
Cotnmunication  with  Lishthoiues  aud  Li);blship*.  Tbe 
numW  of  lives  lost  In  our  electric  systems  had, 
be  believed,  only  boon  six — an  infinitosimal  ntimher 
compared  with  the  losi  which  had  boon  sustained  In 
America,  We  had  proceeded  on  a  eouiid  and  lauefil 
system,  which  was  economical  of  life,  bat  would  not  fail  lo 
attain  tho  tcrealett  results  at  which  it  w&a  powi1>le  le 
arrive.  Tho  Boiird  of  Tnide  hud  no  desire  to  haujiir  ti« 
progress  of  electricity  by  nocdlesa  ndea,  and  hoped  thstl 
ibie,  a«  in  all  other  branches,  science  woiiM  ea  m 
benoSceiit  ootirae  untrammelled  b;  any  UBnocotaary 
tiona. 

Sir  Jahks  SrVRWRKiirr,  Commissioner  of  PabliV  WorkJi. 
Cape  Colony.  pri){io««d  "  Tho  IrmtitnUoo  of  £Iecincal 
Rngiricor^. "  He  fpoke  as  one  of  the  oldest  members  and 
a  whilom  secretary  of  the  Institution,  iind  doecribeJ  tbe 
afTeciion  towards  the  fociely  the  many  momben  teeiileBi 
in  the  colony  had  towards  i(.  Ue  referred  ai 
length  to  tbe  telegnphic  work  of  tbe  culnsiy, 
which  he  half  hc])ed  aod  cxj>octed  would  coniinac 
to  bo  pushed  further  and  furthor  into  Africa,  tdl  its 
northern  end  reached  Cairo.  Parodyins  tho  wwdi  el 
the  lace  MacDonald,  be  uid  his  earlier  life  wax  •pentu 
a  telegraphic  engineer,  and  hia  end  should  &nd  bin  s 
member  of  tlie  »ociety,  though,  for  the  moment,  he  wai 
under  an  eclijae,  and  no  an  outaider.  He  waa  entlioeiatfit 
in  his  ex[>reMion  of  succesa  to  the  Institution,  and  profAe 
sied  that  tho  Inttitulion  would  grow  in  atrengtb  aed 
rooown,  and  last  as  long  as  Englana  tasted. 

The  pRtcsuiKNT,  who  responded,  said  Mr.  MundoIU^ 
made  some  joking  remarks  about  the  aliernaliiii;  iloflattiaa 
ol  an  ampere — it  lacks  punctuation,  he  a«ya  Well  tl« 
reason  ia  <|uite  simple:  it  is  a  legal  definition  ;  aod  lav  nrv- 
cesaos  are  interroin.ihlo,  tbe  law  ia  evertaalittg.  iha  la* 
never  stops.  But  ho  was  no  lawyer,  so  would  come  lo  *a 
end,  and  thank  them  for  tho  candid  way  in  which  ths] 
have  drunk  the  toast  so  laudably  propoeed  by  Sir  Ja 
Sivewrigbt. 


CORRESPONDENCE. 

"Oh  lu^'t  «or4  U  bj  ai«lia  WJtk, 
JiuU»H*dt  Ital  tottksawnL' 


THE  NEW  WBSTINGH0U8E  LAMP. 


Sir  —It  ii  an  old  saying  that  "  neeewity  is  the  nsolW 
of  invention,'  and,  according  to  a  deecription  of  tJie  nt« 
Wettingbotise  lamp  wbiob  bai  appoarwl  in  the  t«chuMa) 
ProM,  it  is  evident  the  expert*  of  the  WestinKbouM  Cub- 
pany  have  rovivod  thia  ancient  problem.  And  tbe  advert 
of  this  new  lam^  coming  as  tt  doee  iusl  at  thii  junctaie, 
is  one  of  great  imooruoee  to  all  ol  us  engaged  in  tbi 
electric  lighting  induntry,  not  only  in  America,  but  » 
England  and  tovorul  other  markets  throughout  the  worU 
wherever  monopoly  oxiata — in  all  of  wbkb  pUcea  a  r^iabk 
and  cheap  lamp  cannot  fail  to  conmauJ  a  raady  al« 
amongst  consiuners,  and  by  this  means  increaae  i^ 
demand  for  all  ctaaees  of  electriod  plant.  Therafore^  iW 
lamp  oiiens  up  quite  a  new  field  for  businese,  ami,  aa 
structea,  it  can  be  frnely  sold  and  ua«l  whbaut 
ol  muleilutinn  (rom  hudtiuartera  under  the  gaiae  of 
mono|wiy  of  Edison's  lutent  rifibta  covering  csit^iin  .-I  _ 
to  both  brapa  and  boldora— which  actual  inf;  i  I 

have  always  maintained  never  had  any  t«a.  .  ^..,^.itt> 
except  in  the  eyes  of  the  Uw,  and,  tin^ulai-  to  aajr,  e*eo 
on  this  point  tbe  view*  of  various  ]iid|;M  have  tery 
widely  differed  upon  analysing  the  eTi4tonoe  (dacod  baton 
them  in  tbo  rariou*  tribunals  and  sMttoni  of  tbe  Coanael 
England,    Qemany,    and    Aaarica.       In     En^laod,    for 
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instance,  as  is  well  known,  the  cua  wm  von  and  main- 
taineil  in  two  actions  entiwly  by   intrin^emonU  of    the 
"  Sawyer  ■  Miinn  "   hydrocm bon   Hashing   process,    which 
system  the  Eilieon  nn<l  Swan  Company  cleverly  secured, 
^  mainUmed,    and     worked     in     combination    with     Mr. 
Swan's  Utoet  improvemenU.  which  combined  procaas  un- 
doubtedly enabled    Kn};titib   Umproakeni  to   [>rodtioe  and 
I    snpl'b'    t'^o^'^'y    Borne    of    the    hett  and   most  rellablo 
'    incaiulescent  Ijtmps  in  the  world.     And  so  thought  tho 
G«rman  CourU,  whon  tboy  rofusod  to  give  a  monopolv  to 
tho   owners  of   tho  Edison  aystom  in  Uerouny.      Now, 
I   having  hocn  profcseionalty  engaged  in  the  litif^atJon,  both 
'in  KngUnd,  Oerniany,  and  Americ*,  I   have  had  Hpocii) 
['  o[i|)onuniliee  to  pcruie  tbo  evidi-ncn  and  plundingii  lucd  in 
I   each  country,  and  I  miut  say  the  Uctiei  adopted  by  the 
I 'Swan  and   Khulinsky   people  in  (Jerminy  wore  sound. 
I' What  did  thcj  tlol     They  proved  that   Biiaon's  early 
'  patents  wore  unworkable  without  in  sotne  form  or  other  by 
>' making  lamps  under  the  improvementa  and  mothodii  din- 
covered   at    various    dates    bv    Suwyor,    KfimTi.    Mnxim, 
Weflton,  Swan,  Khotin*ky  an<I  other*,  which  combination 
of  talent,  the  German  eupcrtjt  argued,  gave  to  the  world 
tho  real  knowtedgo  of  how  to  m*ko  tho  modern  glow  Umn 
of  tbepmsenttirae.  Andupon  this  basis  Ihe  case  was  decided. 
The  (ierman  lawyers  are  frequently  called  banlheadbd,  but 
in  the  "  iDCaodeicent  lamp  war"  1  am  inclined  to  think 
tbev  showed  sound  jodftment,  ^ood  stratagem,  and  a  grent 
^41mu  of  common  tense  in  dismissing  the  (rcrman   Kdison 
'"'Oomuany'K  claims  to  a  monopoly  of  the  trade  in  Uermany, 
wfaicli  decision  was  undoiibtodty  a  just  and  correct  one  and 
worthy   nf  admiration  from   a  legal   point  of   view.     If 
'  I  remember  riRhtly,  one  of  the  strongest  points  urged  by 
tho  dolenders  in  the  Oerman  action  wai   tJiat  the  Kdison 
Company  did  not  and  anit/l  not  make  a  •ocalled  Edison 
lamp  without  adopting  the  more  modern  methods  invented 
by  others ;  and  probablv  if  the  same  tact  and  togul  plead- 
ings had  been  adopted  and  resorted  to  in  Kngland  and 
America,  both  eountries  would  have  been  able  tvi   huvo 
^  shaken  hands  with  Germany  over  a  triple  defeat.     And  if 
all  we  bear  and  read  in  tho  Press  be  true,  probably  no  mun 
'  in  the  world  was  moore  astonished  than  Mr.  Edison  (in  tho 
face  of  facts)  to  find  himself  legally  declared  by  law  "  tho 
inventor  of  the  modern  glow  lamp,"  which  very  naturally 
f'he  now  believes  himself  to  be.     As  regards  myself,  I  think 
I  can  saioly  say  that  there  ia  no  man  in  the  world  as  an 
iiMsuidescent  lamp  manufacUirer  who  has  |icrsonal]y  suf- 
fered more  than  myself  through  my  hu  mble  endeavuuts  to 
produce  a  reliable  low-resistunce  lamp  for  battery  lighting 
purpOMi,  which  I  claim  to  bare  accomptiabed  by  methods 
which  In  no  way  are  infringment  of  others'  rights ;  and  ] 
don't  think  tho  60.000  little  lamps  sold  by  me  during  the 
lour  years  1  was  eni;aged  in   the  tamp  industry  did  much 
barm,  but,  on  the  coiamry,  I  claim  my   woik  did  much 
good  by  the  seeds  sown,  which   work  greatly  assisted  a 
very  imporUnt  industry  o(  which  the  larger  linas  are  now 
reaping  the  bgnelit*.     I  also  invonicd,  as  ia  well  known, 
the  fuiuUmentJiil  patents  for  fancy  and  ornamental  lamps, 
now  so  largely  used  tor  decorative  lighting  and  illnmina- 
■tion  inirposes — things  which  the  great  inventor  did   not 
k  do,  as  his  entire  gronri  of  jiatente  show  ;  and  yet  by  th<i 
^  construction  and  Iwiaitng  of  our  modern  (Mlent  laws  as  now 
''framed,  declare  and  ilecide  against  me  becanso  somebody 
^  else  invented  something  else  of  a  colonrablo  nature.     It 
'  may  be  legally  "  law,"  but  I  fail  to  see  where  the  justice 
'  comes  In.     I  naturally  feel  somewhat  strongly  upon  this 
jMint,  u  others  an  reaping  the  benefit  without  payment 
of  a  cent,  and  unfortunately  all  one  can  do  i*  twinge  and 
boar  it.    At  (be  same  time  I  do  not  blame  Mr,  Kdison  taking 
&11  that  the  law  has  given  him ;  but  I  do  blame  tho  construc- 
tion of  the  proient  laws,  irhich  a*  now  constructed  according 
to  modem  tboory  are  neither  civil,  spiritual,  or  Mosaical,but 
which  arc  so  framed  to  provide  for  the  upkeep  of  a  select 
few   Q.C.''s   and   cettain    professional   experts  who  cling 
about  their  garments— all  of  whom  grow  fat  on  disputed 
patents.     Dut  reverting  to  the  merits  of  the  new  lamp  and 
ite  consultation,  which  has  many  good  point*  about  it : 

1.  There  is  no  brass  used  at  the  baso,  a  very  good  point 
eainod,  aa  all  met&l  contacts  retain  heat,   which  is  well 
I  known  to  be  a  threat  objectfoa  to  the  construction  of  screw- 
capped  lumps. 
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3.  No  platinum  is  used  for  the  leading-in  wires.  Thia 
ia  another  great  advautage.  calcuUting  the  cost  of  thia  com- 
modflv,  the  non-use  of  which  must  chesiwn  the  cost  of 
manuiactnrc,  and,  above  all,  legally  overcome  an  important 
claim  relative  to  the  use  of  platinum. 

3.  The  new  kmi>  befng  a  separable  one,  certain  special 
jHtrts,  such  as  bulbs,  sockets,  and  connectors,  which  in 
many  cmcs  can  be  roused  over  and  over  again  ;  thereforo 
old  and  hitherto  iisoteM  lamp  matcjiata  can  now  be  con- 
vertod  into  new  lamps,  and  thus  made  to  do  treble  work  at 
a  very  amall  cost  by  remaking  same  (over  first  outlay  paid 
(or  raw  mitertal).  I  can  doubly  appreciate  thii  idea,  osne- 
cially  as  I  bold  tho  original  and  fundamental  patents  for 
converting  old  lamp  material  into  new  lamps  under 
Ucitisb  patent  granted  mo  in  the  year  1887,  for 
which  method  I  have  {nlenU  pending  in  the  United 
States,  and  for  which  original  process  of  manufacture 
I  claim  to  be  tlie  Brst  inventor ;  and  I  venture  to  say, 
according  to  recent  decisions,  that  tbi^  process  is  a  useful 
one,  as  it  will  enable  lampmakers  to  convert  old  and  waste 
lamp  materials  into  an  article  of  commercial  value,  and  as 
royalties  hare  been  juid  ujion  these  used-up  lamp  materials, 
the  question  of  infrin>;ement  of  the  rights  of  A,  B,  and  C, 
either  in  England  or  abroait,  docs  not  apply  in  iho  face  of 
the  many  decisions  already  reoonlcd.  hence  the  value  to 
thoM  holding  lioensos  In  manufikctiiro  under  my  original 
patents,  No.  5,955,  of  18i*3,  and  No.  11,802,  of  1887. 

4.  The  <tuoition  of  eshaiuting  or  extrtctiog  tho  air  from 
the  bulb,  whether  it  be  before  or  aftor  sealing,  is  of  no 
moment,  as  such  methods  are  old ;  therefore  open  to  the 
Westinghouso  Company  or  any  other  lampouker  to  use  aa 
incandescent  lamps  for  producing  light  in  vacuo  where  made 
and  sold  by  De  Cban^-,  Slaite,  Iloberta,  Hiinison,  Lane 
Fox.and  others  long  j>rKir  to  I'^lis<]n's  applKatioti.  Thereforo 
no  (lU'ther  comment  on  thin  pi'int  is  nc«dod. 

5.  The  question  a  to  time  taken  up  in  cleaning  tho  old 
bulbtt  when  iu  a  lilaclcened  state,  upon  wbiuD  Lbu  JFfMern 
KUcirician  lays  some  strws  :  1  would  also  my  this  part  of  the 
process  is  a  very  simple  and  easy  matter  to  overcome,  and 
it  can  bo  quickly  and  easily  done  by  a  spsclal  method  by 
those  ''in  the  know." 

Pro^Ntbly  the  most  important  poiiit  to  consider  in  the 
new  tamp  is  the  stopper  connection,  hut  aa  ibis  is  tightly 
enclosed  and  embedded  in  a  special  eement  within  the  liulbi 
which  ia  afterwards  oorered  as  an  additional  protection, 
ihua  making  it  a  multiple  tloubla  vsauous  chamber,  there 
appeen  to  be  no  reason  why  a  good  lamp  of  this  class  (if 
properly  constructed}  cannot  be  made  to  do  good  work 
and  even  if  not  quite  up  to  tho  standard  of  a  highly 
vacuous  lamp,  the  new  Westinghouse  type  can  mM 
cheaply  made :  besides,  the  Oiat  cost  materials  can  ■ 
be  used  over  again,  and  as  platinum  is  disponscd 
with  another  good  point  ia  gained.  Nor  does  this  new  ■ 
lamp  require  any  expensive  socket  to  hold  iL  There  is  I 
also  another  saving.  But,  above  all,  it  is  a  type  of  lamp 
which  is  absolutely  free  from  infringement  of  the  Edison 
and  Swan  combiualion  claims,  consequently  it  is  certain  to  M 
sell,  and  it  is  to  be  hoped  thai  the  WeMinghouse  Cucnfiany  f 
will  see  ita  way  clear  to  supjily  the  English  market  with 
this  new  type  of  lamp;  and  li  sold  at  American  (irices  in  the 
country,  or  anything  under  Is.  6d.  per  lamp,  it  will  then  coma 
chetper  to  use,  even  i(  the  life  is  only  half  as  long,  and  for 
the  next  your  or  two  pending  the  ex[nry  of  the  chief  lamp 
and  holder  patents,  it  cannot  fail  to  find  a  ready  market, 
and  at  the  price  should  command  a  large  sale.  I 
think  every  reader  of  your  journal  will  join  with  mo  in 
wishing  the  Westinghouse  Compuny  alt  the  success  it  deserves 
in  overcoming  a  diflioully  by  placing  upon  the  market  a 
Ump  which  ia  novel  in  construction,  natty  in  appearance, 
chbip  in  price,  and,  above  all,  entirely  free  from  the  com- 
bination claims  of  ccrtiiin  master  pat«nts,  the  working  of 
which  has  boon  unfortunately  so  detrimental  to  the  real 
advaiiceraeut  of  the  electric  lighting  tndustrjr.  However, 
as  soon  as  lamps  beeome  cheaper,  trade  lu  plant  and 
machinery  will  increase  tenfold  tn  all  jjarts  of  tho  kingdom, 
aa  electric  light  in  due  course  Is  certain  to  lind  a  hone, 
not  only  in  the  mansion  oi  the  nab,  but  also  in  the  cottaj^a 
of  the  poor.— Yours,  etc,  Aktiivr  Suii-PKY. 


f /iw  Mer  CoirttpondmK  tte  puft  S47.J 


ITKY.       I 
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INCANDESCENT  LAMP  BULBS. 

The  blackening  of  ineaodeHceiit  lamp  bulbs,  tat 
the  cousequcnC  dctenorAtion  of  the  qa&ntit)-  ot 
light,  is  one  of  the  most  practic*!  quefctiooB  wilh 
which  electric  light  engineers  have  to  contend.  Tl 
is  an  all-important  problem  to  tbo  oapply  cooi- 
panics,  for  after  the  glamour  of  the  novelty  of  the 
new  lighting  has  worn  off,  uBcrs  will  ask  to  tecan 
thai  which  was  promised  them.  We  think  it 
unfortunate  that  the  unit  lamp  is  taJcon  rc  an 
equivalcut  to  eight  candle-power,  becaose  tht 
sixteen  candle-power  lamp  is  the  one  by  which  coni'- 
parisons  by  the  public  will  be  made.  It  is  tho  Ump 
mostly  to  he  found  in  the  diuitig-room,  the  drawing- 
room,  and  the  library  that  appeals  to  the  umt, 
not  that  used  in  bedrooms  and  passages.  At  Un 
present  moment  none  of  uft  have  a  very  distinct  idea 
of  what  the  unit  life  ufficiuiit  lamp  is  to  be.  Are  wa 
in  the  near  future  to  expect  a  sixteen  candle-power 
lamp  for  a  couple  of  shillings  tasting  a  thoosaoj 
hours,  or,  say,  half  that  time — five  hundred  hours? 
Wc  put  it  to  all  branches  of  the  trade,  mann- 
facturers  and  suppliers,  whether  normal  candla- 
power  through  lire  hundred  hours  is  not  enoogb 
to  aim  at.  Probably  that  result,  too,  wiD  bo 
fairly  achieved,  though  we  doubt  about  gettitm 
the  thousand  hours.  The  user  is  told  Oat 
such  and  such  a  lamp  is  a  sixteen  candle>pnwar 
lamp,  but  directly  he  begins  to  use  it  tlie  lani| 
begins  to  deteriorate,  and  in  a  short  time,  vim  u 
it  commences  with  sixtoon  oandle-power,  it  |[iTM 
him  less  light.  So,  too,  if  the  pressure  is  oot 
constamt  at  the  point  at  which  it  is  intended 
lamp  should  bo  supplied.  Tho  supply  being  M  IM 
low  a  pressure  was  discussed  in  various  papcn  vA 
so  very  long  ago,  so  that  nothing  more  need  be  wA 
on  that  part  of  the  subject.  The  blackening  of  tb* 
bulb  and  its  iuduonce  on  tho  light  has  not,  howdrcr. 
been  examined  in  Bngland  to  the  extent  it  bM  la 
America.  The  most  recent  utterance  on  tbeialitaet 
is  from  Prof.  Nichols,  who,  in  the  Amtriean  Jamrmtl 
o/Sci>Rce.  gives  the  results  of  the  invcstigatioDS  of 
Messra.  Moore  and  Ling,  in  the  laboimtory  mt  Cocndl 
University.  The  results  of  those  experimonta  mn 
given  io  a  note  in  our  last  issue,  but  the  qoestioD  n 
so  important  tbat  we  again  call  attention  to  it.  b 
an  investigation  by  Pto£  Thomas  and  Mmhb. 
Martin  and  Uassler,  described  in  a  papar  bate* 
the  American  Institute  of  Electrioal  Engin— o.  iht 
authors  stated  that  if  the  life  be  limited  lo  Ibe 
time  when  the  lamps  give  75  per  cent,  of  their  initial 
candle-power,  tbo  average  death  is  at  iSO  boon; 
while  &.i  per  cent,  as  limit  outs  them  off  •(  3M 
hours,  and  90  per  oent.  at  180  houn.  Tbew  in^ 
tigators  also  found  that  the  lamps  which  iraca 
blaokeucd  were  those  exhausted  by  mecbMUORl 
pumps,  hence  it  is  iiiCarred  that  ezhaurtioo  by  uidr' 
oury  has  a  dvlotenous  effeoi.  The  invMtigalMnu  of 
Messrs.  Moore  and  Liug  goes  furtfavr  thu  that  of 
Prof.  Thomas  and  hie  oolleagnes,  and  examioea  into 
causes.  Tbot  it  was  foand  tbat  the  abaofteig 
power  of  the  coating  is  in  itself  bbBMwiI  1b 
aoooout  for  a  very  oonsiderable  blliag  off  iii 
tbe  candle-power.  The  effect  of  tbo  "  mg^- 
coating,"   as   they   term    (be    black    dapout  oa 
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is  to  dim  the  lamp  without  appreciably 

he  quality  of  the  light.     This  means  that 
inges  aod  quality  remains,  so  that  if  a 
r  of  caudles  is  estimated  for  the  lighting 
amount  of  light  decreases  10  per  cent. 
ed  and  eighty  hours'  use  of  the  lamps. 
'.ontinues,  and  a  quarter  of  the  light 
idred  and  fifty  hours.  A  brilliantly 
m  in  the  first  instance  becomes 
id  indistinct  visions  ;  with  gas 
icurs — the  light  of  the  burner 
of   the    burner  to  -  morrow 
"here  is  out  remedy?    Not 
-nechaQical    engineer   (Mr. 
"    '.  ^,.oe    fame)   showed  us  a  plan 

'  '  .^n  he  thought  the  "age-coating" 

^  oared  from  the  bulb  easily  and  expedi- 

j.  We  do  not  know  if  his  experiments  suc- 
i^eeded,  but  the  idea  was  certainly  worth  a  trial. 
There  is  another  view  of  the  matter,  which,  so  far 
as  we  know,  has  not  been  considered  by  manu- 
iacturers ;  but  as  the  controlling  patents  lapse  and 
competition  increases,  the  various  problems  attach- 
ing to  incandescent  lamps  will  be  more  closely 
examined.  Prof.  Nichols  tells  us  that  "the  rate 
of  deposit  of  the  coating  in  incandescent  lamp 
bulbs  ia  greatest  in  the  early  part  of  the  life 
of  the  lamp."  Now,  our  view  is  that  improved 
manufacture  could  alter  this,  or  the  manufacturer 
should  not  send  the  filameoi  out  in  a  bulb  till  the 
early  life  is  passed.  In  other  words,  the  particles 
from  the  filament  should  he  disintegrated  before, 
not  after  the  use  in  a  hulb.  We  ought  even  then  to 
get  a  life  of  five  hundred  hours,  and  a  rate  of 
blackening  and  a  diminution  of  light  much  slower 
than  at  present.  Is  this  impossible  ?  Mr.  Shippey, 
in  his  letter  in  another  column,  says  the  cleaning 
is  simple  to  those  "  in  the  know,"  but  be  does  not 
explain  the  method,  which  we  venture  to  state  is 
not  one  that  ought  to  be  kept  secret,  but,  for  the 
benefit  of  all  who  use  lamps,  should  he  promulgated 
broadcast  over  the  world. 


A  PACIFIC  CABLE. 


The  Times  of  November  8  contains  an  evidently 
inspired  article  on  the  proposed  Pacific  cable,  a  pro- 
posal due  to  French  initiation.  We  have  our  own 
views  aboat  a  Pacific  cable,  which  are  not  in  accord 
with  those  of  the  Times  article.  In  oar  opinion  the 
directors  of  the  Eastern  and  Eastern  Extensioa  Com- 
panies have  foe  years  done  all  they  could  to  stop  this 
cable,  and  have  hitherto  succeeded.  Thosetwocom- 
panies  are  to  all  intents  and  purposes  one  company, 
but  it  pays  the  wire-pullers  to  take  •  separate 
salaries.  They  also  would  prefer  a  duplication 
of  lines  to  Australia,  not  vid  the  Pacific,  but 
viA  the  Indian  Ocean.  Unfortunately,  the  Aus- 
tralasian authorities  have  been  divided,  other- 
vrise  a  cable  through  the  Pacific  would  long 
since  have  been  laid.  By  playing  off  one  authority 
against  the  other,  Messrs.  Pender,  Anderson,  and 
Co.  have  got  their  will — are  charging  a  far  higher 
tariff  than  is  necessary,  and  preventing  the  alterna- 
tive ronta.    Had  the  AoBtralasian  authorities  agreed 


together,  these  gentlemen  would  long  since  have 
found  it  advisable  to  lay  the  Pacific  cable  under 
their  own  auspices.  It  needs  little  or  no  premo- 
nition to  understand  that  all  their  plans  are  prepared 
for  this  purpose  ;  and  should  the  French  proposals 
really  come  to  anything  there  would  be  some  more 
pretty  cable  fighting.  Messrs.  Pender  and  Anderson 
would  turn  faster  than  a  weathercock,  and  a  cable 
would  be  announced  forthwith.  Indeed,  it  would  not 
be  surprising  to  learn  that  the  promulgation  of  these 
French  proposals  is  due  to  the  direct  or  indirect 
action  of  these  companies.  The  important  con- 
sideration for  Englishmen  is  in  the  lost  sentence  of 
the  Times  article — in  fact,  in  the  last  phrase  :  "That 
the  line  must  pass  through  some  countries  where  the 
British  Government  was  not  supreme."  Now  we 
bold  that  this  line  should  pass  through  coontries 
where  the  British  Government  is  supreme.  Will  it 
be  believed  that  we  have  absolutely  no  line  which  oui 
Government  can  control  ?  We  cannot  send  a  message 
to  our  Asiatic  colonies  without  the  permission  of 
a  foreign  Government,  nor  without  the  permission 
of  Governments  which  are  always  more  or  less 
hostile  to  us.  We  cannot  reckon  upon  the  Govern- 
ments of  France,  Spain,  or  Portugal,  or  upon  those 
through  whose  territories  the  Indo-European  lines 
pass,  for  neutrality  or  for  friendship  in  our  ex- 
tremity. What  we  want,  and  what  we  ought  to  have 
when  another  international  upset  arises,  is  a  means 
of  communication  wholly  through  English  territory 
and  under  Engbsh  control.  This  can  be  obtained 
by  connecting  Canada  West  with  New  Zealand  or 
Australia,  and  this  Pacific  line  should  be  a  Govern- 
ment line,  and  under  the  control  of  no  company.  It 
should  be  worked  at  the  cheapest  possible  rate,  and 
if  properly  managed,  as  the  Post  Office  Telegraph 
Department  can  manage  when  it  has  a  mind  to,  the 
traffic  receipts  would  pay  a  fair  percentage  upon  the 
outlay.  The  aim  of  the  companies  all  along  has  been 
to  play  off  colony  against  colony,  and  nation  against 
nation,  to  serve  their  own  ends.  There  has  been  no 
patriotism,  except  when  patriotism  was  intended  to 
pay.  If  the  shareholders  reaped  the  full  benefit  of 
such  policy,  it  would  be  a  different  matter  ;  but  they 
do  not.  Surely  the  colonies  in  Australasia  have 
shown  themselves  patriotic  enough  when  the  welfare 
of  the  mother  country  was  in  question,  and  they, 
together  with  Canada  and  the  mother  country,  could 
establish  a  chain  of  telegraphic  communication  under 
the  absolute  control  of  Britain  and  Greater  Britain. 


QDICK  WORK  AT  HOVE. 

Electrical  central  supply  contractors  are  obtaining 
well  -  deserved  fame  in  some  instances  for  the 
extremely  rapid  work  in  erecting  machinery  and 
starting  the  supply.  A  recent  instance  of  this  is  the 
central  station  at  Hove.  The  New  Hove  Electric 
Lighting  Company  acquired,  some  short  time  back, 
the  statutory  powers  under  the  Board  of  Trade  pro- 
visional order  granted  to  the  Hove  Commissioners 
in  1890,  and  on  Saturday  last  supply  of  current  was 
commenced  to  residents  in  about  two  miles  of 
streets  from  a  temporary  central  lighting  station  in 
Holland-ioad. 
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The  contract  for  thiB  work  vas  placed  with  Messrs. 
Crotnplon  atid  Co.,  Limited,  exactly  omttty  days 
bflfoio  tlie  dale  of  (irst  eupply,  and  ibu  two  milos  of 
mail)!!  were  laid  in  gixty  days,  an  extremely  ainart 
pifco  of  work.  A  largo  numbtit  of  privaw  con- 
sumers' houBe»  arc  itlrondy  wired  for  the  electric 
current,  aud  otbora  arc  buiug  wired.  About  OQe 
thousand  three  hundred  Innips  are  connected  up. 
tbiui  uueuciu^  au  iucouic  of  some  i:700  to  JiBOQ  per 
annum  from  the  oonmiencement.  The  Hove 
CoiiiiiiiK!^ioiiurs  propo&o  to  li^ht  tliu  Town  Hall  ai)d 
municipal  buildings  with  (tome  six  hundred  Ii;{bt8, 
aud  ihcy  also  iDt«nd  to  erect  a  Urge  uumhcr 
of  arc  laitipii  in  the  filrtfela.  Me^nrs.  Croniptnn  and 
Co.,  Ijiuiil«d,  uru  uiul«r  cuiitnul  for  couiplutiii^  the 
layiot;  of  mains  in  the  compulsory  area  by  the  19tb 
Marob,  and  tbcy  have  rIho  U>  erect  the  permanent 
^eueraling  and  distributing  station.  The  active 
mannu  in  whiob  both  iuatallation  and  dielributiou 
id  being  carried  out  promises  exceedingly  well  for 
the  new  oompauy,  aud  the  example  will  aervo  to 
have  an  inspiriting  effect  on  corporations  stili 
lagging  in  hesitation. 


THE  FATAL  ACCIDENT  AT  KENSINGTON. 

We  shnald  have  made  some  remarks  about  this 
sad,  and  unfortunately  fatal,  accident  at  the  House- 
to-House  Compauy'8  Kensinfjtou  installation  last 
week,  but  pressure  on  our  spaoe  prevented  or. 
The  facts  are  eimple :  the  inan  T.  F.  Lang 
was  baudUng  a  Uve  wire  in  the  ordinary  course  of 
bouQMB.  The  iumtallAtiou  was  probably  dufuotivc, 
and  he  received  a  current  nnder  2,000  volts  pressure, 
which  was  instantaneously  fatal.  In  this  cou  ntry 
the  number  of  fatal  accidents  through  electnc  light 
operations  have,  fortunately,  been  few,  a  fact  wbicb 
speaks  well  of  our  generiU  workmanship.  Famili- 
arity with  electrical  machinery  is  apt  to  cause 
carelessnew,  and  in  (bis  particular  case  no  doubt 
bad  the  indiarubber  gloves  been  used,  which  at  the 
inquest  wore  said  to  bu  provided  and  ordered  to  be 
iLsed  by  (be  company,  there  would  have  been  uo 
fatal  accident.  The  managoment  may  make  nilefl 
aud  provide  proper  appliances,  but  it  is  another 
matter  to  compel  workmen  to  comply  with  such 
rales.  In  all  branches  of  work  the  same  didiculty 
ariaes.  We  have  been  in  rooms  where  emery- 
w1m*U  were  going  on  every  aide,  wbere  the  air 
WW  laden  with  dusty,  death-dealing  particles, 
wbsve  provision  was  made  that  every  workman 
should  wear  what  we  might  term  a  dust-sieve 
to  provont  inhalation  of  the  dust,  but  half 
the  workmen  are  always  found  with  uo  protec- 
tion. IVssibly  it  is  the  same  in  electric  light 
matters,  and  the  only  remedy  is  to  be  exceptionally 
severe  where  negligence  or  breaking  of  rales  is 
roporlod.  Too  groat  care  cannot  be  exercised  in 
all  that  concerns  electric  light  operations,  because 
its  enemies  will  propagate  iu  the  widest  manner 
talM  of  any  indication  that  it  ia  unsafe.  We 
ooQtend — we  have  always  contended — that  it  is 
the  aafcst  artifioial  illuminsnt  known,  far  and 
away  superior  in  Ibis  respect,  as  in  others,  to  both 
^t  and  oil. 
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Prol.  HmdIdic'ii  immt  Ir  mb  eit(«inMil)r  toDBtto  aad  ol 
ont,  will)  n  lan^  ntisiber  tit  IttuMnUaiM.    A  omM^akU  , 
of  tint  pBiw,  bowevw,  in  only  at  v«la»  M  Uwmo  wImim  hit  by  k 
"huMrioiwntiDaicy."  Thlt  enftblM  m  Uw  bMtor  Ui|ci««Mk^~ 
(t«n)  t4i«  p*{icr  iDBtoiu)  of  tho  wtiok,  whtcb  labUr  w*  aboali 
Tn  aiako  our  oour>«  plain,  the  nae>r  d  tnttabttumrw,  Im  ^ 
w»nU  liiformfttlon  ftbout  tbons  nudo  now,  and  emnm  Unl* 
the  retulta  obtained  from  IboM  nwdo  ■  few  mm  fagot     The 
miiy  Im  Mid  of  thoM  who  dm  hisiriinMtita — tba  v«liie  they  ««M 
tiiM  of  Iho  UlMt.  not  lh«  oldnt.  On  tba  otAer  hand,  tte  tlMn 


■m)  tho  nnciciuanan  trvit  to  Icnow  the  eoaUaaomm  UMacji  ri  Ms 


■nRohlnM  oc  kpl'^'i'*  'i^*"  thoMrliMtW  the  wtY  Uktmmamflm. 
iTKsi  inotc  oT  onr  lUwtncU  to  tali 


frof    Floniiii)^  in  lliin  mtr  adaiinUily  c«t«ra  for 

w«  iiiiidt  rMtrioi  inotc  of  onr  lUwtncU  to  talormattoa 


Aft«r  introdnct.017  puagrkphe.  Ilie  autfaor  doasrUM 
Tkb  HmtoDe  or  MoAftiniawutT  EMi-t^vaB. 

Mr.  Swinbarae  plooed  at  my  diuKNal  four  of  tU« 
lorsioiial  voltmotara,  and  «1m  two  of  hi*  dynamometer 
mill  tliorti  w»*  >Uo  ot  hand  a  MiffieUot  *«pt>ly  ol  K«i*ie 
bntuncea  and  electrOHUtlo  ToltOMMni  and  otbar  miiumm  ft*  Hi 
onlibrntian  of  the  above  inatraiaecit*.  SLnco  Uoae  fiwtabm 
doateonatio  volUnauni  pn>r«d  uMtql  la  nmoh  of  *h»  work,  b  aq 
be  iul*ant^(ttDue  to  point  out  tiieif  gpad  and  bad  iMlalii,  aai  ttm 
to  eay  bow  tiket  were  improved,  oelibcated.  and  i»md  (a  <1^ 
experfmanU.  Am  they  have.  iMen  euffieionUy  deecdbd  k 
their  inventor,  auffioe  tt  to  My  thai  tbeycoonat  ol  iwtttMt 
Kemi-oylindrioai    melal    boxee.  B    [Fig.    Il,  Ui*ulai«d  Iroa 


'tLsr^i. 


otiier.    A  vortical  isolalUc  axia  carTMa  two  aoinkfraaW 
nium  "Media*, "eat  at  dUToroiii  lev«l«,  n>  thai  ana  ta  i 
tb«  upper  ]>air  of  boxee  anil  ihe  othei  in  tba  loww.     TUe  i 
it  RtninK  al  the  lop  and  bottocn   by  a  round 
wiroOix}3iD.  or  O-QOlla.  diameter,  aad  Um  lop  < 
wire  M  bold  by  a  torakin  head,  T,  the  indloatla|t  naadta  4t  < 
luovoa  over  a  gradualod  aealo.     lo  laoat  of  Ibe  azpaftesMB  ik^ 
vollmetera  were  uaed  lu  liltottatie  vollmaWre,  and  lb*  **  eaab^ 
and  una   pair   o(   Minl-cylinden   fomed    one    '— — tt— '1   e( 
inMramoiil.  aud  the  utbor  pair  at  aatal-oylladrleal  botue  tta  i 
tormiiuL  -  When  a  tiellait*  pocenttal  dulervnoe  ii 
the  two  Ucmioala.  lb*   needle   bi   dl«|ilaeed    frwn    lie 
poaitlon,  and  the  eomictrcalar  needlce  attfeclvd  ialo 
oyliodrical  ondoeinir  boie*.  whtrh  are  at  a  dUbrvol 
Tit*  upper  tonlon  head  la  Uion  turned  until  tfce 
back  to  ll«  litltUl  poalUon       Tht*  U  aoctiratcly  iteleiieleal 
aSxiag  a  mirror  to  tho  axU  of  ibe  eiaolrouetar   aeedla 
iniico  of  ibe  lUameat  of  an  laoaudeeeent  lamp  U  than  tbrawe  i 
the  mirror  by  a  ten*,  aad,  after  reflection,  remtvod  on  a  pMw  i 
about  one  metre  away.    Uy  a  aimple  r«fer«ao«  (ralnt  on  tik  i 
it  i«  «twy  to  biiiiff  baok  the  line  of  lig\a  eoooratety  lo 
pofltkin.    lo  tint  worklnx  with  theae  IneiruiaeiiU  we  a 
troMblod  by  elevtrioal  dieoMr][«a  uawtagaAoai  tnm  Ui_ 
to  tho  cyliwlera  and  deamyiag  the  faapendtng  wjt«  b«  tie  i 
iug  curreuv    The  Mui|)le  nauxly  for  tbi*  wm  foand  la 
OMb  aeiiucifcular  alumiainm  di*c  of  the  "iiiajle"  baSi 
tliln  eheete  of  mlc*  wblefa  pn>joot«d  *liubtl*  o«w  tha  r'ri  if  '■  - 
)iheet  of  meiaL    Tlio  lattniiBeiiial  atiUty  or  U»  -rfnirHi  ww  W 
at  all  Impaired,  while!  at  Ibe  M«ie  time  dkdMmee  batw< 
needle  and  tnotoeiiiij  boie*  oere  uterentsL,  aod   nudb 
thereby  aaved.    Tbe  aenaiUrenaee  of  the  volimMor 
when  aaedtoraad  an  altometini;  politaiMl  »t  ii^at 

cDoe  of  three  or  four  volu  wee  aMfly  detei.'ted . 
Kleady  potential  there  wae  oe  liUlenlty  b  l»>.    _ 
aboet  tale  namber  ol  voUa  to  eM^Marter  par  OML  i 
la  eelRKBling  theee  voltmMoie,  ifca  Am  tup  vea  W 
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EUndard  Ind  action  I  c»  rcriEtnocc  cniinblo  ot  e^fryin  ■.'.  without 
MMible  ti«KCtfW<  A  •iURDAl'  of  M  IfMt  a  ljuArtoT  of  An  uD)ier«.  and 
which  CMiM  Im «abj««t«(1  U>  an  slMrndUnK  pnmatt' of  2,000  (« 
3,000  voile  witlioat  risk  ol  Bhnrt-cirCTiiiiiiK.  Thin  wim  fonrn«d  by 
windiag  double  ailk  coT«Ted  |>liitin<>i<l  witu  >;No.  96  B.W.O  )  round 
A  VMOen  framo.  The  wira  wtndirnri  were  Mch  l:*pl  b6i»»««  by 
bsinf;  wound  In  MnAUiOna,  or  locth.  cut  id  tlw  edge  of  tArnisheil 
(law  *lJfiH  fixed  At  tho  top  luiil  boCinm  of  the  Fromo.  Tho  fminc* 
were  about  STin.  iMfc  and  Uln.  irlilo,  ftod  the  hU«  modo  .Ml  tumn 
Mund  Urn  ftaine,  eauli  turn  of  wire  btinp  ntpvnUd  by  ubout  & 
jjlo.  fnMU  it«  DoiKhboan.  Th«  lenfflh  of  wira  on  eaoh  fraioe 
«M  about  128  yanU,  aMMariiifr  Kune  1,600  ohmfL  Six  of 
Uiwl  fnkuim  wro  provided,  Kiviiij{  ua.  tberofore.  about  9.600 
ofama  ntiiitMtuKt  lit  th«  ferm  of  a  wiro  perfectly  iiiauUMil  in 
arefjr  Jiatt  and  bMween  every  turn.  Thin  wire  «-at  ca|mblo  of 
oarryiiiff  about  ora»uuarC«ri>(  aii  auijien}  wiLhout  nny  very  iK)ii*il>l4 
hcAlini;,  and  aboub  thrre-<iiiart«n  oi  an  itin|jet«  wittiOMt  oxooeillai; 
•nfo  limit*.  Every  (nit  of  the  wits  wm  aoooaMble,  and  eKpoeeil 
U  the  eo«rflaK  act™<  ■>'  t^o  ■■>>''  ''*'■«  *i*  iMwea  were  fMlaned  up 
M  tb*  eelllnf;  <d  tho  labontory  ami  arnuined  Mt  that  tho  direction 
of  the  wire  windlnca  wait  alMrnalelv  riabt  and  lofL.  Tho  rcabb- 
ano«  of  all  thsM  coils  wae  tnaaaurea  when  at  IMag.  0.,  and  found 
t«  be  aa  (oUowa  i 

I  CoiL 


■■'  Ohma. 

I,W7-2 

i.sro-o 

—  ],aW3 

i.eioi 
I.WS7 

IVjlal 9.MS-0 


On  eoil  1  two  termtnale  wore  placed,  one  at  a  dl»t«nae  ot  SM*? 
ohnw  Ironi  tlie  hikI,  and  OM  at  a  dialanoe  ol  l,'JI:I-&  ofama  Irom  iSe 
end.  By  takiiif;  leadln);  wire*  (lorm  theae  iiointk  it  waa  pomibte  u> 
divide  the  whole  rwuitAnce  of  O.MS  ohmi  into  tiro  wctlona,  having 
In  one  ease  roaiJt«nc«a  in  the  ratio  of  '^1-)TIi  to  I.  and  In  tbo  otlier 
oaxe  a  ratio  of  8'8T  to  I.  Tbl*  ilivldod  re<iiiik*nca  wu  a  praocicnily 
non*{ndiictlre  reaUCance  of  about  lO.UOO  oliin>,  dlriiilble  Into  two 
MCtlon*  In  tl)e  ratio  of  S3  to  1  or  7  to  I.  II  a  ineamired  alternatirijc 
prauiue  ol  2,400  volte  wa«  a|>plied  to  tLe  enda  oI  thi*  rcelatADce. 
the  wire  came  to  a  ■lee'ly  t«in|>eratur«  of  about  20deK.  C.  t« 
SSdeg.  V:  above  the  Btiutuphoric  tenpornturo  (ISdpic.  C.],  n« 
nearly  u  oould  bo  iudgod  by  a  thormoniotor.  Tukinji  tho  co- 
ttfSciont  of  clianKo  of  roaiclAnce  with  leiiiperature  for  platinoid  hh 

Sual  to  01)21  per  cent,  per  degree.  It  will  be  toond  that  »c 
Jee.  C.  the  wtMle  coil  would  ha*«  a  reelMaDoe  of  D,GSI  ohuu, 
and  heoee,  U  truly  non-inductive,  Iha  mirreot  through  the  ooil 
would  tben  havea  value  of  tift  ampere,  ~  O'SSO  ampere.  The 
actual  enrrent,  carefully  moaaurod  by  a  Kelvin  docaatntMra  balance, 
waa  found  to  bo  exactly  0-230  ampere,  thua  tthomiag  tJuit  tho 
rmlflance  wan,  for  all  practical  purponte,  tion-inductlte. 

In  all  eabaeciQaat  ex|>erlineiit«  it  wait  theicfors  t«k<*n  ttiat  when 
an  alteiDatiUK  preeaure  of  '2,400  lolta  was  uppliad  Ut  thm  midt- 
ancu,  it  jiaaaea  a  current  of  0  •£•  atnavto  and  nhwibod  OUU  watt*. 
Tbia  rOMaUuioewill  bo  hercoitcr  called  the  "No.  l"rcai«tancofor 
roCotionce.  By  the  old  ol  thin  divided  rwiatanco  the  Swinburne 
voltmotere  were  M*lly  calibrated. 

A  24  to  1  traiidlormer,  T,.  woi  connected  to  lOO-tolC  maim 
throuKh  a  rheoetst.  w  aM  to  miiw  the  preuur«  ami  untbtu  it  to  bo 
reg^nlated  within  limits.  The  nbovo  ataiidatd  divided  rcuitAiico 
WM  uboed  aeroM  tke  luKh'toaaion  teriDioala,  and  a  Kelvin  muUi- 
«ellm[ar  alectrottaMe  roltmetor  and  a  Swinburne  eleetrmUtilc  volt' 
toMur,  ooDnected  r«ap«ctit<el]r  to  the  amall  aaothm  and  to  tb* 
whole  leofftli  of  the  lOflfianoo. 

By  takuic  tlio  reiulinKe  of  the  Kehin  «leelro«tatio  volimolcr 
oonwionding  to  rariou«  presBure*  and  mulliplyinj;  tWrno  rciulinK* 
byS4l75w*  obtAioed  voluea  for  the  I'D.  i^fciMi  pouiitinl  dif- 
ference) et  tbe  tcrminala  of  the  Swiobumo  voltmoler,  and  lionco 
tbe  trne  valaoa  of  tlio  initriintental  roodingi  ot  the  Injit-Iiainod 
InatrunMiit.  For  each  Swinbuino  voItJiieter  a  calibration  curve 
waa  then  prepared,  in  wldoh  tiiu  hi>ri/«iil.-il  ubMltwv  wora  the- 
tonlon-beiM  readings,  and  ths  currwiKiiidiug  ordinniea  the  true 
V.l).  in  1-ulta  at  the  terminal  of  the  instrument.  Thin  curve  wns 
found  to  be  a  very  eoinct  parabota. 

In  addition  to  the  above  atandard  reniatancc,  nnothor  *ot  of  *lx 
■inilUr  coiln  wu  orovided,  each  coll  of  which  conu«t«d  ot  Ko.  3ii 
H.W.Ci.  platinoid  wEio  wound  In  tho  eama  Open  manner  on  a 
fi«4ne.  Bach  of  thene  ooila  had  a  refblanoe  of  about  500  ohm", 
and  eadi  coil  oould  carry  oomfortably,  without  any  very  iwnitihta 
hMtinff,  about  liall  an  ampere.  Tlieoe  lost  nix  coils  were  apeciolly 
inlended  to  bo  naed  for  current  meaiuroment,  on  folbwa :  Tbo 
ooOa  were  ortanged  either  two,  tour,  or  nil  «x  in  iiarallol.  and  tho 
current  to  be  meaaured  |Hue^  through  them.  The  P.1>.  at  the 
«id«  of  tho  compound  r«ai«tance  wan  measured  by  a  KeUiu 
•lectrMtatlu  roltinetor.  The  arrangement  «ii«  itanJitnliiMul  iia 
nn  am l>ere- meter  br  potKing  known  ourreuta  through  the  ooil*, 
meaanred  by  a  Kolvin  ampere  balance,  and  then  obneiving  the 
P.D  at  llie  ends  of  tlio  com|Knind  reaiittaDM.  In  ihin  way  the 
true  reaiitanco  of  tho  coiU  groa[iod  in  variou*  wnya  whon  carrying 
curront*  won  found,  and  at  any  aubao'iuotit  timo  uia  moro  reading 
of  the  P.D.  at  ilio  end«  ol  Iho  re«I*tanc«  gave  the  current  )>a>i*iiig 
through  the  coiU.  The  reason  for  employing  an  electroatutic 
voltuietor  and  re*i«tance  io  this  way  to  mea*ure  outreiil  waB  thut 
wo  thereby  obtainvd  an  inapectionul  aiii|ierO'm«t«r  much  more 
convenient  in  many  exporlmenta  than  un  ampoi-o  balance  or 
dynamoraoter.  It  will  bo  aoen,  therefore,  tiiat  all  tho  mooniro- 
monta  were  olttmatcly  referred  to  one  Kolvin  electroitatic 
volwwter  and  om  KoIvu  dtdamper*  twlitiKiai  TImm  liuirumentt 


wore  found  to  acrra  with  one  another.  Any  other  inetrammta, 
ituch  us  Siemena'e  dynnnioinetora  or  wi  Ayrton  and  Ferry  twi*Uid- 
*lrip  KTnmeier.  somctjmea  mcd,  wcr*  Klandardluvl  and  referred  to 
the  above,  nvoncloii ad  Kelvin  balance,  which  wa»  oim  «pcaially 
(wnilructcd  for  niter iiAliii;;-i;urr<:nt  nimBurvment. 

Thia  Insl-meiilloiifil  Mrt  n(  ««  iwi.itnncp  troilii  will  be  hen-aftor 
^pokon  o(  M  liio  ■*  Ko.  2 "'  ft*.  Wo  frequently  eiaplovod  tho  Na  I 
mid  No.  2  rtfliiitnnccs  in  *orica,  giving  nn  a  pracUcjtlly  non-induc- 
tive reaiatance  of  about  12,001)  ohma.  Tlio  N".  1  rf»i«lanen  wn* 
abo  employed  a*  an  abaorbec  of  power.  For  if  tli*'  wx  •wile,  eaeh 
ot  about  l.ijl*)  olirn*,  w«t*  iirranucil  tiireo  in  [lurnlW  .-md  two  in 
■orioa.  wo  obtAliiud  an  elTactire  ro<iittance ol  about  l,10<J  ohirM, 
and  thio,  wheo  plaued  ncnuB  n  2,400'Volt  cirouil,  nuwd  a  total 
current  of  ratlicr  more  than  tno  ninjiiTfCii,  and  ntuorbod  about 
5,000  watte.  We  found  it  very  cnnvcnlent  to  employ  thin  roriiA' 
nnce  In  tbi*  einnnor  on  ii  ^tamiard  iioii- indue  live  powor  abaorbar 
for  obtaining  tJio constant  o!  vikiioux  furnis of  wattmeter.  Altlioufli 
ualog  the  No.  )  re4*tanM<  in  Uil*  way  to  abtarb  neaily  7  h  p.,  Uie 
GuiTciit  paMiug  in  each  «ingte  wire  u-ai  not  more  Lban  tu-o-thirda 
of  an  ampere,  or  well  williin  tho  Hifc  limit*. 

EXI-UUMKSTH   Vtril   TUB  TllKCE A'otTStBTKK   MkTHOD  Qf 

MKAi4rar«n  At.TititNATisii-CriiftKvt  Powkr. 

Hni'tng  the  neMi«itry  iiwtrumenta  all  calibrated  and  oomiiarod. 
It  socle*  of  uxpwrioieote  waa  ntwlo  with  tJirco  or  four  of  tho  Swio- 
burnu  voltmeter*,  uaing  them  in  aocordanRo  with  tho  well-known 
method,  tor  mewnring  the  power  taken  op  la  trenaformer*  on  op«n 
■eoondory  oirenli. 

Two  iVh.p.  tranitfamier*  w*ie  arranged  with  loH-t«n«ion  ooi1«  in 
panillol  on  a  lOO-volt  <<rouit,  and  bigh'tonnion  colltr  (2,400  volt«) 
in  Hric*,  Fig.  i.  The  cvrreol  through  tho  low-proMure  ooila 
conlil  be  varieil  by  a  rfa«o*tAt.  /.  and  bnnco  the  I'.l).  at  the  blgh- 
tenaioti  tetminali  of  the  tranaformera  glvan  aoy  doidred  value  from 
2:400  rolls  dou  iiwardii. 


r,«>a>  >«■■■«■«■•■#■  iMt^aa^VMi** 
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In  the  dlagnun,  T  li  a  traniifnmier  In  which  tho  power 
taken  up  ta  to  be  meaaurod  ;  T|  awl  T,ar«  the  li-h.u.  pre>i«ure 
tranaformen  just  raontloned.  The  toraion  vollmetei*,  V|,  V,,  V,, 
were  iirrangoil  w  ahown  i  V'l  beinji;  acmai  Iho  tenninalii  of  the 
tronaformor  to  bo  mooaured,  V„  being  mrtfim  ■  non>induotiv«  re- 
tialArico,  rj,  put  in  aeriea  with  tho  primary  coil  of  tho  tranafortnor 
T,  iiiiil  V,  iia^l  10  measure  the  total  P.D  between  tJio  outaide 
lenninalfof  the  two  pr«wiure-produolng  tmnalormeni,  T|  and  T,, 
Since  T|  and  T|  were  htenlioal  traniiormer*,  it  wna  pfoneroUy 
quite  sufficient  to  meiuiure  tbo  I'  U.  between  the  tormiiiais  of  one 
transformor,  T)  or  T^  and  to  take  double  thii  P.D.  an  the  value  of 
V,,  oxcopt  In  caaea  where  the  total  P.D.  oicco'lpd  the  II mi Ui  of 
•afoty  for  one  voltmolor,  and  then  two  vultmcti^ri  were  naod,  oilo 
aoroM  the  temilnMs  of  each  traaaformer.  t'niler  tlxao  oircum- 
stauoM,  as  lit  well  known,  the  power,  W,  CHkoti  up  in  the  trans- 
furmer,  T,  under  teat  ia  given  by  the  fonnula. 


W. 


27;{^»'-^'^-^''}- 


In  applying  tliiii  method  we  hod  eevorat  diffioultioa  to  over- 
come before  wo  coald  get  any  Mtififactory  remilta.  In  tho  firat 
iilnce,  llie  tranafonner  to  M  t«ated  inuat  have  the  potential 
lllforenoe  Vi  botwoon  its  primary  terminila  always  exactly 
inainlalnixl  at  tho  normal  proaauro,  wliicli  in  all  our  ci|icriinonl« 
wad  2,400  vnlta.  lu  Iho  aocond  place,  tho  potential  diHaronM 
V,  must  ulwaj«  l«  mode  a»  iKorly  equal  to  V|  ns  poaelble,  bi 
order  to  obtain  the  condition  of  graatett  probable  aoeunto^  of 
mooaaremrnt-  that  ia,  to  ubtain  Uie  condition  in  which  given 
amall   jicrccntagca  of    error  in   tlic   several   loltmetor   readlngn 

fioduco  tho  minimum  t«reeDlBgo  oror  in  tho  calculated  power. 
n  tho  third  place,  the  Toaisloiicc  rg  must  be  jiractlcully  noo- 
inductive,  and  must  bo  capable  of  being  varied  in  amount  na 
reijuired  to  fulHI  tho  condition  of  making  V,  iK)ual  lo  Vi.  Wo 
met  tbeee  condiUone  in  the  toUowiog  mftnaer :  In  oaaes  lu^ 
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Um  tnadonmf  T  mm  not  tottded  on  tlio  Hpoondvj  ctretiit,  Md 
ia  whkk.  ll»erefar«.  I)i«  «urr«int  novln)|>  throoeb  IM  priwMtf 
cdroait  wm  not  i;re«(cf  diui  ooulil  be  comtort«bly  ramtd  by 
the  Ntt.  I  lO.OOD'OhM  aUiiiltrd  rtamt^mc  wt  nwplofwl  tbat 
TMUun«f,  uT»nffinf[  all  »ix  coiU  in  lerie*.  In  Mne*  with  thla 
«r«  plM«l  Mcno  or  all  of  tho  eo(\*  of  the  Moond  rwMtanee. 
•muiitwl  in  MtI**  or  in  tMinllcl.  vvi  *«  fJAcn)  a  Kslvin 
"VAltciMMr  to  ttw)  th«  f*Il  Tn  voludovn  nap  of  (bnn  liut  HiiU. 
In  ntlior  MM*,  wbcti  the  traniforniM  T  wm  IqwM  ti[>  on  lla 
HaMdwy  circuit.  mmI  when,  tlierrfore.  a  larger  rariwit  wm 
flovlnir  Uiroush  lu  [irimiiry  circuU,  wo  emplojnMl  m  Mriea  »f  1M 
SO'C  y,  lOi)  Toll  Ineandoaofnt  l*tap>.  or  Mvariu  aeriM  *t  lamiie 
In  iMrnllrl.  wljiMMd  a*  toqulrrxl  Ui  obMlii  the  n»uli4w  rwiMAQce. 
Whan  tlMe«l«npre>4u«ne«ewer«UM(<,  t)ieMca«n(Ko.  2)«Moir«- 
maUniW  toitt,  airanBod  with  two.  four,  or  tix  in  parallel,  ••  ooMa- 
MTY.  weropUctidinaedea  witli Uiolamtia.  Bj mcacurinr  the  fall  In 
veiudown  tbi*  known  wiro  rentMnc«  bv  a  K«lvin  «IoFlrMtati« 
TolbntMT.  'h,  and  lh«  full  In  tolw  over  tha  lampa  and  raiaunce 
IaIum  toKvther  by  niMne  of  one  of  the  Swinbiinio  voUmeMn.  V^ 
w*  were  able  to  d«t«miUie  at  any  ioetanl  tlie  vnluo  in  olimn  of  this 
fiODiaductive  reviiiUinM  from  the  reBditij!:i<  ul  two  electroaiAClc 
voItoictMa  nod  the  known  vnluo  of  the  wire  rtaUlAOce  aciOM  llie 
termloaU  of  the  Kiilvin  volt«Det«r. 

The  (iroOeMi  o(  irelUnK  a  laadllin  waa  thi« :  1^0  n>»iM«no»  r,, 
«M  vnriml  *uiubl>  uDltl  tlie  viju«  al  t^  P.V.  V,  m-a«  aa  ooarly  aa 
iblcMual  to  the  vulue  ij  the  I'.U  Vp     The  fwdtns  traao- 


(onn 


lortner*,  Ti  sikI  T^  hiul  a  ibeoatitt  in  thsir  oomnaun  liyw-|)r««Kuro 
circuit,  which  waa  ihen  latieil  antil  thnl'.D.Vi  canu  lotlie  valae 
2,4IX>  volu.  and  It  wta  oonaUntlr  muntwncd  at  that  valite.  The 
rMdlnv  of  th#  oll>«r  two  Toltrootnni  wan  tben  aot^J,  a«  well  aa 
thai  of  tlie  Krililu  lullmelur  Tti.  If  wn  call  A  Ihe  amjwrti  value 
^  the  futivnt  llftwiBi;  IbrovDh  the  (irlnuiry  Mill  of  the  trandofmer 
T.  Mid  Ibnrefure  aim  (but  tVironsb  tbu  reaiatiuice  r,  It  i«  obrioiu 
thai  ite  value  of  r  b  d^^ermuied  at  oi»oc  frotn  the  value  ot  tli« 
P.U.  V,  and  Uio  value  of  the  current  A.  A  u,  of  conne,  known 
by  the  (irevlona  aallbraUoo  of  tJw  Kelvin  Toltmoter  and  Maooiated 
rMleta»oe  aa  a  iMn*iiMtiictli«  an)por«'Biot«r.  Ilonce.  It  T|  ia  con- 
•tMtUv  inaintainwd  W  the  valea  ^400  rolta,  wv  aen  tlial  ibn  power, 
W,  tMea  up  in  Um  traMforiMr  ia  |pT«ii  by  the  lormuU. 


W-^^^{V,"-(3.«MV-V}. 


If  U  hud  been  powible  to  moke  V,  also  alwayi  exaolly  'J,4M  voile, 
the  foimula  would  Imve  been  aUU  more  •implified. 

It  will  im  ohMtrrvd  ihkt  We  mod  a  rnw  or  inwi  of  34,  or  lev. 
!Mi-c.)i  Inoandcecent  lamu*  a*  onr  iion- Inductive  realaCano*.  and 
dMermined  the  a««nal  renMWnce  al  anv  iiotAoi  by  obtctvlnj*  the 
terminal  1*  1).  of  the  row  of  lainpt.  and  tliu  uiirT<int  aowiiiK  tbroiiifli 
Ihmii  an  mcuured  by  the  fall  in  voll*  down  a  iiinall  known  non 
Induc-live  roaixlanca  placed  in  acriiM  with  Uieni.  Wofonndthia 
t«  be  a  better  tnetiiod  than  uidnK  any  form  of  animoter  in  iv4ia> 
with  the  Uinp»— ftnrtly,  becanae  we  w*»e  morn  aurn  of  not  (ntto- 
diKdng  prriadicial  iwlncianee  Intolhe  lam)' drnnlt ;  and.  arcotidly. 
baoanae  we  foand  wecQuliI  obtain  greater  acriirBry  in  tliemMiaute 
meat  of  the  carreot  than  by  any  other  amiiiol(>r  roilable  for  tlie 
purpoae.  The  tutUioMian  for  oilnfi  inch  a  rmr  of  lamp*  aa  u 
pntotloafly  non-laduetiro  Tg*lat*ncs  i*  that  if  an  incandeatwnt  lunp 
U  plaood  la  aerie*  *iih  a  dynanMireieler  aultablo  for  mDaaurlnit 
botB  alteraalhtf;  and  eontinaoutcnrrentji,  and  U  tiie lerinloal  P. II. 
on  the  lamp  i*  Mljuated,  my,  Ut  100  volt*  a>  moMured  by  an  elK- 
troatatic  toltneter,  no  aenaibte  dtflerence  (nn  bo  tonnd  lo  the 
currant  a*  ateaaored  by  the  dyiiainaiiiel«r,  irhethec  ibal  carrcnc  it 
nlteniAlInK  or  oaptinooaa. 

It  will  be  eaiii  tlut  whoa  tho  tniiafomier  unilar  leet  ia  Ui*ded 
on  Ite  •«cntKUi7  circntt,  in  atldlllno  to  tiin  ainmoler  and  vohinMitr 
meAaaremenle  necoaMrj-  tu  cetlRMto  the  aocondary  low),  we  have 
four,  and  •ometitDaa  Ave,  other  voltmeter  ineoHuromenl*  t«  niaho 
RltDultwieamly  In  order  tu  |nt  one  oibuvrvalion  of  the  power 
ab*orb«H  Iti  the  btnoafoiinor  In  doaline  with  the  mere  tiieory  of 
an  ai|i*rltoani«l  method,  nolhlne  l«  oajiler  Uian  to  My,  "  Let  V  be 
kconMant  I'.U  i"  Ikii  in  aolxal  iM-artiov,  bikI  when  vorltlna  olT 
tha  tnaliM  of  eilHlini;  ixiblio  et*>ctno  "•'■■|''T  <xiinpaiil*a,  thia  M»al 
oondilion  U  very  diflicnlt  i«  r«iiliM.  nmf  t^e  obeer\-eni  have  their 
pallMce  attaintd  often  alnMet  up  to  the  Mfe  woikini;  limit*  li> 
obtain  any  reaulta  worth  having  al  all.  Wo  fuuiitl  thai  the 
mutUiiUoity  at  r«odln|pi  to  take  ■iniullaaooiuly  coualitulcd  a  very 
KToet  draw'Wk  l«  the  utility  of  tbl*  voUmoter  method.  KarlAtf 
we  ft|ifianila*.  bowerer,  »et  np,  and  tlie  liietminaoti'  all  mlihrateil, 
tAe  Metbod  war  apptieil  l«  ineaaura  the  |>ower  ahtwrliod  In  ■ 
nnmber  of  trwnalunncn  willi  o|ieA  Mi^oadary  oirciiila,  and  In  on« 
«r  twa  CMC*  lhi>  (lower  lahea  u|>  In  llio  tninttoriner  corrttipandlng 
to  nrloua  mvoikIiut  lowl*  waa  al>a  taken. 

Tin  i«atil(a  of  auaie  ot  iheee  obaervalloaa  are  si**«i  >*  the 
fourth  cditmn  of  Table  1  ,  in  wlileti  lh«  detenu Inatiene  uf  Iho 
power  abec4i>(<on  of  varioiM  traiMlnrmer*  at  no  load  olitidned  by 
dlffnreait  method*  are  ci>llec<«d.  In  thia  table  lliu  llr*(  oohiBin 
yiiaa  iba  niatlniiim  output  In  waltaul  the  I raiiafvrncr  i  tJie  Mcond 
CiT«i  Ibe  '*  iTiB|{aetii<in)(  <iuin>nt."or  pflin*ry  current,  at  no  load  ; 
ue  tliltit  ihn  iwimofy  iiilia,  or  P.l>,  iit  llie  priiuary  icnninala  i 
tiw  (Ottttli,  lUth,  *4xth,  and  aeTentli  onlutnoa  ^1*9  venoua  |Awor 
JetermbatlmM  j  llMe%htb  give*  the  "apparent  walta"  abwwbed 
•I  BO  load,  or  the  nanerloal  ixediMl  of  iM|[iie<Ulnir  cnrrant  and 
prlaan  valta  i  and  the  nlath  eolutnn  give*  a  aiunber  whkh  It  la 
eoniwnlent  to  oall  the  power  tantor  of  iJm  tranefomar  at  no 
toad— 11  I*  the  ratio  of  llio  tine  t»  the  ap(ttreBl  watte.  II  the 
oarrenta  anal  |ir*a*ar«a  were  alm|ilv  xlae  fanclkona,  thea  ilie 
Mwer  tanlor  ui  that  oaaa  would  bo  the  oeelne  of  the  atiiile  of 
'   ftimary  oarrML   behnd   the  ptiiwary  unalnal  iwleBtlal 


Taaijc  I.— Power  fibaorbed    by  ratiooa  TnwatonMn  wt*0| 
Swondary  Clrcuii*  at  a  Froqeenoy  of  83  oonptaM  pWNm 

I 


Trantformer.    2 


FerraBta— 
[li9»  pattern^  1.875 
<1M'-  pattern)!  8,750 
(IMSpauomil  7,VM 
<t«»patt«m)ln,SM 
<IB«&  pattern)  lifiOO 
(IfiU  patlerti  I 

re-««Dnd)<  8, 7  SO 
aSSSiuuera)'  7,500 

<l'<Ei!  pattArn)  ll.'i&O 
()S»li  |Mtlnrii|,l&,OW> 
(ISM  pattern  I 

re-woaadl^ll.teo 

■■HodaehoB"! 
\Va*(ln)[hoaae 
HonkyBnirfi*J 


1,000  7« 
e,HO  OS 


Thomeoa- 

Ilouaton 
K*PP      


«,t>00  -WS 
T«<I-09I7 


4.600 
t.WO  Mi 


'The  power  determlnatbin  by  tbethree-vollnM^er  i 
130  watte— waa  niade  oo  one  Uaaefotioer,  Ho.  l.9Si  TW  p>^] 
doUitmi nation  by  tliedyna«ao«eter— vii.,  1*0  watta —la  the  «•««  I 
of  fonr  Talaoa  oblauoed  on  another  tnuiaformcr.  Ko.  I.MK.  aM| 
lalae  of  whkh  U  alao  ISO  watta. 


IL— Teat*  of  IVwer  ahaorbed  on  Open  Soooadan  Ctai4 
rioug  tranalorMiere.  lekea  by  the  lliraaValiuwMr  Witil 


Jsiir' 


IncrltkialuK  Ihoae  reeulte.il  mutt  be  borne  lu  mhid  that  i 
ul  tjio  tninaformnra  w«re  intctKl«d  to  be  uaad  at  a  lr*i|ii  lag  i 
i<Xi.  and  nut  at  S3,  and  that,  tlicrofore,  oom^Mkriaoua  hrtoi^ 
ruauUitig  humbore  arc  not  tu  be  inatitulod  aitliout  raifarri  " 
aicumatanoe.  Maitw*«r,  on  dlfloreot  day*  the  trnijimv 
ftoiti  >Q  to  as,  and  tbia  appreciably  aiTevta  lh«  )■ 
tiona.  A*  an  oiample  of  a  eerim  of  votiin«t«r  tanla.  oi  an  la 
Table  II.  the  dotaila  of  llie  obaervatiuaaoua  aoriea  ol  uenaWi 
at  iioaooondaiv  load.  In  thoae  table*  ^'i  ia  tho  vollinetK 
of  Uie  I'.D.  of  the  iirlniarj  tenuittala  of  the  LnaBatanM 
teat;  V,  ia  the  P.l)  betweou  liie  end*  ol  tho  m 
Tcai*unc«.  R;  V,  i*  the  P.V.  betwaoa  tho  tanatMok  el 
|ins>ur«.auppl)lBfr  traiuJoriaera ;  and  W  ie  iba  |iaww  la  < 
beiiiE  tnkea  up  if>  tho  loated  traniforoMr,  uUculaisl  ky 
(onnula  from  the  tbroe  votuueler  teadiat{e.  The  Iim]** 
eintJajod  in  each  caae  i*  olalad,  and  Um  valua  of  K,thel 
inductive  ie*t*lanae,  la  alao  fivca  In  aadt  oaeo.  tlm 
heudod  "  By  Swiiiburtie  Wattinalor  "  reoonla  tl>«  (mawr 
t4ikon  with  the  6tt  wattmeter  in  a  braeecaw.  oast  with  thaj 
wall  "  llodKohoft  "  traaafomer  Qaitolateljr  anoUiw 
with  an  ebonite  outor  caae,  waa  aenl.  ThI*  wIU  ba 
referred  to  aa  ttie  "leoood  wattoieter." 

T,tW.K 
by  varioua  ' 

()).   Weaunghoa**    tnuMtoruwr.   MUO.waii.       11    =  %tS» 
fmjaoitey  «  W'7  conplete  (larioiU  i  maffnollatn^  aurroM  ■  ' 
aiunaceai  puaar  factor.  U'lU  i  aiiparedi  w«tta  lekaa   apali 
hjad,  IIS.     Uuan  ol  Avo  roadluica  a  10  ^  watta. 

|Z).  Uonley  traMformer,  H.tim-watt     It  ■  rt,na  i  fr«^« 
Nl-7  oowi|4M«  perloda:    maKaetlaln^  enrrent,   OVPM 
power  laCFtor.  t^TX  i  ap|BM«ni  watu  taken  np  at  aw  T 
Mean  of  Mvea  rwadlnf*  ■  IM  walta. 

The  ap)i)icaiioa  of  tha  thn«-*a)lMetar  awtliod  t«  • 
netlc  cdtmit  tranaConnera,  or  mnafotwur*  wtUt  lantw  | 
al  no  load,  ahowod  thai  It  waa  powlMe  with  ^n  k 
fairly  fooa  power  detoroilnatlona  t^reeinif  well  wtUt  i 
altlioa|j[h  the  number  of  butrumenta  to  be  laad  f  i)ii  ill  lue 
MMllnKly  <UincMlt.  unleta  the  |wumii*e  •••  aboahlUlir  ^aa4^  * 
net  tho  benellt  of  tha  (nil  peaelUe  ladl'ldual  eotw^ay  af  i^ 
inalrament.  The  monieat,  Mwarar,  that  aa  l»i»iia<  wUaaMB  ■ 
tiaMaformere  with  amall  power  laotor,  aocili.  far  Inalaeiiw.  «  * 
Swinburne  "  lledinliac;."  llMdMouIty  uf  obtalntus  ivry  bo^im* 
(wMilla  wa*  ronaidnratily  laniBaaial-  T>ie  naaoa  lor  tka  lahdk 
•inlalMd  in  a  paiwr  liy  Piaf.  Ayrion  and  Dr.  gawpaar  aa  ^ 
■•  Heaauramtnt  ol  tlie  Power  glreai  by  aay  KlertrlB  Cuiianl  lae* 
Urcail." 

AMuiaing  ourrcnta  aari  potMitial*  to  *vy  ban— alnally.  lOi 
*bow   that  If  the  aanae  porvaalaga  error,  a,  la  bimU  I*  n 
each    voltmfUr,   the  Mre«nta|{«  oner   la    the  nalrolaled 
wiU  be 
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a  c,  where  OOti  f.  may  bo  ait)|>[OxiinAt«I)'  Ukon  to  bo  Ifce 
KiiuntityM  ihftt  which  wc  liovc  above  0»I1(kI  the  "po«w 
IT.      Henne  if  f  =  I,  •nd  co*  #  =  O-TS,  the  muliiplkr !«  ioiiml 


(■olor. 

to  be  S  i  but  If  r.  =  1  noil  co*  «  -  O'mS,  tlit>n  the  mulUptior  i*  Ifl. 
In  other  vorrln,  n  uniform  error  of  1  {mr  cent.  In  tho  voltmet«r 
noding  umIwc  mily  G  t""'  >^'>nt.  orrw  in  Lbo  jMiter  wh^ii  o|>er«tinff 
on  a  doMd-cirauil  InMfomier ;  but  k  I  per  OMit,  i-oltmcter 
error  nu«n«  r  44  per  cent,  error  In  ttin  power  when  IiHtini;  a 
"  liolifeliOK."  Heoco,  onlciu  tbo  vory  ([if«to«t  comtoncf  in  th« 
iLlleroalin^-  ]>r«H»ur«  can  l>o  obulnol,  the  Ihreo-voHinoMr  motliod 
will  not  giiit  good  raeuk*  wli^n  ii[>plie^  to  an  open  mitgDRtlo 
dtcuit  traBtforraer.  In  onl«r  l«  oliow  lh«  extent  of  mrintion  nf 
the  power  lUitenmoAliona  from  ilie  meeii  rulae.  alien  Applyinj; 
tbo  tbreo-i-oltmoter  mothod  to  o  "  HedB^liOii  "  ttnnFformur  on 
opon  eccondkry  circuity  llio  individual  volim  obtnincd  on  diiToront 
OOOMloaii  weio  eronjiod  *howlnif  llio  mean  viUuo  of  tlii^  pownr 
obMrbBd  i>y  tlieO)Htn*eiteuil  "  HeiliteliOK  "  In  tbeeeexfieriineow  lii 
be  reepectivL'ly  I^S,  Ull,  «nd  8i>  walte  al  no  load.  The  iiieiiii  of  the 
Dieoni  ii  I  It  WDiti.  UeBJiloa  llii;  above  esperitiwintat  a  nuiaber  of 
oilier  tinilo  limiW  one*  wore  luude  wttb  tao  mnio  method,  a-hii^li 

Snt'e  nwulUM  follow*— vU.,  Ill,  100, 132,9;.  IIS.  IIB.  110,  lU, 68, 
!,  IDS.  and  M  watte.  The  moan  olall  the9<idotennvoalion*Binde 
with  the  tliree-voUuMter  method  U  ll'-'  wntle.  Thin  i«,  ll>ora(or«, 
Lhe  m««n  imiilt  tor  tbo  poa-er  in  watte  aheorbod  by  the  StOtM-watt 
"  HodgeboK  "  tnumfomicr  on  open  aecondary  cinruit  when  worked 
at  a  ftemKoiey  betu-oen  S3  and  88.  The  ([tcktttt  value  of  tbi? 
wBlM  in  ITI.  and  the  loaot  04  ;  aiul  the  i;raM«Bt  deriation  from 
dw  nutan  t*  3U  wati* .  or,  roujtlily,  AO  per  cent.  The  iTanidorioor 
wAe  marked  l^  ttie  maker  to  be  worked  ftl  lilO  perioda  per  aoooiid. 
We  ueed  it  nt  83  to  SH.  It  apirCMW,  therefore,  thnl.  ovlnff  t«  i\w 
low  power  factor  of  Ibis  transformer,  il  is  n  bnd  i*ubj«rt  for  the 
thre^voltcoeteiT  melbod.  end  tlial  oven  witfa  the  greatest  i>rectii 
tloiM  «ousiderab1e  derUtfama  from  (be  mean  mar  ocouc  in  mokinir 
a  eerUe  ol  powor  ueasMtomonte  lu  It*  eaeo.  NeverllaoleiB,  it  will 
be  ithowa  later  on  thai  Ibere  >■  roamn  to  belieie  tbat  tlio  mi'nn 
value  so  obtained  e(  llie  power  absorbed  al  no  loed^nx,  111' 
wBtl*i-~ia  not  far  wronf;. 

As  rOfg'ardB  Ibu  (btee-volltiiaier  method  itiell,  considered  a* 
a  pmetio*!  method  of  moasurinii  altomatinK-currcnl  poH-er,  tlio 
fotlowins  ooiicluniaa*  wore  ImjiresMd  upon  an:  I.  It  U  only 
applioiiblo  in  ntftm  when  a  T<a^  Miendy  nltematlnc  jirofmiro  can 
be  obtained  of  tho  reiiulidtv  .tmoiint,  and  il  fe  tberelore  aneollablc. 
En  geoeral  for  working  a*  h  work^hoF'  melliod,  or  off  oomrnnirlnl 
BllOTnatinjf  oirooita  2.  Owing  lo  the  number  of  inetrumenii-  li> 
read,  It  in  difficult  to  cany  it  out  en  a  ptii«ticitlly  □fofol  method 
withoet  lite  owistanco  of  •nvoml  obnorToriL  ;l.  Il  is  osiiecially 
dlfUcull.  If  not  impoaatblo,  to*pi)t  pxHl  rcnult*  with  it  wtien  applying 
It  10  teM  tnin'fo*wor»  of  0(>eii  irift|rnetic  i-lpciilt  tyim,  and  tiavinji 
tbertf ore  a  (tnall  power  faetor.  4.  t*tile«*  all  the  ■■unihtioQ*  for 
naKlBluiD  aoounUTckn  be  aeouied,  owini;  to  thu  iiotiirv  of  tlie 
formats  for  the  oatoulaiion  of  tjie  power,  lbo  tcsulta  will  not  be 
rvry  tmrt worthy, 
lo  appljioR  the  molhoil  to  Bioaniirn  tlie  power  taken  up  in  the 

firisiary  circuit  of  n  tranifnrmor  whpo  the  Mcnndary  circuit  is 
iMUled  up,  lli«  tion.  Inductive  leiiltitanco.  B,  lou-l  be  cajmble  of 
paMlnft  the  full  prltnarr  cnrrunl  ii-quiried,  and  yet  be  cn|)Hble 
of  b(Ang  eo  adjuited  tlial  at  mcIi  ste^  of  the  load  the  fall 
of  volu,  V^  down  Ibis  tenftAniw  ia  approxinnitely  etjual  to 
tbe  prcMure,  Vj.  on  the  terminal!  of  ilio  primary  of  tbo 
ttvniEomor  btinv  tested.  It  ia  e^wnllal  that  this  loot  con- 
dition aliall  boltl  iiood,  o[  elae  we  do  not  obiala  the  same 
firobitblllty  od   aceuiacy  In  Ibe  caloiila'ed  value  of  the   powor 

S riven  to  the  iirlmskry  ^reuil  at  all  loads.  It  uas  found,  there* 
ore,  thai  tbe  most  oonvenient  armngement  to  employ  far 
the  Don  inductive  rtuiatance  was  one  or  more  pntnllcl  series  of 
incandescent  laiufw.  We  ouiployed  one  scries  of  24  50c.p. 
1 00- volt  lamp*  and  two  fciios  »i  :>4  lii-c.p  lOOvolllanips,  thetliree 
•eries  beln([  arraiiKod  la  narnllcil  when  i-eiiuinMl,  and  any  required 
nnmber  oat  ti  the  'M  Iam)«  in  each  tfviitf  Uikon.  In  order  to 
meaeurethe  reaietHnoo  al  no)  instant  of  liiis  hank  ol  lamps,  Ibe 
second  Bel  of  nix  nan  inductile  misioucH  coil*  was  niraneed  in 
■eriee  wttb  lhe  tamiJ^  and  tin-  drop  in  volte  down  this  known 
roaistanoe  mewiwced  with  the  Kotrin  olectroetatio  tollniolcr.  This 
nvD  aa  tbe  eurtent  ilowin)t  thmuich  the  Um|is,  and  the  Swin- 
burne voltraeior  »■»•  a«  li>e  V.IK  over  laint*  and  roiielanco. 
Hence,  knowing  lhe  lermlnnl  I'.U  and  llie  uarreut,  w«  li.ivo  the 
value  uf  the  nonintluctiie  riMisliLiici?  ri  al  any  instanl  lEiicn  br 
'h«  inepcction  of  two  vnltmelcfB,  In  making  the  full  t«it«  at  all 
loads  of  a  Uansformer  by  tbw  molhod,  tlio  UDwer  iciion  out  from 
tiie  translorwiar  was  taken  up  on  n  hank  of  incnndosceiit  luinpe, 
and  lh«  ourrebl  and  tcnninal  volte  mciiaured  by  a  Kelvin  balance 
and  Kelvin  mnltloellular  eleotnwtaiic  lolitnoUr.  The  riuwlte  of 
a  (toulrlo  serlo*  ot  obnervatlona  on  ■  Kerraiiil  r>  h  |>,  Itoi.'i  <d1i1  form) 
irwiifoimer,  and  lliow  on  a  .Swinbm  ne  .t.iyiO-a'aU  "  H«'l|;ehoK  " 
ore  tabolated. 

la  tbese  lablm  tbe  first  three  columns  give  lhe  veils,  current 
and  walM  output,  W,,  of  tho  secondary  dfeuil :  tbe  fourth 
ooliltiui  irive*  lhe  priniarj'  curionl ;  the  Bflb  llie  talue  of  Ibe 
tncleollunlee*  ntoitiliince  in  xnritM  with  ibe  primary  ;  the  xiilfa, 
■e^'enlh.  and  ei>:hth  iwluuiirH  (Civo  the  taluee  of  tlio  •'oliniotor 
reailliii;s.  V,.  V,,  and  V, ;  tl>a  i.<uliiniTi  hfwded  W,  i*  the  ealeuUled 
value  of  lbo  power  given  to  tbi:  |irimiu)*  oircnit  ;  Ibu  lael  two 
columns  give  the  value  of  W, -W^  or  the  total  power  in  watts 

ubeoibod   in  tlio  transformer,  and  tbo  latio      *,  or  lbo  offidcnoy, 

vKpreeMd  a*  a  percentage.  The  v»loo«  of  W,  -  W,  are  iho  tolAl 
powor  ill  watte  dlHripeUd  in  the  trnntiforiner,  partly  oji  copper 
irictional  losete  (C  K  losaes),  iwrily  as  iron  Iomm  [edily -current 
aiMl  hyM«f  ensi,  and  i«  any  oincr  way,  sucb  as  eddy.ourrenle  in 
tbe  copper  circuits  by  whic^  internal  work  is  being  expended. 


S'nbUeV.  and  VI.  reloMtothe  old  form  ol  Ferranti  tranaformer. 
tee  Vlt.  an<l  V7II.  relate  In  (he  Swinbome  TTodgehog.    We 
giro  IVble  Vn— Eoi  *.«".] 

Taslk  Vll.—Swinbiimo  "  Hedgehog"  Tranifonner. 

Ko- 34'i.  Powers.VXm  welUi.  Secondary  volleslOO.  Fiequeooy 
osed,  ^'7  periuda  [lOr  seoond.  Average  final  t«m|>erature  of 
transfonnrc,  HTdeu'.  F.  Vol U  on  pritnazy oirouit  iV,)  =  2,400 
ikopt  consUiQlJ.  Primary  circuit  reeistaoce  =  34 '00  ohnis  el 
l-UdeK.  F.  Sooondoiy  circuit  rafutanee  =  OlXil  obm  at 
liTKleg.  t\ 


Seeendery 

frinsn 

eirotiit 

11^ 

■ 

firvuil 

i^lrc-^ 

'    Ib- 

ObearreJ  volta 

7?^^    '^^    te 

Vnlw 

Am. 
ptrta 

Vttsl  Ani- 1  siJt 
r    Ipsre*  ui«e 

WtlW 

a-9  '1 

1 

W*  '           =r,. 

T,.  1  Tr 

V.- 

w.. 

5-3 

102-0  0 

0 

0-738 

5.ICfl 

2.4001^,289 

SIM 

U8 

lis 

0 

103<   0 

0 

0-733  i  irs 

„    2.S9S3,4M 

lis 

llB 

0 

ICS-t   0 

0 

0-7383,106 

,    2  393 

J  430 

119 

119 

0 

:mr. 

0 

0 

0-7381106,    .,    '229'; 

J, '130 

118 

118 

0   ' 

101  s 

1-06 

108  074S|3069|    .,    ,2,511 

SM2!   242 

124 

Ib-i 

101  !1 

J  12]   216  ,'0-7M'3,069 :    „    12.532 

3«>7    316 

100 

68-J 

101  s 

8-71    276 10-693,070,    „    '2,Jftl 

.V7iJ[    422 

146 

6S-« 

101  f 

urea'   4?7  0  7763,007     „    2,370 

5,808    610 

B3 

S3-I 

101 -fi 

g-Se'   »2  08823.979     .. 

ioZ7  4,338  1.033 

81 

SI'S 

101 -f) 

ia«'l.278  0  9692.938     „ 

2,Ba7»,«9a  1,391 

lis 

9H 

lOO-S 

16*Sll,570  10602.58S     „ 

2.714 

5,6581.657 

87 

941 

100  2 

l<)-001.SIMil-16r2.22D     .. 

2.S78  4,6121 1.9OT 

93 

95-(' 

100  T 

Vli>S'Ut)S 

l-aS&lHbl     „    :2,33fl4,43d|2.2S8 

90 

96-0 

m'd 

30102,330 

r578l,470     ,,     2330 

4.5303.169 

209 

93-5 

102-0 

0    |0 

0-7563,075     .,     ^3W  J,4M    IW 

114 

0 

CuTvee  TOproMnriUnff  tho  valuta  of  W|-W,  for  the  FerranU 
3  h.p  lranj<fon)ier,  taken  from  tho  reeolti  obtained,  wore  shown. 
The  seoondnry  output  d  the  trMutformer  in  watte  in  "ot  off  on 
the  horlKonlal  lino,  and  the  venioal  ord!nal«*  of  llio  up[>er 
cuivD  are  tlio  corroajionding  values  ot  the  "total  lo4l  wulte," 
or  louil  ]M>wor  hMisas  in  the  transformer  al  these  various  loads. 
The  lower  curve  is  tbo  cuno  of  total  copper  (C  R)  losses, 
lekiiiK  both  primary  anil  sooondary  togolhor.  Tbo  diSeienoe 
betwven  the  onllnntee  of  tbe  iipjMr  and  lower  currea  ropre- 
seuU  the  power  lu«l  in  llie  tiaiisformer  In  Iron  lostea  aoid 
oddy-currcnt  copper  loesM,  if  any.  It  b  aeen  that  the  upper 
curve  koops  rouirhly  parallel  lo  the  lower  curve,  and  that  there- 
(oi«,a*  far  as  those  obeen'atioiu  go,  there  is  □□  indication  that 
Iho  core  loMto*  got  less  HK  the  output  incroosea ;  on  the  otlier 
hund,  Ihey  *eem  to  f^l  eli^btly  f[r«ater.  It  i*  muoh  more 
cunvenienl  nud  iiielruDlive  to  plot  out  In  this  way  a  "  total  loee 
curve  "lor  the  tnuieformer  Elian  to  plot  an  elUolenoy  curve,  for 
if  an  acoam[iaiiyin|-  C  H  curve  is  drawn,  il  show*  ue  M  once  what 
is  tbe  magiiitudo  of  tbo  total  oddy-currcnt  and  hyeteresia  loseee  to 
be  accounted  Eor.  The  valnu  of  W,  ~W,  for  the  Swinburne 
"  HodKebug  "  are  found  when  uloltod  to  lie  so  irr^ulorlv  tbat  an 
exact  Je(«rniinBtioii  uf  the  total  loa*  curre  by  tbceo  tables  is  im- 
potnible^  The  piwor  factor  of  lhe  "  HedKohojf,"  even  at  full  load, 
u  still  imoll,  and  ««  were  not  satisfied  with  &e  KODOrol  nature  ot 
the  resuIlJi  given  at  all  loads  by  the  lhre«-vDlliiu)t«r  method  for 
tills  traiisfoimqr.  In  tJio  case  in  the  Ferraoti  .lb. p.  transtormer 
(l.ss.'i  ty[>n].  tho  dclormiuatiouii  ot  tlie  power  taken  up  at  no 
tecondai'V  load  were  fairly  consietonl,  boins  as  foUou*  for  seven 
observalfone:  Gil),  016.  .W4.  540,  531),  309,  316,  all  Ukon  at  a 
primary  presButo  ol  '2  400  I'olle  attd  n  frequency  ot  8S  to  M.  Tbe 
moan  ol  thcee  values  is  StJO  watts.  Al  a  freuuoncy  of  87  nud  a 
piimaiy  volteoe  talhor  above  2,400,  we  found  lor  the  same  quai). 
Illy  the  values  .W,  BM,  568.  SA-2.  SOi.  3S1  vrotte.  in  six  diOerenb 
ex|«riiiientii.  Tbo  mean  of  all.  coriosponiling  to  p  frequency  ot 
about  63,  ie  probably  cloae  to  M>  walla. 

ExpunMEHTu  wnu  Tii«  TbrkbAmmstek  MrruoD  o» 
MLtmtiujKi  Ai.TuoijtTiyu-Criutij'T  Powsb. 

We  next  dltected  our  attention  to  thai  modificalion  of  tho 
voltmeter  method  euKgeelod  by  the  wrii«T,  and  which  involve 
current  mviuuiwinenie  iiieteed  of  prwuuro.  TheoreUooUy,  tbl* 
molhoil  requires  lliree  ammeteni,  Aj,  A|,  Aj,  arranued  in  ooa- 
ncction  with  tJie  tranaformer  under  teel,  as  oliown  in  Fig,  3.  Tbe 
thud  amuiotor.  A,,  moosuree  the  current  lUiwin^  through  an  in. 
ductioiilwia  roaielouca  put  aerose  botwoou  a  pair  of  higli-lonaioD 
maine  kept  at  the  potential  roqulrod  for  the  primary  cironit  of 
iJie  tnuisiunuer  to  be  leeltd.  Two  other  aouuelers,  A|  and  A,, 
meamire  the  current  before  and  behind  lhe  |imnt  of  lAke-off  of 
this  teabuince.  In  putting  Ibis  uiothod  into  praolioe,  we  found 
il  necowary  in  tbe  tint  place  to  sohumo  suuio  siuiplo  method 
of  rogulatioif  the  T-U.  at  the  terminals  of  the  ttDosIormer  under 
test.  Tbl*  waa  aooompliibod  oa  follows^  A  lO-b-p.  transforaner 
had  ite  ptiinery,  or  Bno-wlre,  circuit  inMrtod  in  series  with 
(lie  primary  current  of  lhe  treiuformer  under  le«.  Tbo  woondaty, 
or  tmek'wiro,  esreuitof  thelO-h.u.  trMudoruorwaedoeod  through 
a  variable  reeifllanoe  consisting  of  l&to  SO  uUtea  of  balt«ry  eaibon 
Sin.  sqnare  and  jin.  in  thickneae,  prBwun  together  more  or  km 
by  a  Borww  damp.  By  suitably  comptenuag  tLeae  plaios  we  were 
able  to  regulalo  with  fptat  niooly  tbo  eocondary  current  ot  the 
li>li.p  iraneforanor,  and  lienoe  to  adjaet  the  reeulieni  Impedance 
of  tho  primary  drealC  ot  lhe  10-h.p.  ttenatormer.    Tbe  rolu  eh 
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Um  qnifiMli  of  Utt  tTAuforiDcr  nndar  Mn.Mulil|tbm,^kept 
MffeeUJ  lyiiHUnl.  irt»|wciive  of  itiKbl  i&iintion*  da«  lo  tlie 
dynunix  Tfii«  nrfjiiitmcnt  wu  miulo  by  jiWiiiu  one  of  the 
salihnt*^  -  '  vuitinolfin  .\<:iim  lb*  (•fiuifiol't  ol   liir.  tt*.a*- 

(um«r  til.  I  ■■  ittwnja  fttliiiKliiif;  ibo  csfUin  rliiH)«ijil<  uiilll 

Um  I'.P.  ut  11  I  >!■  HnH  '^.400  iolt«.      As  .->   ii<)n'inrli«'tl\'« 

t<»i«t*nCP  Wi!  •  11  >  scriiM   of  !iOr.|i,    inonncliv-pviil    li»T>i>v. 

TVa  llieo  (ourxi    .; „^„kin|(  unilcr  tliow  caiidiliona,  ire  could 

^tapcnM  witli  ihe  Uiini  ■luiitoinr.  A,,  lutil  innko  one  nm*iir«ni«nt 
<mm  (or  All  of  tbn  curmiti  lakfin  by  thin  Mirlf*  of  Irnnp*  nt 
2,M0  volt*.  Wn  (oiiiiil  tiiiil  M<t  ourt*ii(  i«witl<Mii  caMt^ut  over 
groM  rsnttM  of  Uii»«.  Thi;  exporimaiita  oorMioleil,  tburofure.  in 
QWMUiinn  llw  [iriniiiijt  current  of  ttio  tmniifoinnar  tmilcr  tort  tij 
two  MMIMUira  id  aprioa,  from  liM  juncUoa  )]olnl  of  vliich  nu  led 
off  tb»  ooiwtaiu  curr«n(  las' «  kwim  oJ  Uin|>*.  Tha  IMI,  aC  i.bo 
•mU  of  tiiia  wuiM  oi  UiBM  w»*  k*|il  tioilvcLljp  coiMtajit  at 
2,4011  votiii,  M  hIiowii  by  uio  loIuiiQCci,  v.  \\'«  founil  R<in> 
tiid«r«blu  ililbcuUy  in  gudia^;  tvo  auitubtu  uiiiinvtt-rF  lot  ilio 
povUioitn  Ai  kikI  lA,  whit'ti  noulil  n^KO  will)  one  unOlIidr  Willi  ihe 
)rei|<ili>it«  ncuuracj',  and  Bnnlty  wo  redncKl  tW  metliod  to  thu  uf«' 
oi'  &  (int-k  ftiam^or.  lu.  (ollovt :  An  ■iumMcc'  ««■  nut  in  Iho 
nrlniftiy  citcuh  "'  ■'■■■  '■  ■inftirmcf  omUir  !i>»l,  ami  llic  1'  I>  nt  the 
Winnlnalii  ol  Itii  mir  «m  kv|<t  «>i<"l«rit  Ht  'J.-WKI  vollo.      A 

MflM  of  InoaiHl  .'iifw  (|>cinerall)'  '.'-I  li>J  toU  I4c.i>.  lnin|ii.i 

WH  tolud  MnMa  Ibe  firtnury  nuiiiB,  bikI  two  tM<iii>|pt  of  tlio 
•MMwtar  l«k«n— *  lirai  whfti  uie  rov  of  l(uii|i«  u-a*  bctwoen  the 
unoieler  uid  tranafoimer.  nnila  woond  wtwn  ibo  unmolAC  won 
between  l^c  lamiw  and  ti4knii(ar8)or.  An  lnd4>iMndoiit  detortnlna 
Uou  «M  iMtdo  ul  til*  currtxit  t«koii  by  lli«  Uidim.  Tlumi  cli-tn^cea 
«(  poMUon  of  Uio  •iimielvr  uurc  lawJe  bj  moivury  vii|>  cunnfc- 
UoiM,  M  aa  U>  ATOld  al  ntiy  lime  actunlly  brtukiof;  tlie  firiniury 
clivull.  At  &n  utiiiDC>tor  w«  umployod  firal  nn  Aytton  luid  IVrry 
WiMed  tttip  uinin«t«r.  imd  6nnll)'  «  Slnni^nii  dyiiMnainnter  of  low 
TMditainc«.  It  will  bn  oiuily  •ncn  tliai  t)i<>>ini;Ioiimnioto[m(^lhcxl 
{MNaeMOa  all   thn  itilvnotK^irii,    vliAtuVM-   tliry  nrc.  ol    the    three- 

MMMtcr  meUiod,  and  k*  wuolt  >iio|>tiir  to  wurb. 


rin.  X 

II  A|  ia  the  rtodina  of  the  nii»n«(«r  when  it  la  betwoeii  tlio 
UMatonnar  and  tbo  Tiuii|».  awl  A,(Im  raadtofr  vhen  tho  liuii|i* 
■■«  lMtw«0fi  U  Btid  tbo  tranaromer.  and  A,  la  iba  value  of  the 
•ntnal  throuKb  the  laniw,  awl  V  tiie  f  IX  at  Uie  teaiDimUa  uf 
Um  aortaa  of  kunp*.  It  ia  eiuiy  to  xhou*  th«l  Uic  (jowur,  W,  tokoii  u|j 
1b  ibe  tniMfwDier  ia  Kh-vn  by  ilio  i)i|ic««iiion, 
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In  order  la  toal  the  aiwliod,  we  applied  it  tu  neaauiv  tJie  iNiwor 
t«kWi  uu  in  tJie  iraclioaUy  induelioDlcM  radnwooe  oUl  iXo  I 
Uandanli,  The  leMrtanoe  ol  Uita  ootl  whon  Iravoraed  by  ntK>uL  a 
qoarter  ol  an  amiiere  la  (I.UIO  ohma.  Tlievaliaoar  (he  cur  cunt* 
n-ere  i.1  U.U  o*M)  .\,    0«8,  A,  ^0-21.  A,  =  l>iK.a*d  V^'.Urtu 

llefleo  Um  |Mirnr  (akeo  u|>,  «•  Mknlued  from  Ikn  Ihteo' 
oatinetwt  eJiacrvatlon*.  la  UU  w«Ua  t  whibt  the  power  atwoibnl, 
M  raekoiMd  Iron)  die  knows  nluo  ol  the  leabuitoe  and  carmnt 
nlM  Ibrougb  tl,  l«  BSa  waiu.  Ajiplvinc  it  lo  nwaMir*  tbe  (wwor 
MMmd  In  two  Iranatomera  already  i«aied  hf  the  velttncttv 
■Mbod-vU.,  the  IV-h.|i.  reriwnti  and  Uie  CnoO-wMl  WeMhw- 
boOB*— vhan  on  ofttn  aooondary  dnntt^  th*  numbe*  ab«atned  by 
tba  BHMsWr  BwUiod  «M  &W  wMu  lor  (he  PorraaU  ami  M  watte 
lot  Um  ^Veatfal|tlM»aa•.  Then  valoea  an  ratkor  hiRber  tkan  the 
neaa  valuea  obtained  b;  tho  veUwoter  neUMNl~(ii..  Ml  aibl 
tS'lV  wallet  «nd,  lo  ainle  ol  il«  greater  alnpUcilv,  tlw  one- 
'  hmUknI  (ttd  MM,  k'*^  ''^f  NiUalMlory  rcnll*,  ttven  ua 


oloeed  lM^(lMtlc  eirouU  tranrfaroeor*.  It  waa  noxt  afiplied  to  toit 
the  SwtebiuDe  3,000  watt  "  If ii<lK<4i(Mt "  wbeo  m  opni  oiftmlt  It 
WM  tawnd  here  that,  aa  in  tJio  oaao  ortho  llir««-roltinil«r  nietJiod, 
Mill  Sroator  dlSeuliy  waa  eiinerMKwl  to  gettlnit  ovperlnMnKal 
rMolb  wbiefc  bkrwI  naoientMlly  veil  iO|[MlMr 
It  la  net  worth  while  to  (five  all  the  deiaila  of  the  ohaerrallena 
■Ml*  oit  Um  l,iMa-wait  "  Hedgebofr "  uaarfonMr  by  thle  om- 
■nanwter  BOtbod.  HoSoa  U  to  eay  that,  ouiik  ao«iet4Mae  an 
Ayruo  and  I'erry  bwittod-elrtp  enamel  or  carefully  oallbmtod,  aad 


ittlorwK^U 
e  lb  wy  ■ 

ika  iWid  ■ 


aometiine*  a  Siemena  dynaaq|n]Uf,^Mth  adajitod  for  iuuaaiulB( 
from  0'0-i  U)  4  ainiierte.  we'ifitltmM-ebeh  ltcvn>  ■•  t)>«*  '■>'  <*■ 
power  m  watli  Ukon  anal  no  toad  In  th«  trnnafDrmrr  -rtM.,  lit, 

110,  is3.  i.\a,  luq.  i«i.  i;n,  mo,  la,  ■  ■  ■',:»-«, 

IflH,  re.  Tft,    KM,  h8,  UNI,  WU,  SH.  in  9    I  * a—, 

I'lirlt'iiK  lo  any,  the  nriilitntlir  oiewn  of  irti  inrw  vainn*  !•  Ill, 
or«iui>*i|  uKa<;'lly  tlt«  aaiiio  ua  tbe  inoan  Taliio  utitaliMil  Iroie  tkaSI 
ubfcrvniiuiiB  by  (lie  ihiee  voltmeter  nwtbod:  tlie  (treBtfu-f  .i-vmiIdm 
from  the  meonbeiiiK  abnat  tlie  aune peroenui|{e.     T  <  <aa> 

■mved  ct  wttfa  rcapeec  Lo  tbie  annnetar  ne-.i 
otilinary  <Tjiaiit«ruial  ■mnifltor*  do  not  oiiablo  ih  lu  U< 
tbo  vulrenid  with  anyiliiti;,'  like  the  iwevracy  aoTo—iiry 
we  tiru  U|>vratii>t;  on  o|itn  mnf^notia  ciroult  trmntfi 
BC  no  t<iwf.  It  wuold  certainly  be  oeoeaMry  to  iM  al4e 
Dutronts  of  Dinj;riiui(tea  Irom  O'JA  to  S  amjioree  to  Uui  ikort 
docioiikl  \MiM,  and  tliat  u  not  in  Koooral  a  praoticnble  inaU«  h* 
cotiimcrcuil  initruiuenl*.  ,\fiar  tniuiy  furtlicr  Irlala  of  tlii*  wathaa 
oil  <llflvr<<nt  ira>i>>furiner*,  uo  wore  obllfeil   lo  roioo  to  th*  tanv 

MOClllnbllM  witit  tO^JIC':!  to  it  Wl  ibOM  forcvt    U|aMI  tl>  in  rrKWdiD 

the  voltniecor  metlioda  vii.,  Ibat  il  ia  an  uiwalBiablo  oa»lor  uw» 
foniMre  ot  enmll  {lower  loetor,  but  liwl  wiUi  gm*  fan  4*d  • 
■oitablo  ommetcc  ii.  may  b«  made  u>  yield  (airly  (food  rtaotU  la 
cloaeil  ma;:nciii!  litfjit  (raniforiiiNA  of  Iiit;:o  power  fader.  A 
mny  ho  tii'tfd  In  [ixumi;  th»l  in  a(>plyin|;  Ihli  ssitnOM*'  tMMMb 
■ny  uaM»  i.hu  mofit  fitioumlilo  cmirtition  fur  arcarncy  ka  whaitB 
cttrrenl  ibtoiigh  the  tianafonner  primary  ts  e<|iia)  to  tha 
thruiuh  tlic  lion  indutcivo  ahutiC  Uciice  Ibu  plmnt 
■dionld  b?  (IccrMfnt  a.t  tiic  Ibwt  on  Ibe  jecoadary  ot  the  li 
if  inerenaod  if  wo  dwire  to  obtain  aoniforffi  powihllliy  of 
In  tlio  innaaiiroineota  of  tho  (•ower  aupjilled. 

Kxi'UuMxvcTM  wiTu  TiiK  f )ir>jktii>KicTttKAV,vTrMimtK   MkntM  •• 

MlUBl'lHMI    Al.TKMWATtXU'CrilJtllKT    E*owHl 

IliMMialied  on  tho  whole  with  the  pMoUoal  naatill*  tmt  iA- 
culiira  ol  1^  voltDLotor  and  aeninetor  methetfe, 
n«at  tamoil  to  llie  aiii[)loyaieat  of  tbe  dynaiBMnDUr 
an  inmniriinrit  for  the  itivMatetiioal  ol  tlio  power  ^ven  to  Uw 
ptiinury  Hit'uil  of  tmnxformeni.  Ther«  ta  no  noed  to  rfnaiaUsbrta 
woll'knowii  facta  about  tho  Use  of  euch  an  iiMiruiwent  W  ikit 
purpofO.  It  ia  well  «nde4wl«od  ihal  a  watttuelor  or  [Ijnawi— !■ 
wiib  tndciKindcnt  rcrici  and  aliunt  coili  cnn  b«  aaad  fur  tkb 
purjkoM  piovided  tbnt  ttio  iiliunt  cirouit  Itaa  n  pntotionlljr  mn 
Mine  con*lAnt.  and  Iho  only  dilficulcy  wliMh  [ifweota  llatf  t* 
uaMi(i)E|  an  o{)inion  on  (lie  aailobtllty  of  any  partloatar  taw-oftodi 
drnninometor  fur  tliia  purpoeo  ta  tbat  of  Knowing  atMakar  Itr 
thaiil  oirvuit  realty  ia  procuoally  eo  br  fr««  from  oenaibla  kola* 
once  or  cajmcily  oa  to  make  tbia  the  oaao — and  tjja,  aa  ear 
cxporimoDla  allow,  taiut  luM  bo  Ukca  Jgr  Ki»at*l  wtlkaal 
invowlifialnn  Two  watlmoter  dynauMUOton  went  nseklirf. 
Tho  lli-t-t  coiiiinted  of  a  Hieoieaa  dyMunooMtor  of  tM  MMd 
imtleni  inlondtil  lo  bo  uaed  oa  an  amimter  for  Mtrrotita  traa  M 
ifl  4  amiierea,  Tho  bictl  ooil  coaautod  of  a  lew  do«ea  or  m  |m» 
of  wtro,  and  tho  tnovablo  ooil  ol  four  Ivma.  Wo  anaiaol  It* 
oonnoellona  ao  that  it  could  bo  «aed  na  a  waitmotor  [ilr '■' 
ooil   bolniE  >ko  Nrlo*  ooll.  and   tbo  mowaMo  ooU  of   (•■  mtm 

beinn  put  In  kprtea  willi  H  lOU-toll  50  cp.  inraniiiii I,  m  lb* 

with  two  TOW*  of  24  t6c.li.  Umpe  arnuifiad  In  pMmf lial.  Mil  ikla 
ajtviiKeil  aa  a  aliuot  uirouit.  Coolrary  to  tk«  ueoal  {waetkk,  ee 
had  ikon  a  waltmelor  in  which  Ibe  ifannt  circerlt  twiihil  lb 
larger  ouirent.  Thiadrcait  waa  traveraed  byaeNnvMirf  btm 
I'M  lo  ViHampn«whsni>1ac«d  :iciau ^,40tt'Valt 
to  Iho  K>4up  al  lam|ie  uaed. 

Thii  <ly  iiAinoiiiMcr  witttmetec  haul  Ibeii  a  eliunt  idi 
■ii-tiiiit  of  tlie  '24  MrieB  of  lamp  fibinenu  ptui  ibn  few 
ol  wire  on  flu  mornblo  eoU.  It  had.  therafoirw, 
inituulAiice.  Thw  waitmewr  wea  caJibnted  by  applyl^^ 
meaaure  Iho  known  povcr  taken  op  In  oar  atamLtril  iwaai 
Tho  ain  coila  of  our  No.  1  reaiacAnco,  oach  owvlmag  of 
I.OOO  obma,  wore  (trr«n|ced.  two  in  etrlee  aoal  throoln 
ooroM  2  lOH-Toli  inaina.  The  oarreBL  throagb  Ibwa 
wsa  ineaeursd  by  a  Kelvin  declMOpero  halanee.  and  tammt  In  ta 
L'-i£*t  aiBperea  i  tbe  l'.l>.  Iiotwceei  tbe  oiaiut  waa  iiMaaiinid  by  Ik* 
Swinburne  valtmetcr.  nnd  found  to  ho  2  KM  lolia,  «irf|  haft  M 
Ihnt  value  by  a  rB)[ulatin|t  InutafOmior  with  carbun  neMan^ea 
IhoHxsondarv  drcali,  koe  t'lK' 4  :  and  Irotn  tkeeo  M^HonMHm 
Ihn  powor  taknn  up  In  the  litlatanoa  waa  known  l|  wao  ^K 
watt*.  Tlio dyruunomaMrwaUMotM  waa  thet  arrancMl  an  mm 
iDea««re  the  known  power  betnfi  abaorbod  by  thla  rrarataiwTI.  md 
the  cowatant  ol  the  walimetor  thus  dautnineil.  A  lor<*M  d 
ITAdey  ol  tho  dyaniMunietoc  lioad  wa*  found  to  be  tBi|<dtml  wIm 
tbe  realiUnoe  waaabaorbtnit  tlie  above  power  Tbt*  cMe««»l  wm 
fioaueuUy  detormlned.  The  valne  waa  clofw  lo  30*  m^iaiin- 
diiialon  ot  Uie  aoate.  It  will  be  aaan.  Iherefotv,  tfant  «* 
omployinc  a  waUnaetor  wlihili,  although  tt  abeorfand 

power  hi  Ue  own  ehuM  olrouit,  bod  B  nnfo  «(  

12,itOwnttadown  to  about  IDor  IVaa  a  ntlnhnuM  i  lilbf i 

fnUmdimmd.! 


Tbo  diacuaaioo  on  I'rof.  Ftomlt^**  |ia|4r  wm  artjooi— J  M 
neoltnK. 

Tbo  folkiwlng  caadidalea  were  daly  ballotod  lor  i 

AtweiatiM.^L.    E|»ioin.    Oulby    Hall    Worte, 
(ieoeice   Hell  <>uy,  Tein|ilB.e«irk  Now    York, 
Motr.  14,  Cottuaertial  MreeC  Dundee,  N.B. 

AndMl—Prodric    Joeeidi      Wawlon^twi  IM. 
ttrookloy,  S.E. 
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REVIEWS. 


.  PopaiBr  KUotr1«  LlgUiBS'       By  CapUin  8.  IiM>S4tPK    Bah. 
ScQonil  •diliao.     lJlualnil«iL     Big);^  nnd  Ol 

Thii  >tt«itipl  to  induct  the  houseboMing  paVlk  into  the 

FliiyBteriea  of  electiic  U(;bt  by  sensible  aiii]  siraiKhtfrjrwurd 

Pdescriiition  and  in&truoiions  baa  won  ibe  fttvoiir  »(  tboco 

Ifor  irbom  it  wu  inuiiflei],  at  the  afineuranco  of  tlie  tecond 

nilition  provw.    Tbc  now  eilition  i*  roamngod,  and  in 

|(part  niimlt«ii.     Tbo  technical  glossary  is  rcleg^Jitw)  to  the 

1  and   the  map  of  the  VVMtniiuter  district  is  omitled, 

akin;;    tho    book    more    general,  and    tberaiori:    more 

'acceptable  to  the  other  siinply  companies.     The  ndvnn- 

C^UfjM     of     the    unQ     of     oteclricily    uro     iluly     insisted 

upoa,    and    coDU)    very    necct«ary    caution*   are   ffiven 

'■gainst  too  ebeap  contracts  for  wiring.     Wlien,  hoverer, 

every  peraon  naturally  wiabea   maltflrs   to   be  irraiiKcd 

[i economically,  it  i*  difficult  for  tbe  houieholder  to  jailge 

rwbeUier  the  ntimate  ia  too  low  unluat  aeveral  arcobtaineil. 

>'The  book  therefore  g>v«  aome  Mpecimon  oiitinial«4.     When 

^,tettting  on  the  po^itTon  of  iarajM,  Captain  Bux  suj^^esta  tbe 

yilse  of  a  double  kcroM^na  lamp  to  be  moved  about  till  i;ood 

•  ligfalinf;  efToot  is  obtained.     A  useful  hint  is  oti  the  arraiiico 

iDienlof  fiwitcbefi ;  citeful  eoiiaideratiuri  uf  ibuir  (loutjoii 

beforehand  will  often  obviate  aii  oiburwiM  excessive  bill, 

lor  where  tbe  switches   turn  on  tevora)  lamps  in  groups 

-the  expense   of  carroiit  will   ceruiiily   bo   maciy   limes 

^"^oire  than  really  noctuary.     The  di.igrHtna   of  fuBe«  are 

,|>lainandea/ny  comprobensible,  and  the  GttJn^scboaen  for 

HusUatibD,thougb  fewer  than,  perbniM,  intendingeiisLomers 

vonld  desire,  are  elegant.     Tbe  ox]>en«o  of  the  light  is, 

■owever,  tbo   chief  point,  and  cunoifemblo  attention   is 

_  heretoro  given  to  the  meter  tiuostion.     Estimates,  gljssary, 

xknd  list  of  ooRi)Mni«a  brougbt  up  to  date,  ccmplote  this 

"lilll»  voIuDie,  which  is  certainly  one  of  the  best  ami  most 

^practical  of  the  [lopular  booka  on  house  electric  lij{biiiig 


MOMENTUM  AND  VIS  VIVA. 

pB, — In  the  penitltimate  parigmph  of  p.  nt9,  the  atalo- 
ts  made  that  "  Momentum  signifies  tbe  Stored  up  or 
kinetio  energy    posMtsotl   by  «  hcty   by  rvaaon   of  its 
relocity." 
This  It  Inaccurate,  for  vumeTttum  or  quantity  of  motion 
[(■n  importatit  value  in  dynamics),  is  expreasot)  by  in  v. ; 
rbereas  kinetic  energy  varied  as  m.  r'.  or  rit  viiit 
1  sfaouti)  be  sorry  to  see  Mr.  Guy's  useful  work  in  any 
^degree  marred  by  a  lapstui  which  norno  physicists  st  loa*t 
light  consider  of  importance.— Vours,  etc 

Dk-hmokti  G,  FrreGBRALit. 


CHEAPNESS  AND  EFFICIENCY. 

Sir,— 1  just  notioo  in  yoiit  issue  of  the  ISlh  a  remark, 
{n  the  matter  of  storage  batleries,    that  "the  Elootricai 

^ Power  Storage  Corapauy  from  a  buainess  point  of  view 

^would  seem  lo  favour  cheapnMS    rather   than   extiemo 

Mtficiency." 

^  This  class  of  remark  being  aisilv  made,  allhotiijh  nut  «» 
easily  substantiated,  is  becoming  just  a  little  too  common. 
The  Electrical  Power  Storage  Company  is  quite  prepared 
to  supply  accumulators  taken  at  random  out  of  its  stock  ut 
any  time,  and  to  have  these  accumulators  tested  by  inde 
Dendent  parties  against  any  type  of  manufacture  at  preHom 

^xivting,  both  for  eilidency  and  dur.it>ility  ;  and  I  Uke  it 
that  thib  is  the  best  answer  that  tbe  comp:iny  can  muku  to 
such  questionable  means  of  advertising  sd-calluil  new 
inventions  by  unfair  compariton  with  the  company');  goods. 
Yours,  etc.,  Fr.\sic  Kini;.  Mimsgvr, 

Electrical  Power  Storage  Company,  Limited, 
London,  Noveubec  20,  1892. 


ZfOttvre  Llgbtniog  Condnotors. — According  to  the 
PeW  Jovntai,  out  of  '2i  lightning  conductors  which  are 
d  on  the  Louvre,  there  is  not  a  single  one  tn  good 
order.  All  tbe  rods  are  broken,  or  nuty,  and  are  so  many 
danger  jioiuts  instead  of  safeguards. 


WIRE-TO-WIBE  ELECTRIC  COMMDNICATION. 


Some  very  Inlercsting  and  Important  evpei-iinonts,  whioh 
huve  been  ci>ni)uctod  nmr  Cardiff.  imd«r  the  diructiitn  of  Hlr- 
W.  H.  I'reocc,  F.U.S.,  cUlef  englneijr  and  eKvtririnn  in  the 
p.ist  OtKcc.  have  aliWly  afford ed  results  vhwh  m)oui  to  [ir'iinlM 
Ibo  rcalisntion,  at  Do  distant  tinM,  vl  iho  Itiipo,  lony  cheriiibiMi 
by  eloetrioiana,  that  tkoy  may  ultinutdy  nucccgd  in  tTansintt- 
tins  signals  to  distMil  points  withoul  tbo  riupkiyniGnt  of  inter- 
TTiiiiii;*  wicea  or  other  cnnduotura.  Tbu  motliiHl*  iry  which  it 
fans  bMii  pmpuMd  to  acciuipliih  this  enil  baru  bocn  various  ; 
hul  thiit  employed  by  Mr,  I'reme  has  depebded  upim  the 
iKilifnt.iim  of  iliu  iiidiicetl  ourp^nt,  which  was  first  disoovured  by 
Fnmday,  and  which  is  now  well  kmiwti  in  1>e  pxcit*^  in  a  wire 
by  tlin  piuumgo  of  an  ordinary  tc^nnntcd  cnm^it  altint;  annther 
wire  standing  in  certain  relntinn*  tn  the  former.  All  who 
niL>  in  tile  liabit  of  lulng  the  telephone  must  hnv«  hoan 
frcjueiitly  cuuBvioua  uf  tbe  presenoe  at  s  disturbing  element, 
which  useally  manifests  itself  by  the  pniduotiou  uf  a  sound 
rariously  described  as  reaemhliiig  frixAlinj;  or  frying,  or  as  boiiiK 
like  the  jiAlteriiiti  of  liai]  aieaiiiic  a  wrind'iV'paiKi,  but  which 
w-inetiimii  intri^'-ihit4»  (listinct  spwicJi.  not  bvlongiiitt  t-.'  tbo 
mcoMge  wbieli  is  Iwing  deaJKneilly  tmnnmitlod.  This  pos- 
sibility of  OTerhQiriD);  in  one  teleph'-tio  oircuit  a  eonvcinuitiau 
wbJoh  is  being  etrheii  un  in  nn4ith«T,  luireni  the  value  and 
destroys  the  privacy  iif  the  telephone  as  a  m«anii  of  cuinrau- 
mention.  The  fsolt  dupemii,  ii[i-»n  the  n»o  of  one  wir«  and  the 
oaith,  iuatead  of  tw.i  wire*,  tn  fnnn  the  olrclric  circuit.  A 
metallic  loop  ijf  two  iHrvK.  alnndi.ninjj  tbo  uao  of  the  earth, 
rvmovon  tbo  caiiiv  uf  thu  indicated  diaturhancos,  which  are  due 
tu  tlieitilluence  whioli  ■->  iiiiij{Iu  wire,  carrying  an  eleetneorn'reiit, 
lixerts  bv  Induction  upon  other  wire*  in  ila  immediale  nsjgb- 
hourhooil.  An  aIt«niaiinK  current  in  one  wire  is  repradueed 
l>y  inducti"ii  in  another  ximilar  neighbouring  wire,  but  In  a 
diniiuished  dnnreo;  tint  diminution  ap])Sariii|[  to  depend  priaoi- 
pally  upon  the  distance  which  separat«s  tho  two.  The  oilreme 
delicacy  of  the  tclophune  baa  reaidered  such  dial urbancca  audible 
at  very  cuiislderable  diBtancea.  8i);nala  sent  tlirough  telegrsph 
circuits  uud«i);round,  lielow  the  Lundun  foot  paremeacs,  hare 
been  read  on  telephone  cikuils  ahnve  tlie  housetops  SOfl.  aws^. 
Mr.  Praece  brought  iho  firai  observed  inatance  uf  this  kind 
before  the  BritiiJi  Auvciation.  and  in  aubKe>|u*nt  papers  he 
wail  able  lo  trace  sitnUsr  diiturbanoea  to  ourrvnta  which  wan 
bcinfi  transmitted  at  diitanoea  at  more  than  a  mile.  In  a  jiaper 
road  before  the  jumjciation  at  tbe  Manchester  meeting'  in  1^7, 
Mr.  Preecc  stated  that  "  the  distance  lhr<.tugh  which  oomiuuni- 
cation  can  he  maintained  between  ship  and  ship,  between  light- 
t,\np  and  shore,  between  islands  and  tbo  mainland,  between  the 
defenders  inside  and  those  outside  a  be]eaguet«d  oity,  becomes 
simply  aijuestion  of  oaletilstion."  Itcseamiea  with  a  view  to 
the  pncUcal  trausniiaiion  of  electricity  through  space  were 
soou  afterwards  undertaken  in  the  ('nitod  .Statea  by  Mr. 
Edison  ;  and,  especially  on  account  of  the  great  iniportance  of 
disoorering  an  easy  moth<>il  of  communicating  between  the 
shore  and  lightships,  Mr.  Frceca  lately  obtained  tbe  sauetton 
of  tlio  Postmaster-finnoml  and  of  tho  Trcaiur^-  to  the  sorius  of 
cxpnrimimta  upm  which  be  is  attll  enfjaged.  He  propned  to 
conduct  them  in  three  different  mothods-limt,  by  runnind  a  wire 
along  the  shoro  ou  tight  pules  fur  a  distance  of  about  a  mile, 
nnd  H  HCuud  wire  fi>:>ni  stem  lo  stern  uf  Ibealiip,  the  two  acting 
upon  mch  other  indiioipirely  through  tho  intervening  spaoe ; 
■econilly,  by  siispendinji  a  short  line  over  the  side  of  the  ship, 
■o  that  it  may  dip  into  the  sea  in  the  direotion  ot  the  end  of  the 
■bom  line,  t»  work  by  ci>iiducCioii  thruui[h  tho  sea :  and, 
thirdly,  by  running  out  a  light  cable  from  tho  shore  lo  tho  ship, 
teiniinatiti);  in  a  coil  at  tbe  bottom  of  the  sea,  near  the  sliip, 
I>ut  nut  attached  t(i  it.  while  anotlier  coll  is  placed  onboard. 
The«e  two  coils  are  expected  to  act  inductively,  and  to  give 
iiiiirile  snuncl  on  teleplionoa  by  menus  of  rapid  allurnntiona. 

Thn  rxpc'rimcnti  hy  the  Rnt  method  have  been  eanSed  to  a 
siieccaaful  iniiie  within  iht.-  last  few  dajs,  the  shore  wire  havins 
Iwun  ui'culril  hIoii^  ihe  Wolsli  c.-nst,  oniTuenciiig  at  Laveraoek 
Point,  »  IMv  south  lit  CatditV.  and  procsedlDg  tut  a  mile  in 
(lie  direction  of  Lawrn'H-b  House.  The  lightship  was  ropns- 
acntwl  ii/r  tho  occasion  by  tho  isUnd  of  Flat  llolme,  in  tbe 
Itrist-.l  ('hainicl  :  nnd  tho  lino  thorn  erocta>l,  parallel  to  th« 
lint  und  thrve  miles  diataiit  from  il,  was  about  half  u  milo  long. 
The  shore  litiu  irat  furiuBlisd  with  a  powerful  genetntur  at 
Likveniock  Point,  and  Ilie  island  line  with  a  sounder  to  receive 
the  raesMges.  Tbe  result  was  Ihst  tbe  words  despalohed  btto 
the  mainland  wire  were  heard  on  the  isbtnd  with  perfect  dis- 
tinctness, and  that  a  eommunieatinn  waa  thus  estnbluhad 
betwoiMi  those  two  points,  distant  three  miles  fmm  each  other, 
of  a  kind  which  would  be  absolutely  independent  of  light  or 
daikuosa,  of  wind  uc  storui,  of  fug  or  rain.  The  pnnci|Je 
underlying  this  mathud  of  oommunicstion  ia  precisely  aikalugHius 
to  that  which  govenslhe  transmission  ot  fight  itself,  and  by 
whioh  tho  illumination  of  a  lighthouse  or  ot  a  Itghlahip  is 
rondefcd  visible.  The  roscarchca  of  modern  pbysicista  have 
led  tham  to  the  ooueJnsion  that,  an  light  is  an  efleet  produoed 
by  a  MOoassioB  oi  AUModinguigly  small  wavea  in  the 
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pccTMUnc  Mli«r.  m  •leclrictlr  a  «q  olluat  uf  tbo  jiuootiMioa  of 
lugv  waves  ia  the  auia  Huier,  Mid  '.liHt  ^i^»tD  i»  piMbtblv  no 
etber  iltltpraii««  batwMtn  tlia  toij  ttiiiii  iti&l  uj  ina^iitlmie  of 
nii'tuUtiuii.  W«  iir*  (AMilUr  with  a  uuiiUr  dilEi'r«iivc,  but  <>f 
muoh  tunIUr  d«groir,  b«L«o*n  lh«  uiidu'nci»ii*of  lifiht,  uf  liont. 
Mid  lit  oli«iDic*l  acUrity.  Tho  liilar  ray*  conuiii  nil  iIiom  furu** 
otUtc^i  and,  if  we  pMB  Ui«ni  thn^ii^h  a  pri^m,  th<:}' ar«  all 
bont  CT  ratmctoil  frani  tlioir  ori^ituil  dirocU'.n,  to  iin  extent 
KOv«r»«d  by  tbfl  rMfwotico  nagniudcw  of  tlw  uudnUtiuiij. 
WavM  sliioh  nnge  in  iiuiKuitud«  troia  atx-ui  37,000  Ui  ^liuut 
66,000  U>  Ml  iiioti  &»  viMblo  to  Ui«  «>-<->.  and  uru  rcvnuj-TiiBed, 
Ui*  U()^t  AD  rad  li^hc  and  Ibe  «inullii«t  »«  viulet  li^Ut, 
trlule  an  uit«rDMdiat«  magnitude  iiruducea  lb«  aMiiatiuti 
ot  mreofl.  \VaT««  of  grftttw  RULguiiuda  thai)  the  red, 
whicn  arv  inviaiblc,  inaf  Mulf  b«  ahuwii  to  bo 
•ouroM  of  h«at,  wliU«  wnvo*  (luaUdr  tb*B  tb<>M  of  Iko 
viulot,  and  »lto  inviaiU*,  ntaj  bo  abuvn  In  ha  *oureca  of 
ohemioil  oKaDg«,  and  to  l>o  ibe  aouto  agent*  in  pbottigmpby  ur 
Id  blaaeluBK  bj  tunlight.  Tli«  warca  vt  electricity  dillitr  frum 
thoae  <i(  lifftt  in  U'ing  of  r^atly  (•roaiw  aiNgoitude,  an  tlui  tli«y 
ncur  iu  bundrvda  in  a  aooood  iuat(«il  uf  in  biUiuun.  nuJ  aU»  in 
baring  a  maeb  ([raator  ranKo  of  iii.tt.'iiiiudo.  exi«iidiii)(  Inmi 
llioe*juatiMitaMl«  the  limit -^  viaiiNlity  (»  ■kud*  of  lnuidrodauf 
feet)  «r  even  much  moro  in  lonntb.  Theao  \unjt  ravM,  more- 
over, will  penetrate  inauy  media  which  are  ini|iorniiu*  to  oniatler 
onaa,  mmI  ibe  raeearehea  ot  Prof.  'J'twla  bnvc  aliuwn  li-iw  uiucli 
Ibe  Mowlntaitg  power  ot  elaotno  wnt-ee  atny  oa  iiKTeawil  hj 
nfiditjr  o4  alteniatioa.  Vtilmiiii«,  for  uxjuniilu,  i*  ihc  brut 
known  iiwulaUir  (or  tjie  eteolrickj  uf  thu  otdiiiNrj  dyaarini.  ur 
of  tlie  onliiLvry  ilMlixti'ili  cin),  aiUKV  giviiui  a  current  <if 
ftbout  80  altematioua  a  ■oonod ;  but  tlie  TeiU  currviiM, 
which  may  reach  a  milliim  or  -  a  inilliim  and  a  bnlf  "f 
ftltenwtiuua  in  a  icond.  will  {hu*  thiou^  it  a*  if  it 
wet*  Dot  tbeie.  Tho  character  and  tlie  rale  »f  alter 
Uttufl  td  an  elettrie  ourmai  will  probably  be  (eiuid  to  exert 
K  eoiuidarable  InOuenire  u|»n  its  power  of  Inducing  Mnillar 
oumnta  in  diaunt  wirot ;  and  one  impedinwiil  tu  tlio  aptilica- 
tioo  of  iXt.  Proooe'a  reeont  ir<irk  majr  porkap*  ariae  frosi  Ibe 
difflmlty  <4  ([onontinf  the  canonta  b«t  auited  for  ^i«  purpoao 
ia  ligbtahipa  and  otber  plaoe*  wliote  tlioy  may  bo  reqnitvd. 

Oobridenble  attention  waa  attmeted  U»t  Ki.>bninry  byan  artiolo 
jn  the  futnro  ot  electricity,  from  the  piii  of  Prof.  Cruukei. 
which  aitpnared  in  the  F«rtni->ltUv  lUmfr,  uid  in  vbich  the 
laaniwl  author  refcrmi  tii  Ibo  "  benrildOTliit;  p>M»ibility  "  of 
telaffiwphy  vith'iiit  wire*.  poMe,  cable*,  or  any  of  our  preaotit 
OoaUy  apidiancrj^  Tho  Kiic^eationa  contaiiiod  in  Ihnti  iirticK' 
pnioou'tjd  ajiiin  linci  t<itnliy  dilfcront  froiii  that  of  the  uliliiA> 
tiun  of  liMluced  correiitH.  and  were  baaed  up<in  tlic  idnt  thiit 
A*  wav«a  of  eleolrleitjr  mi]|ht  be  ){"n«ratnl  »4  knowit  inagiii- 
tiidce,  and  then  reflected  or  refracted,  like  tboaa  of  light, 
tbraush  or  frem  aniiablu  medin,  and  ao  directed  as  to  meet 
in  a  Tocua  tipon  a  rooeivin)-  instrument,  adjuatcd  l»  ruapiind 
to  vibration*  of  auch  defltiile  mannitudo  aud  to  n<i 
olhera.  Kxi:«p(iiiu  for  nonto  cliaitibor  eirjiorimciila  l"  wliich 
Prof.  Cr»»k(a  rotcrrcd,  tliia  ground  nppenra  to  bo  atilt  uii- 
IriNUlen,  except  that  Hi.  Kdin'in  haa  tugigeated  Ibo  u»e  of 
ea{>tire  ballouna  a«  intiiriucdi&to  aintioiu,  by  wliich  n  mc^ungu 
Blight  be  forwarded  tbrvmgh  apace  from  one  to  another  iti  auch 
k  uanuer  aa  to  overcuiua  tli«  difliuultie*  in  the  wav  uj  direct 
trananiiaMon  which  wouUI  be  due  t<i  the  curvnture  of  tli«  eartli'a 
anrfaee.  Mr.  Ediann  murely  prupoaod,  for  ihia  pm]MM>  W  uae 
the  aavea  whkh  would  rndtata  from  each  atatioii  io  every 
direction,  and  not  at  nil  t»  refract  or  to  guide  tlwim.  I'tof. 
Oroojiea  auaohcd  muoh  inportauoe  to  the  goaeration  of  wavoa 
of  daflniM  lejiRlJt.  tMnntJng  oat  that  a  reeeiver  might  be  oon- 
MnioC«d  tlMt  would  be  dwoib  to  all  otliera,  jmt  ai  the  human 
af»  ia  blind  to  ui»dulationt  larger  or  «inall«r  than  cIiiim  already 
apeeiftod.  and  bo  waa  nf  opinion  thai  the  inflnit*  nuuibar  ol  p<«' 
■ible  wwvo  nyignitudea  would  rondor  it  almoat  hopeleaa  for  any  un- 
awthotteed  peraun — aa  enemy  in  time  of  wnr,  for  example— to 
•eak  to  iiii«r(«pt  a  meaaage  whieh  bo  waa  not  inlendod  tu  reorivo. 
No  otta  but  the  aendor  and  ttie  receiver  need  know  tbe  wave- 
kngUi  to  which  (be  Inatrumonta  wenj  ailjuiied,  and,  without 
tU*  knowledge,  experimental  trials  might  be  indefinitely  pro- 
luagwl  without  auoMM*.  RTon  in  the  method  whivti  Mr.  Pnoco 
ia  now  engap'*'  '"  derolopang,  it  aooma  not  imj'roliaMo  that 
delinitenaw  of  wavc-lon^h  may  prove  to  be  an  elemotit  of  great 
nine  for  tho  puqnae  of  obtaining  the  meat  efficient  indueti<in. 
H  well  aa  for  the  prteurvKtion  of  aeopecy.  Atlliough  genuntted 
in  a  Hnar  medtum,  theru  i«  no  reaaon  to  duubi  that  tlie  warea 
of  etfaar  are  goremed  by  lliv  Ktmo  lawa  aa  tlioee  uf  air,  with 
whieh  we  are  tannliar  aa  tl>o  prmlitcera  of  aoumi  ;  awl  it  la  well 
known  that  given  pound-waroa  «iU  only  excite  vibration  ia  a 
■trin^  which  ia  properly  attuned  to  Ibom.  It  will  almi«( 
GVtauity  ba  found  thai  the  aaiue  priuoiple  will  apply  to  the  io- 
doouun  of  eleotrical  oiUTenta,  aud  that  precUe  coiMitiona  will  be 
iMartaiaed  twder  which  aitcn  iiMluetion  will,  on  the  ono  baiul. 
UtMo  ita  nuximuia.  or,  on  llio  utiior,  l>e  rvetraiiivd  from 
aoeurrti^,  Tlie  matorul  tbrvogli  «hich  tho  piiii^ry  current  u 
Innaniltted,  tbe  material  and  the  pliyaical  c»iKlitiun  of  the 
aacMidary  wire  or  other  oonductor.  aitd  the  inB|{nttude  and  the 
nytdlty  ol  ait*niation  of  the  electno  wavea,  wtU  all  in  high 


fnibability  bo  imp<>Ttant  faclora  in  the  pr'fdilctinn  of  tba  raanlk 
'iicil  all  queatloua  of  tbtt  nature  have  beon  ci>m]>)etely  elnoi' 
dated,  it  would  be  raah  to  pUce  any  limit  to  tlii<  ulumaie  iiwk 
come  to  the  CaidilT  trial*.     Tho  ctoaintf  u  '  S«  year  hat 

witnaaaed  MaycommunicAtion  with  arec-  nuaentthna 

milo*  diatant  from  the  oporal'ir,  and  ootinoclci  "ilbliiuna(y 
by  the  niher  which  occupiea  tntenlellar apace.  It  ia  iMaadia, 
mid  nnt  iinhkely,  tliat  thia  tint  achieranient  Wiar  aiiot)  be  a«  te 
■urpjiuiHt  in  iii.t};tiiIuJ«  and  in  iinpurtaacc,  aa  tho  (irat  iiidaoal 
ciirrt-nta  i.>ibibited  si  thu  Royal  Tnatitutioo  by  Panday  havi 
been  *iir;'awud  by  the  machinery  and  the  apfdiOfttioaa  of  iha 
preeeiit  day.— r/i«  riniM.  .Vnenwfrei'  22. 


COMPANIES'  MEETINGS. 


HOVE  ELECTRIC  LIGHTING  COMPANY. 

The  Gret  meeting  of  lite  aharcholdora  of  thia  Comiauty 
oil  Moaday,  at  the  ofllcca,  Manalon  Hoaae-biiUainK*, 
Telgalo,  R.K.,  In  Ihoctiair. 

Ill  mniliij;  the  ailoptioii  u(  ilie  report  and  >c<maiif,  t>ie  I 
man  wid  that  MtMrt<.  I_'rom|>ton  and  Co.,  Unslted.  had  «o  tw 
nali^nctority  curriud  out  the  first  porl.Kin  ol  their  contnM  wU 
tho  t'omi*iiiy  that  tlic  laraoorary  ntacion  wa»  pr>c1.ioall« 
Tiro  milei  of  mniiio  bad  been  laid,  and  eretytbinic  Mna  Itt  tie 
Mti*Iaction  of  tlie  Ilove  CommiMionoro,  Tho  actual  ewpply  rf 
current  wim  eoiuiiiencod  on  Saturday.  Ftooi  tite  autabwr  <■  anf 
raiioiia  leceivoil  from  ouatomeis  and  otlxr  Indioatlone.  tJM  I 
felt  that  the  future  Duuceuof  theCompauy  w^practioally 
(iliciitiooi  hiwl  boon  nudo  lor  l.li 
icKO' 
Town  Hall  And  tho  atrenta  at  Hare. 


V\>  to  the  (iDMisiit  time  applicot 

1(1  a 


MttMi 


tuiii)ii<.  anil 


itintioai  were  in  progroaa  for  tito   lightii^  el 


■r.  Albrtcht  proiMMwd  a  vow  of  IhaBka  to  tho  Chairman,  wUch 
wna  »ooo»d«d  by  Mr.  ftniten,  atid  oarrW. 


COMPANIES'  REPORTS. 


SWAN  UNITED    ELECTRIC   LIGHT  COMPANY.    LUUTBl 

Uiruulora  i  J.  S.  Fotbea,  Em).  (cbBirmno\  W.  t'alhbvrl  guJM, 
F.«(  .  M  I',  (deputychairman),  E.  W.  Batt,  Khj.,  MaJ^u  S  HmI 
l'*Kc,  J.  W.  Swan,  Eaq. 

Tenth  annual  re|iort  of  tho  Iliroeter*.  togMher  wiUi  a  iUli^^ 
nf  nnniiiita  for  tJie  year  atuliag 3Utb aenlembwr.  ISOft  hIbb* 
Miil^l  at  the  ordinary  v:eu44«I  meeting  oi  the  OomuMiy,  lakeUI 
nt  the  Can  lion  Mrcet  Hotel,  I.oMlon,  ON  Tueaday,  JWUi  ~ 
\%9-2,  at  13  noon. 

Tho  prolil  and  tow  acoaunt  for  the  vtnr  nhova  a  ciwlll  t 
ol  £:M.»4I).  lla.  lid.,  vliirh  :  tno^iM 
lorwartl  ftom  the  la>t  :i<  aum  irf 
Ci'itiM.  ISe.  Ihl.  An  inlcuni  'hmirio'i  in  rivj-o-'i  •■■y  uie  Htm  idl 
ot  Uie  year.  amounUiii;  to  CI4.5S8.  So.  Kd..  haa  sliximly  bi«M  mH 
Thu  Hoard  propoMa  Muit  a  tuitlier  duui  "■  C?l  "*'  Vi  W.  le 
divided,  tteu  of  income  tax,  ami  that  £<<  —  anlel 
(oiiiArd  The  dist^ibuiiMi  of  thia  aimxin  .  loce  «U 
rlnme  TTof  the  nrlicloi  of  aMOCiatkiD  hIU  uurk  uut  iti.  «■  'ijiL  fm 
■haroon  tho  TN,!l|!t  ocdinary  *bareNof  Uie  C<"n)>anv,  f.l  11^  pftd. 
andat-tf.  Il^l,  {cr>>lia[aoiitlielO,7riO  Il3 fully  iwid.balnganattahM 
to  IM  |«r  cent,  iier  nunum  on  the  tiartly-pnMl.  nul  of  illiriiUT  ewiw 
'JT      .       .       T  2^,"^^ 

tba  lUb  NtMWnbM- mCI^ 

Tbe  TIJtnllM  M 


rflfa 


that  rate  uijon  the  fultyinid,  dih,v 
upon  the  regk'ter  a*  it  itood  u(»ii 
wamuita  will  bo  iiaued  on  the  l.llh  December, 
tlio  norman  jintenta  of  the  Company  havlntf  b  ' 
and  tho  bulk  of  tho  capital  of  tlie  roiBpaniTDeir  _ 
the  Edlaoo  and  Swan  Coapaaln  in  tireat  Brfbuii  Bti'i  1 1 
Board  believe  that  the  time  haa  arrived  whoa  a  Iwalas 
reHduom  ot  tbe  foreiKn  buainem  of  the  Swan  Cent 
the  Britiah  Ediaon  and  Swan  Company  nwy  be 
adraatage  to  both  tntersata,  and  negotiatloaa are  iwiMlliig  wtlh 
Tiew  to  oRoMlnK  ■erne  arrangomcnt  in  thia  cllrenthm  Th* 
Dlreeton  denire  to  record  their  eaaaa  e(  the  faia*  irideb  the  C«» 
paay  have  auatalnod  by  the  death  of  Mr.  T.  R  Leylnnrd.  daortr 
chairman  of  the  Comiiany.  Tbe  Direotora  have  ilarlrt  tblf 
Samuel  flood  T^e,  who  had  been  aecretary  aod  hmnagai  tt  thi 
('oin|iany  for  aevoral  years,  lo  a  Mat  on  the  Board,  TW  fHimlmr 
who  roliro  by  roaatioa  are  Ur.  J.  8  I'otbea  and  Mr.  E.  W. 
who,  belaig  eligibla,  will  oA«r  themaelvtw  (or  cerfacUaat. 
Welton,  Jonce,  and  Co.,  tl>e  aadliora,  will  alae  rMitre.  aad  wfl 
oflhr  thenuelvea  lorrw^laotloB, 

Paonr  axd  ton  Accouky,  Vkak  ksmvo  9trt.  sn,  tm 

Dr.  C     %.  *. 

l*took,  October  1,  IHBI  lii,M*  IT   J 

J'urchaiw l^OS  U   » 

Salaria*.   Oirecton*   feaa,    rewlL    oOise    npraaae, 

income  tax,  general  and  law  abatgM,..,  l.Mf  IT   ' 

Wanoa  and  eipenae*  at  factory t,t8t    •    t 

8alaa  hxiffar  roaerve    ,. „ „ IDD    •    • 

BahiDoe ,..«•,.••.,...,», ...n>«..«n  St.MO  11  I) 


•  1 
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Cr.  £     •.  d. 

B»iat,  1«M  oommiwioiu  and  allamncM 9,498    I  R 

Tntxxrer  r<Mi  Knd  InUffMt ,. 1,1«S  16  8 

Iliri'lfn'l  onaharMtn  Ia  Compngnic  CJooMlt  dM 

Lani|)M  IiM»Dd«M0ntOT.  UmUx. 1.460  II  « 

Divideoda  on  ahorM  in  thtt  Ediaon  and  Sw*a  Unitad 

BlMtno  Light  Commnr.  LunitAd „.,.  Si.UM  15  H 

Stoek,8eplonib«r3D,lBBS  _ ^..  .».,....„.  lt.«5l    3  1 

£03,882    8    7 
BAUKCE-iinECT,  SKPTitMaui  30,  IS02. 

Dr.  t         a.  d.       £         K  d. 

Bbaro  Mpitol— 19.7fiO  ibare*  of  £5 

Mchfallyp*id fl«,7»0    l>    0 

7fl.fMn  ibuM  of  ££  Mcb,  £3.  IOk. 

Sundry  crediWra 6.030    9    7 

BnlutK'o  fmni  iireviuuB  accoiutt    ..         6.V10    3  10 
B«Unco  Sent.  30,  llUK  M.9W  II  II 

42,850  Ift    9 

Lam  iatorlm  dlrldond  ftt  tlia  FM* 

of  S  per  MDt.  per  annam  for 
nU  moatha  ended  .list  Murch, 
1893.  paid  31rt  Hftv.  1892 14.S5S    9    8 

2S.202    6    1 

£406.403    G    S 

Or.  e       e.    d. 

Cma  of  p«t«iit  Twhtm,  etc.,  ropr««Mit«H  bv  *hsr«n 
in  EdUon  and  Sinn  United  Kloclrii?  T.itcntrom- 
MUiy,  LliDitcd.  Tlth  £20A,474  [utld  ;  ■linrw  In  La 
roimpncnle  Otn,^r»lo  d««  LkniixM  Inr«nd<MO(inCM 
witli  CnO.-Ptl  9«.  3d.  paid  :  palcnlH  held  by  lh« 
Coiii|uiii}'  tot  (•ermiioy,  tUs.,  na  |wr  Inct  balnnoa- 
sheet SMlMfl    3    S 

L(«s  amonnta  r«c«ived  on  ncconnti  of  forf«dt«d 
•bam  and  ooata  from  tbo  AUKOineina  &lw- 
iriciuu  c^cMitidiBd  , r„;...,„:.„„.,r..      3,i«3  li    i 

388.563  11'  4 

OullayonfaetocY,  plant, etc., M  por  UatMcount  1,ST0    9  0 

Sandry  dabtora 3,076  16  fl 

Swck  on  bud    „  , „,  U,i»-i    3  1 

In^«aCiiMiit  ia  PpoMian  Confola.    Oatt  .:l..A..iT.-}  JVia)    i>  0 
lovcrtmonb  la  new  ^  p«r  «enu  ConwrLidaUd  Siook. 

Cam. 28.0OI  10  6 

Cacb  on  depMit  and  in  bond SB.llS    6  O 

£40K,4n3    A    8 


NEW  COMPANIES  REGISTERED. 

M—tl  lil>l  W«ndar  Campany,  LlmlMil.  —  !t«gUt«red  by  Beyfuo 

■od  B«vfiM,«9,  Unoo!ii»  iiinfiuld».\V.r.,  wilh  a  caplMl  of  £10.000 

in  9.900 ordiniiry  and  I'lO  ronntlGra' aluiFnii  of  ill  «iioh  r««pnclircly, 

tbe  foundeni'  ahiirc*  to  rocoi'^  ono  ball  <>f  llic  net  protlu  of  the 

Company  art«r  (iftTracuil  of  10  t>or  t^iit,  ilividend  on  tbe  ordinary 

«bare«.    Ohjocl :   to  adopt  nntl  mrry  into  vlTepl  an  ■■),-T««iDenl, 

Buid«  November  4,   bct,wi>en   R.   Cohen  of  tbo  one  |>art.,  and  H. 

I  FelgBie,  on  behalf  of  ibiH  Coroimny,  of  tbo  other  )>ari,  for  the 

Mi{uuiilioa  of  oU  tbo  ri^htJi  of  tbn  nud  E.  <'ohon  with  rapoct  to 

Ibe  oitotric  Schnolwiir  nutonintJc  apiMiratan  ;  (roDoraily,  to  mrry 

'  on  bualnovB  an  prapHotor*  of  niilonihtic  Hnd  ocher  mnchinoa,  and 

I  to  dev«1op  and  torn   Co  aooonnt  the  aame  in  aaob  nutnrier  a«  the 

'  Company  mny  doum   eTpodi«i>I.     Thero  ah%ll    not   be   teax   than 

thr^e  nor  mare  than  five  director*.      Tbo  first  aro  A.  Schwoits, 

T.  E.  I'olden,  Connl  Mm  IloUotvder,  and  B.  Oohon.  QualilieaUon, 

SSO  ahara*.     Romuneratlon,   £M>0  jior  annum,  dlviaibio  according 

to  attcmdaaco  at  Board  moaLln^  the  ohotrman  rwwivtng  doubl* 

foea  ;  when  there  ore  more  ilian  four  dEi«ototf,  an  ndditioiial  £100 

p«r  annxitn  for  each  additional  dirootor. 


BUSINESS  NOTES. 


Ozrord.  -•The  Heetrical  Comtnitteo  of  rJie  Oxford  Town  Couiioll 
'  bnd  l]n;ii  dUcontlnatd. 

Catalog  no.— We  have  reoeived  a  oata1of;ae  ol  dynamos  Irum 
MoMrs.  SlaUer  and  Co. 

Weatora  and  BrazlUan  Tolograpii  OompAajr.  — The  rocolpt* 
lor  tbo  woob  ended  Novcinbor  JM  wore  £i;.'JOi. 

Woat  India  and  Puukma  Tstotraph  Compaajr.  —The  reoeipis 
for  tlie  biLlf-nwolh  <«iled  Nuvembar  IG  ware  £2,139,  oealOBt 
£2.314. 

nro  SlaUooL.— A  new  fire  atatioo,  wiih  all  the  neweet  Appli- 
amoe*^  ii  uudor  oourteof  erection  at  Dulwich  by  the  London  County 
Coanotl. 

SwKBeaa.— Ac  thoSwaaMaCanaty  Councils  loltor  wair«ccivod 
from  Mr.  J.  C.  UovoU,  Uaaell]',  applyioff  for  permiwion  to  lay  an 
elactaie  main  from  tha  AlMAndra  Arcodo  ui  the  pramlew  ol  Mr. 
W.  Sdwanb,  dtaptr,  Oxtord-atraat. 


(few  chairman. — Mr.  G«arE>e  Herring  baa  been  elected  ohnir- 
nun  of  tbn  Kliwtrio  and  rioneml  Int-iHtaieaL  Company,  I.iinitod, 
in  Hiocwiolon  to  tbe  Iat«  l>uke  of  .Marlboroaeb. 

Torquay,  — Tb«  Torquay  Eleotrlcitr  Cbmmtttaa  connlite  of 
Mmani.  R.  Crock«r,  Lorimsr,  K«niinll.  FtichariUon.  Harriaon, 
Smerdoo,  ond  ibe  now  member*  (or  Waldoo  and  Strand. 

Nowtagtaa.— Thn  Cenoral  Parpoaoi  and  Litchlin);  Committoo  of 
the  NewlnfTton  Vodtry  reoonsmendnd  nt  the  la*t  meoiinR  thnt  tlio 
Vectrjr  ahoold  be  emuowcred  to  napplyoleotrlc  IlKht  in  tlio  |»rifb, 
and  it  woa  reaolred  that  tbia  atep  mould  be  Uhan. 

Sponloli  SntHaarliia. — Tbo  numboni  are  annonnoed  of  NS)  bonde, 
arooniitlni;  to  £8,000,  of  the  Spaninb  National  Submarine  Tolo- 
craph  Company,  Limited,  6  per  cent,  mortfraifa  debenture)  dmwn 
for  fiapu^int  at  par  on  Ueuemlier  31  next  at  tho  ofHoM,  104, 
Cannon  si  rati. 

City  and  Sontli  London  Jtatlvar  Compaar.^The  recoiiiti  for 
tiio  u'r«k  ending  NorcmbDr  '2n  ucfc  £899.  againat  £792  lor  tbe 
corrMponclldtf  |«tiod  nf  but  yoar,  or  an  iacraoae  of  £107.  Tho 
total  rooelptafor  INV^Abow  an  InCTMUwof  £l,S40ovErtboH  for  tbo 
oorreeponofaiK  period  of  1M>I. 

OnanMk  KHktbltloa.— A  Marina  Industrial  and  Educational 
Exhibition  opened  yeacentay  nl  (trvenoi^  i»  ligbled  throughout 
with  electricity,  the  inatallntion  eoicpriiiing  W  aro  lamnt,  bceidoa 
n  Larvo  naatbor  of  incaadcaocnt*,  and  ovnr  20  Riilea  or  wire  baa 
been  u^od  In  wiring  tha  qxhlUtioo. 

Baraat.—At  the  Harnat  Local  Board  tna«ttnf(  It  woa  r«portad 
that  tbe  draft  mumorinl  to  the  Board  of  Trad*  hod  baeo  praoantad. 
A  lettM  from  Moanni.  In^ledew,  Isoei  and  Colt,  aolloilora  to  Mr. 
K.  V.  Joel,  with  reference  to  tho  proviaional  order  in  the  matter 
of  til*  eJootrIc  llicbt.  iru  oonaidcrod  in  oointnilt«Ck. 

Arteadaa. — ^At  the  l^tlaedon  Hrnl  Fiiionliall  Im^jiI  Board,  tho 
qiioflion  of  water  power  and  eleulriu  liicht  wb»  Hjfain  raiiiod  Mr. 
Boyii  found  tbe  prteaiire  in  tbe  town  inauSioiaot  to  uae.  Mr. 
Kioharda  i<uj[Kc«te(l  Ehco  Bock.  Mr.  Tove  thought  tbey  nboiild 
wait  and  mo  bow  VVbitebaren  jcot  on,  and  tbe  queatioo  waa  evan> 
tualiy  hold  oxer. 

Kolbona  I&sUllatlMu.— Wa  nnderatand  tbot  Maant.  Vaoriian 
and  Brown,  of  16  and  17.  Kirby-atreel aad  F*rrin|tdoS'road.B.C., 
liave  installed  ibo  alaotno  Ugat  at  Sexton'a  Ra|)oaitory,  Central 
Hall.  Holborn,  wilb  600  lamp*:  tbo  Talnoa  Tlientre  with  about 
l.tJiXi  oiUa  Innipi :  aUo  Tha  Blue  Pi»W  Uotol,  Tottaohom  Court- 
loud,  and  Tbe  F lyinit  Ilorie,  Oxforditroot. 

Wyoeaabe.— The  Wyoomba  Cor)<or«tton  bava  daeldad  neb  (o 
proceed  tliia  temion  with  the  apjillcalioii  tor  a  proviaional  order  ta 
«uppl^  aleclricity.  Thie  oonclunoci  wna  come  to  at  tba  meatit^ 
bda  III  camtn*  for  tba  aoieation  of  'ho  mayor.  Tbo  ooat  of  tlio 
order  wna  «aljmated  at  oier  £200,  and  hckiiation  traii  eilnced  in 
antliorl*ing  t)io  ii[iendtnt;  of  tlii*  lum  at  tlio  proaMit  Juncliire. 

dartrie  and  Oaacral  lD«aat«*eiii.— TbeDireotorahAvedwclaroEl 
nn  inloritn  diiidond  nt  tha  rata  of  iO  per  oent.  per  ntiniim  for  the 
sii  montba  ending  Xoreinber  30.  1892.  on  the  capital  paid  up  on 
tboordinaryiiharBa  of  tiio Company,  thonmoto  be  payable  on  and 
altor  December  19  noit^  and  It  i«  notlHed  that  the  transfer  book* 
of  thin  com[>kny  will  be  dn««d  from  1>M«mbor  I  to  li  Incluiiivn. 

CUy  ef  LemdOB  BlaeMe  LUfc»n«  CoaEipanr.  Umltad.— Thin 
Company  fiirni«i]i  iiArtlculani  of  the  prrwotitiHidltiotxit  their  on  pi  tnl. 
The  a>ttWiH^d  share  oapilfll  i»  £-liN),0(K)  in  £10  ordioory 'hNrM, 
and  £400,000  in  £10  6  per  oent,  cumulative  (n^ferenco  i>hDri<i,  Of 
tbeaa  there  bare  been  iMued  £400.000  ordinary  abart*  (fully  paid), 
£300,0D0preferancoaharD>(£4  paid,  next  call  of  £adua  January  16, 
I8SR1. 

Horthamptaa.— At  tbe  maotlng  of  iho  Korihomiiton  Town 
C'ouncil  la>t  week  the  IIi([liway,  Ujihlinx.  and  Kutldlns  Com. 
mlttao«tatait  that  tbey  hod  innpootad  thnaloctrlclishton  tbo  Market' 
Kiuoro  (ounlaln,  and  Mr.  Boole,  anffliioor  to  the  Northampton 
KJeotrio  lAffbt  anil  I'owur  C<im|.iaDy,  had  been  oeked  to  aead  to 
tba  aoiamittoe  tlie  oott  uf  lighlintt  (.he  xjuaro.  The  report  waa 
adopted. 

CoaaaltUisBnataear.— Mr.  Edwin  HUkey  bo*  lately  oovorod 
hi*  oonnect4oo  witli  MoMito.  Blakay,  Emmott,  and  Co.,  Limited, 
wltb  whom  ha  Iim  been  identified  for  laaoy  year*,  and  la  now 
prnctiaiog  aa  a  eonaulUnK  engineer  and  eloctriolau  at  37,  TanSeld- 
chambora.  HaMlergale,  Brntlfurd,  His  ioog  experience  in  elaC' 
tricol  muttcra  will  enable  him  to  nndortako  important  work,  and 
wo  wilh  Mr.  Btakey  every  lUcceH*  in  bi«  now  departure. 

Ihindee. — Tha  firat  moelln|[  of  tha  Dundee  Ca«  Commlaaion,  aa 
now  coiutiiutod,  waa  held  laatwaak.  Tbeanclnaar  submittad  a 
ruport  n  hii'b  bore  that  up  to  date  ourrent  had  been  applied  for 
for  H7U  lampa  of  16  c.p^,  Or  tbeir  eqaivalont,  and  that  tBo  engl- 
neiT  hod  been  inlormeu  of  SOO  more.  This  i»  in  mlditioo  to  ate 
lighu,  of  which  about  IG  are  applied  for.  Ic  woi  nuroed  to  lix  tba 
motor  ronta  on  a  icnlo  of  I'H  per  oont  on  tlia  Co*t  of  the  moLarc 

8lam.~Tho  Brusli  Eleotrioal  En|i;ine«ring  Company,  Limited, 
liavu  rvwivod  odviaen  by  cable  (rotn  Ibeir  reprtHinlntiTea  at 
Bangkok  that  the  central  itation  plant  Hupplied  by  tbeiu  to  tbo 
Siam  Electric  l.iKbt  Corojiany  ban  undcrf^o  tho  fortniKht'n  trial 
proaerlbed  by  tJie  arbitratoni  under  tlicir  award,  with  cnmplolo 
auceaae  and  to  tho  entire  mtiefavtlon  of  the  expaita,  and  tbst  tba 
biJanoe  of  monaya  due  ibereon  ha*  been  paid  over  by  the  Traaanry. 

Weoveaiair.— At  tbe  meeting  of  tbe  Worcectar  Watch  Com- 
miltoo  laat  Friday,  it  was  rtwolrod  to  leoommend  tho  City  (.'ouncil 
to  puichaw  Powick  Mill*,  on  tba  River  Temo,  for  the  purpone  ol 
etactrio  llfililiiig.  at  a  oo«t  of  £5,000.  and  to  accept  nn  alternative 
tandar  by  the  Bruab  Com|)any  amounting  U>  £S3,SO0. 
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■Mitoct  that  bjr  utilltiD][  (h«  water  paw«r  of  Ihe  T»in«  for  f:«iit- 
ntlnK  Utoelautricityit  wvjnif  of  £l,4l6pornnnum  would  benuu1«. 

1WBh>>il  BUvUla  TnuMWSjr.'  — Tha  Blnckimol  (^orpornlJon 
Imvo  dacwiad  10  L'](t«n<t  Um  Bloclrlo  IniuH-ay  whicli  luu  be«ii  (Ucli 
*  |iniBin«BL  l«*liira  of  Uitir  (irooMiiMlt.  U 1*  liilondod  to  cury 
IM  Um  rouarf  Whlt4W"M-UM.  Mawton,  front  tliaMoe  *lon|t  Cow 
tUp  Ihi»  (o  iwiiUi  Sbora.  iihat«  il  will  join  lb«  oiUliiif-  liaa.  A 
mm  coninnjr  i«  iii  |>rac«iM  of  foranaion  W  cnimlruct  &  niviU&r 
lyMVBi  of  moiw*)>  bclWMii  Sonlli  mum.  Hi.  AoaoV  mi] 
Cyliuiin 

bMMBda*««at  KloMrlo  tiKinp*. —The  Eduoa  biiiI  Sorknt'om- 
p»»y  nnt  ul '  >.  iili  r*li-««nc*  to  tlio  MAMmnnt  mnda  io  the 

Vlr«nilitn  ol  :ti|>  Riitk«n>  iiilil«h  araaow  hnliit;  c-irnulnUxl 

id  IbU count,,.  ,..  ,',,.•  (fleet  tliit  the  <>oim|inny>  lkiii|i  utiviiUiuv 
now  al  all  an't.  thai  aucli  slatctnenl  i«  iiicotrvct,  .-iiiil  iliuy  H'"!! 
notio*  lliat  1c)ta)  i>c«co(dini[s  will  bo  likon  nj{iiiiiBt  nil  upcrt<  of 
laiii|«oilMir  thaii  iImm  luanulacturotl  by  Iho (vimpikoy  nnd  marked 
with  iholr  lunit. 

aiMgMr,  ^Thti  work  ol  ooni|>lMin](  tha  iiMUlUlton  lor  klia 
liKlitinj:  "f  the  «ltMt«  in  tli«  cenlrul  iliatrioW  of  Obtxuow  by 
OlMllrleity  li  br«nf[  twpidly  poahed  loiw&rd,  aiiiJ  nlreiwty  iho  inM 
aonilnllf  in  which  tha  winw  azu  plaoed  have  b«m  laid  uniJof- 
MMh  ilio  font  pavnntcitii  In  many  of  tha  principal  ibotnaBlifnroa. 
Th«  lanij-  pllUra  foe  Iho  new  liRht  will  Mand  ovm  '21(t.  h^tU.  and 
«■  a  llrM  iiMtnlmtni  100  u(  t1io*«  kiaiM  «r«  U>  be  liil«cl  up.  The 
plllnn  will  tia  jilnoail  at  lli«  kvrti  nf  th»  totlfmnantaU 

LftKMll  «r  •  TolBKraph  BtoaoBar.  -On  Snturduy  Iharo  wa> 
Uunohed  from  the  ynnl  nf  M«>Bra.  Itiuiiaf[o  nntl  KernufOD, 
UwlloH,  n  rtnamcr  built  to  Ihnorrlerof  the  Woit^rn  and  Bnuillan 
Tvloffrajih  (Wi|inny.  I.lmjlixt.  l/inilon.  'Did  i>rln«rnl  rliniciKinnn 
artKnft.  by  3lfi,  )iy  '3(1.  .tin.  wl-  driiLh,  with  trij>t<:-<<iiinniilon 
•n|{lii«ti.  Ilvu  vmmI  H'ill  bo  r>oiBptot<>1y  oipilf>p«d  w(th  all  the 
moal  iD«lmn  api^lnncea  for  eable  layins  and  ti(l40|>{inr])nKw,  On 
Imvidk  t-h«  way*  the  (toamcir  uaHnanittl  the  "Konioniaii''byMrB. 
Rai)iiij:i>,  The  ltiiir>ho(ni>,  Ri>Tinin^t«>i. 

inft»lM>'>'Pa^1'iSMB  U*otrl«  Railway.  --'Li  tho  cniutnit 
■OMlon  ol  I'wlianiont  ■  Hill  IK  tobo  introducail  ailh  Ihe  obtoct  ot 
teaklnx  |»w«n<  to*  tl>o  tvi»t(u(itloii  of  aa  uiiiloniiround  auictric 
railway  ouiaimtiioinf;  at  a  ixiint  io  (Johc  iimiiiinity  to  Cluphnni 
juootMiit.  iumI  paniui;  Ihuuc?  "'I  South  Kuiiiiiigton  to  a  point 
■MM  IhadnM  \Voiit«ln  lUilwiqr  ('«>n|MU>y'a  tunuinua  M  t'odduis- 
ton.  Thm  l/tOftotA  railway  appeaia  to  be  mi  cxtAnaion  in  lEo 
dIraMlonol  rUfiluia  Junctkon  of  t4o  South  Koiiabjcton  and  Pad- 
diaiCton  Siabaay  Mliwao,  which  waM  promotod  In  1601,  bol  wUh' 
drawn  b«(oia  it  w«#  iMdi*id«ted   by  a  Solocl  Coinmlttoo. 

0««rfe«*4  Wtra*  M  OnlMbrd.—At  the  muetinKof  Uie<:uild- 
foi-ii  Uf  tian  Hnnilnry  AaioiTUlian  liuil  wevk,  a  corrcHpondenoo  which 
hafl  inuKiI  belu«e(i  the  London  and  South-VVatem  tini  1  way  Coin- 

Cany  nnd  tho  Ikiard  of  Trado,  with  rcforoncs  to  Iho  propOMd 
y-lawa  rolalln^  to  ovorhoad  wiiw,  wa«  read  bylhoclorh.  The 
oonatiaiiv  rR^iieMcd  that  (hoy  Biltrht  be  heard  on  the  aubfect  bvlont 
tfce  bv-iawM  were  oonMrned.  "nie  Boaitl  ol  Trade  a«ked  to  b« 
fDrnMiwI  wiUi  Itis  AulWity*B  obMrvationa  on  tho  mabter.  On 
the  moiion  of  Mr.  F.  Wheeler,  aaoonderi  by  Mr.  fi.  H.  Uilchoook. 
the  iiuiuiinn  wm  rofcrrod  to  t^«  rariBjC  and  Li|[htinit  CoiDmilteo, 

City  UckUas-  -A  letut  wan  r«ccivetl  at  tho  meotint,'  of  Iho 
t'oinnilwlonera  on  Tuwdoy  tram  tho  ('ily  of  London  Eloctrio 
l^bllnjc  <*o«i|>any  rftlativo  to  tho  pro|cr*<u  iiude  in  lifjhtifl);  the 
nty  byolootfinty.  Tboyualod  Umtoul  of  .MAarc  Uwpnooiitilioted 
Rw  in  the  nrindMl  Mreeia,  tiMkbad  been  aui.iilloit.  mhdooI  tiioiBtAr«e 
'  MMlba  b«oi«  the  Mtitfaei  time  01  the  renMiador,  tiie  iiaeitloii* 
iM  44  hftd  Mt  yM  been  deAniloly  ilxed.  but  the  reel  would  be  eui- 
plaUd  a>  aeon  aa  tho  o|Mratioiu  tvuinliiig  t^em,  for  which  tliey 
w*ro  nut  rM|io»>tbte,  neh  mt  l)ie  repavin*  ol  atrcota,  wer«  Kniahod. 
Jlwy  Kwo  now  jhrainrad  la  ga  on  with  tho  oiiNtian  cl  the  loran- 
deacent  km^  la  tiM  nnaller  atrMla. 

Wlatow.— Mr.  Tbomta  Dvmk,  wrillnij-  ta  the  ir>iwt>«r  Oaulit. 
ailnila  llint  lo  niae  the  heaa  of  wator  from  the  rtver  would  be 
moat  delriisenUl  to  the  water  scr^ici)  ol  the  tows  :  but  to  utiliao 
tlio  "  tulli  "  nf  oer  Mreania,  nixw  ranoini;  to  waate  -  sliich  he 
■wpea  w^tl  bedone  aoiM  day— with  any  water  |«aeT  tliry  may 
)ia>e  la  ■pato,  would  bo  a  atroko  of  windom  uiid  n  iimliinblc  tran*- 
ncllon,  Tlie  KWierBtii^f  of  electricity  by  walM  pownr  at  Ibo 
watar  nuck*  dat«a  to  i«y  knowlodm  n*  lar  bnc;k  a*  1hH4,  and  ho 
ihmkn  that  II  Mr  I <itlor  had  coatiiiued  tn  bo  the  iir«|irietar  o(  the 
water  noik*.  MMiiethini;  would  haio  btvn  done  ore  thi*.  to  OM  the 
valualiie  ulotii'Jit  -"llaaTen'a  free  gift"— that  Um  at  tbe^  feet 
iii^lil  and  ilay. 

Tewit  BMd  CoMMty  iBBtaUatlOBa  — Ainonit  lt>«  lni|iorl«i>t  coo- 
UMta  imtAj  obt*4Tii>l  Ky  ,Mu-«i>.  l>rako  aud  (ioihatii.  Iti  LondeD, 
we  otMerve  tbe  luhLioit  ol  Ihu  tuuJoiiPo  of  Ibo  Htvht  Hon  llaroa 
HMry  d«  VVorma.  U  I'.,  ai  4'.'  Uroxtnor-iilaoei  Ibe  London  iw- 
deneeolMr  K  JI.  iWbutl,  lUit  ,atl9.  llydo  rn/k-gardeai  i  al«a 
&t,  LewMke-eqaar*.  for  kir.  Nicliola*  Wood  ;  G.  UooiKat«'atroot. 
lor  UuMre.  Bobwana  Utol  :  aad  ihey  liavo  iu«t  eoMpUted  OO,  Old 
Bailey,  (or  Uvmn.  John  DlvhliiMin  aad  Co.  We  abo  undanU»d 
thai  Ihey  lw*e  in  hand  aeveral  oouslrr  bouse  hieLallationa,  taongal 
wliioh  we  may  awnUwi  Uiom  lor  Hit  <^ia*  Ulyn,  al  Ewell, 
Hatrey  i  J.  llallatt,  Km).,  at  Oriiington.  Kent  i  and  It.  Henaaan, 
Ew).,  at  l^iabrvdice. 

TTrwIertw  -At  tbo  bMoUm;  of  tbo  Xowlnutoit  Veelry  Urn 
week  Mr,  Colo ibutcH  tho (btkiwrnf  reoommeDdalTonof  tbodenernl 
I'nrtiOMia  anil  MKbimif  t'ooimlttae  I  "Thttl  barii^  rofcanl  to  tlio 
flitandaJ  iiiHXKaa'altiiiKlln^  tlie  tlictrfe  llghtlag  In  tao  porlab  o4 
9t.  IVnoTM,  Uiia  Veatry  la  of  oplnbn  that  If  a  «OBp«tlB|[  eMiiply 
b   oimridond    extwUmi    la  thta   panab,  Ihe  VoMcy  eltrald  be 


empowered  to  proride  that  eupj>ly,  and  not  anotber  puhOo  MM' 
panv  :  and  entortalnlnff  Ihb  view,  the  aupBaatlon  lMliM«  Ma 
Board  of  Trnde  i>y  the  Oonnty  o(  Loodoit  tUeetrio  Uf;liUaK  Ck»- 

Biny,  l,fnii(«d,  lor  a  prorlalonat  ontnr  nador  tti»pravitko«aof  \hm 
iKtrir  LtKHltni;  Aoiis  i^^  aod  IHWI,  be  oppeeSd."     After  a*e 
ditcuHiiun  the  motioti  wm)  carried  unaiitnoa*ly. 

Barry  ItlaiMl  Cectrio  Rallway.-ln  *  rnrlUmeMatr  iralfM, 
juat   itauwi,  Iho  Biirry  linck  and    Bail«*Bi  -  --ij   |crv« 

licukni  iM  lo  Ihn  Itlll   tac   propiUM.ft  clccc.-i  >.     Ilie 

KividoA  (vr  n  trainwiiy  •iiunUi  in  tlio  pnriiilKfi  ''r   liurry.  Mi-r 
ran.  and  Sully,  fommeii<-i"K  In  thn  porlih  at  Itatrv,  at  a  f 
whoro  the  coapaDy'*  nii^iiuuch  luail  to  lixi  Harry  fttatiou  jo4na1 
road  loading  to  Bwrry  Jtarbour,  exleridim-  theiice  akmp  ibe  mU 
■Intion  appioneh  row).  tJionco  In  n  north 'aa^Ierly  direoUon 
[nrl  of  Jtarry  nock-road,  and   thonoe  in  a  aoathevlv  direnkM< 
the  company^  weMeni  embankiannt.  to  Bairy  bUnd  aad    ' 
Paget-road,  tonnfiMllnK  In  Paffet-road,  near  tbo  boaob  tt 
more  Bay   on    Barry    ulaad— a  *4ioomi   tnunway    betait 
wholly  on  Barry  Island. 

rire   Inauraaea   PoUolue.— "A   Solicitor"   haa   tbje  VOt^fag 

luner  ill  ilie  Tvnrt  at  the  *;nd  inai,,  which  it  will  bo  wtOlir 
oleotricftl  cuuipiinla- mid  uurilmottfr*  ts  note :  "  3lr, — Tite 
Gro  ill  ItcgunI  ^ltcol,  which,  lU  I  unilorvund  fri>ni  the  pal 
ftc-countii.  il  qfliciuUy  aiicribed  lo 'ovorbeatiii^  of  electrlo  ' 
it  n  AitiiiK  op|>orlunlty  for  ilirooting  attention  to  llio  <!« 
wlicllioc  prciiiiii'ii  clocuioally  lighlod  and  thoir  content*  M 
vuvurO'l  by  Ilio  onliiiury  ''''C  iiwuranco  pollcMia.  I  think  it  wa^ 
bo  well  for  you  lo  ii'Kieo  all  pccfona  who  are  bavlne  tJte  elactik 
ligbl  innlnired  lo  n^t  Ibuii-  exLellng  Kro  pollclM  nndorwed  by  Ike 
o^eua  '  etoclrie  ligliling  allowed  ; "  olherwiw.  If  u  fire  oocara,  iWf 
may  be  mot  with  aconte^tion  that  thuy  hnvo  ad'led  a  new  rUt  te 
tb«  liiaiiraoco  which  i>  not  coirerod  by  the  pi>ti<7. " 

Celoiine.  —The  coat  ol  tha  Cologne  inatallation  for  20,ttn  Um|B 
bu  iLiiiouEited  to  £9S,;jOI>,  coin|>o««d  on  follow* :  BiuUtagt*. 
maehineroom,  boiler- rootn,  ehaflt  oAcet,  £l1l,'i.'*i ^  It)  hoAlant 
£1500:  eo|;inea^  dynomea.  and  awitobbeanl*,  £3-^r>ii0  ;  mriiw 
and  tranaformer*.  £31.000;  meter*,  CS.OOdi  wortu  iumI  ichiisw 
building*.  C2.'M>.  The  price  of  Uio  iaaialluien  per  lamp  li  (bv 
£A-  1:^.  Ud.  Thatnknaforatera  reduoo  the  prawure  boatOUQ  to 
72  lolte,  varylnc  (roin  Vi  u>  'H  kltowatta.  The  diilwenfe  rf 
iiotenllnl  botwoon  lull  and  llicht  load  la  ahnut  'i  (wr  eani.  T^ 
lota  by  tiy*t«r«idi*  i« :    (i>r   II  unlla  HH  t'  -'i    unUa3jat 

c«nl.,3anita3  toS^iH-rcent ,  10  uml«  IT  out .  aafS 

naita  l'3|iorcont.  The  price  of  nie  ia  eii.i...  ,-,  .<^^l.  per  aeff^ 
anil,  oiiual  to  Id,  a  hour  per  10  c  |i,  and  Hjd.  a  iKwr  tm  m 
arc  lamp  of  4^^  c.p.  taking  SM  valla,  whb  (lUooHnt  for  ltf|i 

•  |IIUIII.Il.liK. 

Pnpoeod  Now  Cable.— Tile  Braxllian  Sabmarina.  the  Wa 
and  lli-u.ilian,  and   the  Wo*t  Coaal  ol  Ameriea  Toloq|rB|ib 
pHiiidi,  Uniitod.  olTor  to  the  aharoholdar*  of  their  reapectlvet 
paniea  an  iMue  al  103  per  e«nU  of  £  100,000  4  par  oeat.  : 


£1110  debenturea  of  the  facitiu  aod  Euroiiean  T*legT«ph  OHafWf, 
Umilod.  The  debenturea,  Whicb  nvili  be  rtglMered.  at*  fi^aMi 
nt  tho  «iiplralion  ol  SO  yean,  but  tho  oompany  retiaina  tbe  r^sbl 
to  pay  tliem  off  al  bo  oarllor  dau>  at  tbo  prtoe  of  jCllU  The  p» 
oeed*  ol  the  ilcl>eiitur«e  wUl  bo  aopllcd  towanU  lb*  maaMfiMn 
and  oonalruotion  of  a  line  ol  leUvraph  wire*  botaiiii  ll«a*« 
Ayre*  aad  Valparaito,  w-ltb  a  braaon  belWNn  tbo  bUMr  pUoa  ami 
Hantiaf^  tbo  capital  of  Chili,  aader  oonettinai  Krantail  by  ito 
Aiaeaunoaad  Lillian  (iovoitiaieata,  tha*.  by  owenaal  tb*  lliwte 

Br  fUt«  Telwmpb  Dm 
Braad4aB  C«in|»«jr  h«w 

•ziaUiMt  diiplloafd   airf 


VKtooand  Buenoa  Ayroa  liooa  of  tbo  River 

pany,  Llmiled,  wItJi  which  Ilia  ^Ve■lera 

•  traffic  artanftettoat,  coanecUng   tbo  eziauiw 

dnpiexedeyMemol  the  Braiiltan Siibcoarlao end  Weaiectt  BiarMba 

Companioa  with  the  oabloe  of  the  Wcet  Coaat  Cocapeny   Irlai 

between  Val|atnu*o  (('hilil  and  Lima  (I'eta). 

aaUMt— Tho  attontton  of  BellnM  hw  laielv  baoa 
tbo  quoation  of  eleoirlc  ligbtinc,  and  eepe^Uy  lie  i 
to,  and  coal  of  [iroduMion  In,  milk  and  (aMoriealuva  b> 
ably  divciinnl  by  lootartca  and  wrlun  In  the  praaa  A< 
point  if  the  adoption  of  tbo  etoctrlo  ligbt  in  tlie  Vork-road  i 
uf  Ihe  York  Street  Spinning  Cuiafaiiiy,  liuittvl.  ol  pT'frm  b 
thia  mill  an  inalalliUiMi  of  OA  Xl'0,u,  and  'Jft  It  c.(i.  uacwadNaaMk 
togolbor  wiLii  dynamo,  haa  Utvly  ae«a  Dre>;U>l  and  aweicwMreHf 
■el  to  work  by  Mown.  \V.  It.  Alleu  aail  tu.,  of  York  aMK, 
Lambeth,  Lonooo.  Tho  dyoaino  bae  aa  outuui  ol  CS  voka  aal 
IDV  ataiierM  when  lunninv  al  a  opeed  of  lOO  twvolatlOM  V 
cotnut*,  and  u  (urnithed  wiUi  a  fait  aad  looee  pulLey  aMl  a  tkM 
or  outer  aUadard.   with  belttighlenlBi;  gear.     T1i«  •wllrMwafd 


aad  ooaneetiana  are  «o  airsnged^  »a  to  ueraiit  ol  the  e««)'  ett 
od  the  inaUllatioin.  The  InauUlioa  of  tbo  cablaa  aad  SUlMl  H 
Mpadolly  adapted  to  witbaiauil  tbe  dtecta  of  the  hot  daap  aM» 
sphere  ol  the  *|anntne.raant,  and  (broaffhout  tbo  utokOet  ear*  to 
been  taken  to  oidapc  the  laothod  of  llffWaK  la  the  ili«inii<<aw 
of  tbo  r.uw.  The  whole  InaUllaUon  alTadu  a  Ana  QlnMnilH  af 
modem  mill  ligbtintf. 

Baa41nf.  ^NuUoe  i*  given  that  application  will  be  m^»  H  ikt 
Beard  u(  Trade  on  or  belora  the  'ilM  day  of  Deoeotber  aau  b|  tbe 
Keadiau  Electrto  tKipply  CoMnaay,  UmUed  aooMpeu  faitlaliaairf 
under  tbo  Con|>aniwi  Aela,  lltU  to  IHU.  with  Untied  lEabUUj,  mt 
having  tta  napalered  oHoe  at  J,  BlaKiavo.alreel,  HaadMn  l!" 
after  oallad  tbe  "  anderlaket*  ")  lor  a  ptoTUonal  onlnr  (iMi 
called  tbo  "ot(ler")aadar  1*4  Kteolrio  Ugbtlnc  AcM,  1. 
18S8  The  (oUowiait  are  the  antnea  of  (iia  attwta  wttbia  m. 
tlie  undertaker*  propoee  to  by  down  alaetrk  line*  wiUua  *  ye 
ol  two  yoari  from  the  eflmnieaceniwit  at  the  unlar  :  lUaipa** 
■treat,  Braad-atreet,  Butter  UarkM,  Caatleatnait,  tluke 
rriar^H^eat,   (;tui«troei,    liigbatfeat.    Klait'a-raad    (to 


.-/     Trr-n  r/r  "ivn 
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Queea'a-roul  joUm  It),  Kinn-slroot,  I^Hidnnroad  (lo  when  Euir'*- 
roMd  joins  it),  London-ctrett,  UArltoUpluw.  iltiut«r'atr«eh 
Oxfonl-iDad  Im  fu  M  UowaRl-alrMl),  SU  Mvj'*  Butw,  Wiwt- 
•UmC  a  map  ahowiiiK  Uie  boundariw  cd  the  otm  of  «iii>|>lj  will 
bodepo«lMd  OB  or  btfato  llie  JOUi  day  of  h'oveiuber,  isyi,  (w 
public  loapeotiOD  with  thocl«rk  to  tha  local autboril}-.«l  liio  otDt* 
nl  iha  Town  HkII,  lUading  :  nnil  with  tlie  ctcrk  of  tlia  Miioe  lor 
the  bonwit''  of  It««<iin^.  At  lii*  odlco  itt  16\  Friar  lUcot,  Roocling  | 
and  wUh  the  cktk  u(  iho  |iM«e  for  tha  coDoty  of  Borki,  at  m> 
oflica  at  17.  Fdnr  FlIcel^t,  Beadi'ig.  Anjr  obJoctloQ  luuit  bo 
addiwod  to  the  Uoui]  uf  Tncl«  by  Jiuiuar^  15,  l.'iOl ;  anil  aoopy 
mual  b«  wn'od  to  etUicr  of  tlio  soUcilora :  H.  and  C,  ColliM,  'J, 
BU^ravo-ttroot,  Reading  :  or  Ilonry  F.  Kit«.  It,  Quoen  Victoria- 
itreet,  Loiidoti,  E.C. 

■U«tar.-'Al  Eut«r  Ottv  C-ouadl  k«t  wmIe,  b  l«lt«r  waa 
received  from  the  BdsttI  o[  Trade,  r«(|iiMitiTi|;  to  b«  fitra(ib«d  irltb 
any  ohKorvnttoiui  the  autlioriby  [iii^hc  hnva  to  ofittr  on  a  eommunl- 
oatlon  moilo  to  iho  Board  by  the  r.iettrr  Hl«rtri(?  U^ht  Couiiiony, 
Tbo  conipruiy  are  tlie  undertakeni  to  the  ExoK-r  Electric  Li);)tti[i|{ 
0(d«r,  1891.  and  Mated  that  tho  Council  hod  r«pent!y  hod  an 
■pplioatJM  from  the  propriotor  of  two  hotfiU,  within  the  >re«  of 
•apply  nwDUoiiod  in  tbo  order,  tor  liberty  to  brMilc  uli  the  public 
■treotbotweuDth«l<rOealahtiBhiiieiit«,torthepur|iaMotl«y'"K<lown 
an  «loctric  luoto.  The  Coiancil  (l«cideil  to  offer  no  objcolioii  Uiereto 
prortded  the  roadway  wi«  reatotod  to  the  aatuifaotton  of  ttiuir 
aurvoyor.     Tbn  dlreotora  of  the  comjiony  did  not  tbintc  it  fair  that 

KrmiMion  should  be  ([iveii  to  btoak  up  Uie  public  utreota  and  lay 
wn  electric  msio*  to  anyone  who  choM  to  epply.  Hoy  and«nitood 
tbe  Board  of  Trade  hod  be«ii  advi»od  tluit  lootrikDtboiiilo*  hod  no 
power  to  grant  Huch  pcnjiiadioa  to  ptirtoiiit  or  couiii»nle»  holding 
ooylicean  under  tbo  KIcctric  LiKhting  Acto.  It  Uilin-iMtlieLnHO, 
tbey  ankod  that  the  fact  miifht  be  comiuunicntcd  to  the  I'uunc-il, 
Itwaa  decided  to  oohnowlodito  tho  receipt  »(  iho  letter  without 
oSnfng  Any  obMrvaUomt  upon  II.  Anotbnr  lotioi  from  tbo  nooretAry 
to  the  ootniHUiy  Inlnrnied  vM  Council  thM.  a  cheque  lor  i:.1Ui,  on 
nocount  of  tbs  claim  for  brMkiri);  up  tha  atrcM*  (or  Uie  piir|<o«o  of 
laying  the  vlMtriti  taaiiiu,  bad  oeeii  |nid  tu  tbo  oily  trewiuror. 
AlderiDMi  Daw  ualied  if  the  Eoaioa  hod  been  oomptetod,  oa  ths 
KMuer  the  polea  were  rvmoved  tlie  bettor  it  would  bo  lor  the  town. 
Tbe  town  olork  uid  ho  onlj-  know  that  mino  of  the  overhead  wire* 
hod  been  taken  down. 

rftrliomeotary  Hotloee.— 'As  InoM  of  the  Loitdou  Oautir,  Juac 
lately  iiato  been  filled  with  parliamenUry  notioeaof  varloua kinds, 
•ome  of  wbiob  are  o(  intoroit  to  alootriool  enfcineerA,  micfa  a>  i 
BoLioK  —For  the  |iower  to  obUla  the  Iromwar  lyitom  and  (o 

walk  it  by  aaf  auitobto  luotbod,  olectrlr-al  or  otherwhMi. 
N>n\U!fTt£'Oti-TviiK— Toobtain  a  |)rovi«ionial  order   to  authoriw 
tho  Xowcaalle'On-Tyiio  Etoctrical  Supply  ronipany  to  extend 
Iboiru-a*. 
BuiuNrouL   CoumaATtosi.  —  Ptoviaional  order   (or  eitoniion    at 

tramways. 
Guou:.  — To  authoriae  the  (^ooIe  atid  Diitriot  liaa  Company,  among 

other  Ifaings,  to  obtain  pOB-on  na  to  tJio  aupply  of  electricity. 
Thk  LoniioH  CotiKTV  Coit.'K'ii..  — To  take  ueueial  |io»«r«  an 
regartit  cJeotric  Ughling,  the  wordu  in  tho  (SautH  Dotioe  being ; 
"To  cenbr  on  the  Council  all  neceoarv  power*  to  enable  them 
to  provide  and  maintain  an  oleotric  llKbtinE  iDatoltalJan  on  tho 
Tletortn-embsnhinfmt  and  the  sunleai  thorton,  and  on  the 
WMtmliixtor  and  Wst^rloo  ltri(lt>«a  and  MlgbtnurlaK  pUwiai. 
and  (or  that  ].>urpof«<  to  e'liiiOHer  llie  Oauneir  to  ft*'**'*'*  ■>»« 
store  electricity,  und  to  nae  any  laoda  for  the  time  b^n|; 
belonjcini;  to  iheio.  and  upon  aoob  tanda  to  wect  and  mainti^ 
any  necoaiary  workahopa.  enfcine-bouaea,  atorebonaea  (inelwUng 
places  for  alorinz  nlectrimty),  or  other  buildlntta.  and  to  humd. 
lAOture,  buy,  orTiiro  any  iiinchinnry,  atoam  ent;iDO*.  ((as  sBifiaot, 
or  other  apiwrHluM.  Mid  to  t*ke,  hold,  and  um  (laleat  ritfht*,  or 
liceiuea,  or  aiithorillM  under  lelt«n  paUtiit  for  the  usa  o?  iiiveu- 
liona  relative  to  the  gener»tiou.  utiliaation,  disLribuliou,  or 
supply  of  eloctrioity  or  other  lightiat;  astnit." 
UtAjuuw.— In  relation  to  liAinwsjaand  to  tolefilione  and  t«le- 
graph  wire*. 

Boattle  Tni^  TnwtleB  for  BtmUncluin.    The  following  ia 

from  tlie  BlrmtoffSam  Dnilsf  Poti :  "The  opening  "fa  lineof  electric 

tmmHay  in  Sootli  Stofford^blin,  woiVod  on  the  orerhoad-wiro 

prlncl|Jo,  hf*  revived  the  dlwoMlon  as  to  whether  It  would  be 

wise  to  allow  the  Central  Trnmwav*  Coni{iauy  to  *ub*tttuce  »uoh 

I'.A  syatcm  of  wui  king  for  tho  iixe  ol  eteam  on  some  of  their  Hnm. 

r'Tbe  overhead  wire  wna  thought  objcctiuoable  on  the  Briatol'Tood 

route  beoauaoof  ita  unaightlineas.  bccaiue  it  would  have  interfered 

with  soino  of  tho  trcoa,  and  bocauao  olecttio  wirtM  oarrled   in  this 

taahlon  are  often  dangerous.     Two  of  thtao  objoctjans  would   noi, 

perhajie,  apply  io  the  Mine  degree  Ma  iiroposaX  tonic  It  on  certain 

|- .Other  routos,  and  thaobjeotlon  foundwIoneoniiMorationiiol  publia 

•afely  appears  to  hnt-e  been  met  in   South  Siiiflordsblre  in  suuh  n 

wuy  OB  to  aatisly  MiiJQrlSencr.Ll  fliitohiiiBun.  the  roprteentatire  of 

''the  Board  oj  Trade.     Iri  view  of  tho  oongrstnlntions  oflered  by 

['that  geaUcman  to  Mr.  Dickinson,  ongtcicet  and  ^encrul  manancr 

fbl  tho  South  HtAlford'htro  Tra(nway*  Com|iany,  Mr.  Kbhsmith. 

'etmlrmanof  IheBirmin^hamCentral  TramwaraComnany,  thinks  It 

prudent  to  keep  an  open  mind  OS  to  the  advinblllty  of  ustog  oleotrio 

inHtend  of  oable  traolion  on  ihoee  routoe  which  kro  stfeotwl  by  hi« 

recent propoaala  toformneiiarateoanipaniea   If.  hesay»,iecou[d  be 

^'nsed  by  mean*  of  an  overhead  u-ire,  thoOeatrnl  Tramways  Com- 

PjMny  would  bo  'a  f^ld  mine.'      Cable  traction  ia,  of  couiae,  an 

riooaomtcsl  clilnii:  to  use,  bnt  tho  objection  to  it,  especially  in  tha 

'prwenloonditjun  of  nlRiiri,  istJiat  It  Involvona  Urge  Initial  espen- 

'diture  and  a  prolonged  disturbance  of  thestrMt  surface,  and  oou- 

•e<[UaDt  BDspension  of  tho  company's  traffic.     Tbo  introduction  of 


I 


the  overhead  eloclrtc  lyttera  {#  by  comparlion  a  cheap  nnd  nimpte 
mattor.  We  underBtond  that  th(i  Mayor  nnd  tho  PabHc  Workit 
Committee  will  hv  inritcd  to  vi-it  |iitrln"f™i  wbsn  th"  r«!W  service 
ooiBmencM,  ao  that  Ihey  mar  ju'lgo  haw  fnr  it  if  uiiHptnhla  for  in- 
troduction in  Uirniin^bam.  The  fafoty  of  the  sy«t«m  Irom  an 
etnctricnl  jiolnt  of  view  appears  to  bo  sasnrod.  The  current  i*  one 
of  3CO  votis  onlv.  and  is  continuona.  not  altemotinit.  Ur.  Kilinn 
bos  expresMd  toe  opinion  that  unly  under  exoeptional  condittona 
caa  a  current  of  1,000  rolta  prove  fatal  i  and  Mr.  Dleklnoon  stotea 
that  while  in  Boston  be  saw  a  mnn  tiike  a  current  of  'lOO  volta  for 
tho  rcwonl  of  a  ]>int  of  beer,  and  that  ho  did  not  OMm  tu  bo  dan. 
gMoasly  or  very  painfully  affaclod.  But  in  order  to  meet  any 
obJaUion  on  this  head,  Ur.  DlokUieon  ho*  dovisod  on  armngeioont 
by  which  the  ourtvob  ceatM  a»  eoon  *»  tlie  wire  broaka.*' 

Booirieal  Trodeer  llalaa.^nio  head  oiSoo  of  the  Bteotrical 
Tnwies*  Union,  eetobtlshed  \ff'9,  in  at  The  Cloronoo  Bolel, 
AlJerifptUHtrMi,  London,  EC.  Oon(.nil  rocretary,  A.  J. 
Walker.  19,  Cluude  roml.  I'Mkham.  S.E.  ;  president,  Thomas 
Cannon,  I,  rnllen  buildings.  I'eot-m.plaoe.  S.E.  ;  exaeoUvo 
council,  H.  Cork,  T.  Fosi«r,  W.  (iooday.  A.  Uines,  J.  Moon,  A. 
Norman,  C.  Thutlwall,  W.  Tobb.  The  nnionhoaMW  dSbranahe*, 
compri*4ng  l,Ttt(>  leeinliet*.  Brsnchos  or*  oHebliahed  in  the 
following  placee  i  l^ir  of  Ixiadon,  Mandiostor,  Uvotpool.  Leedit 
Uewebnry,  Sheffield,  Uanley,  Bradford,  Itoltno,  HalUu,  Croydon, 
East  llrecnwicb.  Keoatngton,  tjtnibeth,  Beifa«l,  Pnytun.  r-lssjifow, 
N'ewcastlo.on-T}-no.    SundcaUnd,  Mi'lilleshrouf;h,   WchI    Hartte- 

Bwl,  lluddorsnoLd,  \oitin(;huui,  I)crh}-,  Blackburn,  ijalford. 
ull,  LelcMter,  Cuidill,  r^^lvcrtowri.  Bc^tnchek  will  bo  opon«(l  in 
tl  o  followtuy  towns  slioi'tly  :  Wolvurharriiiloii,  niimin>;liara,  I'orta- 
tuuuth,  Hsiranpurt,  Uriatol.  The  benutit^  uf  Ibis  union  are  thus 
described  ;  Out  uf  work  benefit  ^.  pur  day,  ur  13*.  |ier  wook  for 
12  u-eoka  ;ooatiti|iont  bonolit— special  ratee  uf  %mr  fur  e[ieciiLl  o»«C"  ; 
accident  boncflt— Ills,  per  wcok  for  II  wccka.  V«,  per  weuk  for  a 
following  )4  oeeks  1  funeral  bonoflt — on  tho  death  of  a  free  lUDinber, 
£1(1.  momber'i  wife's  death,  £&;  memboc'i  donation  benefit*  arc 

i uid  while  uu  travel,  and  meuiberv  ai«  rolioved  fiom  branch  to 
imnch.  The  onlroncc  tee  is  Ski.  Bd.,  jjaysble  Is.  on  nomination 
sod  Is.  6d.  on  initiAtion.  the  conttibutiunfi  beln|.r  M.  per  week. 
This  trndoi  uoton  wo*  established  in  Nuvember,  ISW,  It  was 
amalganiated  with  tho  Telegraph  and  Telephone  Construction 
Men  in  DeocRiber,  IflUD.  Tlia  purposos  for  which  the  union  wn« 
in«i)Cuu*l  are  tho*  fflven  :  1.  For  reaisllni'  any  attempt  to  curtail 
or  take  away  any  of  those Jtrivilage*  which  are  or  may  Iwocmo  tho 
custom  of  the  trade  i.  For  assisting  our  members  In  looovertng 
wages  in  diapute  and  obtainiog  justice  ngainat  any  untolmem 
liroctisod  towards  them  in  their  occujiatlon.  X  For  hoping  tliu 
members  loobuln  employmout.  4.  For  giving  rcHef  tomomborB 
whnn  out  o(  enployment>  or  in  distreaa,  or  lit  easos  of  acddeat 
whibt  in  the  exerciae  of  Uielr  aalliof;,  a&d  paying  •  oerlolu  sum  Id 
the  event  of  death.  &.  For  reffolaliBg  the  ralstiotu  between  work- 
men  and  emiiloycra.  The  following  aro  cJigible  who  arc  i»aip«' 
tent  in  one  nr  morn  of  iho  fi^lowing  bmoehee :  Armututv  ini^not 
and  ciansforioor  wlndcra  ;  ercctan>  and  tendeni :  installation  lintn- 
meii  and  wireinen,  indoors  anil  out ;  battery  acoumuUtor  makura, 
fitteiw,  Biut  iuMiButoi'*  I  lolegraph  and  iMcphono  wireiuen  and 
linCHmen  faultnnders ;  inatrumont  makon ;  iniitallatlon  atun- 
diints.  land  or  sou  ;  eloctriosl  trnction  employiii :  also  labourera 
who  luive  been  omployed  for  six  months  and  upward*,  whether 
telegraph,  t«IO|ihono,  or  electric  light  coiutruction  and  maiute- 


SeorbOTOaglL  -The  Scarborough  EloctHc  iiupply  Company, 
Limited,  ho*  been  farmed  wtlh  a  capital  of  £50,000  m 
0,000  atuue*  of  £10  muih.  The  hnit  issue  has  boon 
mode  of  9,000  ahares  of  £10  tatch,  payable  £2  on  npj>ll- 
catiun,  £1  on  nllolment,  anil  tlie  balanoe  by  Insl^iuotits 
of  £3  at  inlerials  of  not  loss  than  one  month.  Tlie  llirectorH  arc 
Lieut. .Coloaol  It.  F.  Stohle,  J.T  ,  F^-Mnvor  of  E^rborouKh  i  U, 
Aldcrson.Smlth,  Esri  ,  .IT.,  chairman  ol  tho  lirond  tlolel  Com 
nany,  Limltod.  and  illrocLor  of  tho  Cliff  Bridge  Coni)iany.  Limited, 
Sc«rlioruut,'h  ;  John  Dulo,  Emj..  J  I' .  .Major  of  Scarborough! 
Jobn  Woodall  Wowlall.  Kaq  ,  M.A.,  F.I.:  S..  J.I'..  C.C.,  banker, 
Scarborough  1  George  Lord  Beofortfa,  Etui..  J.l*..  Sutrborouch  ; 
John  Bell  Simpaon,  Eh|.,  J. P.,  Ilodgelield  Ilou^e,  Ulaydon-oii-  . 
Tyne,  direotor  of  the  Nowcastlo  and  District  Kleotrio  Ughtiog  ■ 
Comfuuy,  Limited  ;  tho  HonnurabloCharlcB  A  I'.irsona.  managing  1 
director  oJ  tlio  NowcwHlIoand  District  Electric  Lighting  Compnnv, 
Limited;  A.  A  Campbell  Swiulon,  Em|  ,  A^^oc.M.I.C.R , 
M.I.  EE.  Manotcing  director  and  oonsultliig  e'lifinocr  : 
A.  A.  CjimpbeJl  swinton.  Eao,  Hankers:  Mrasr*.  Woodull, 
Hebdon,  nnd  Co  ,  Scarborough  :  Uosani.  Lambton  nnd  Co.,  New- 
csttle  □Q'Tync.  Solicitors  (jwo  (nn.|:  Messrs.  Leodbittor  and 
Ilnrvcy.  NcwcostlO'On.Tyne.  Socrwtary  {pro  (<bi,|:  John  Holt, 
E*i|.,  1(U,  NVMtborough.  dmrboraiuch.  Temporary  Offices :  102, 
Wettboruugh.  BcorborouKh,  The  Company  has  been  lorinod  for 
the  purpoee  of  supplying  electricity  fur  llfEhling.  motlvo  power, 
and  other  pnrposea,  in  the  tonn  of  scsrhoruugh.  The  Cor|>ora>Jon 
of  Scarborough  in  the  year  1B9I  obtaintd  s  provitilonal  order 
(which  was  duly  confirmed  by  Aot  of  I'lulinnicnt)  ensbbng  them 
to  sujiply  electricity  within  tho  boroagh  of  which  they  aro  the 
sonltory  authority.  It  was.  howe>'er,  ultimately  detormlnod  to 
transfer  to  other  parties  the  power«.  duties,  and  llabflitiee  g(«ut«d 
nnd  iinpuMd  by  the  iirovtaioDal  Order.  KegotiMioiis  ensued,  the 
nault  of  which  was  that  arnuiinmeirt*  were  catered  iutu  by  the 
Corporstlon  with  Mr.  A.  A.  Compboll  Swinton,  electrical  engi- 
ne«r,  of  66,  Vicloria.strMit,  Westmiiuitoc,  for  the  transfer  to  a 
caanpsMy  Io  bo  formed  by  hlmof  the  [lowera,  dutioa,  and  liabilities 
ej  Che  utovislonol  order.  The  Company  lias  aocordtogly  bora 
formed  lor  the  purjxMe  of  providing  the  iiecwsary  oapltsd,  and  the 
trani^er  will  be  mode  direct  from  the  Corporation  to  the  dompooy. 
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fth  tbe  oeOMOl  ol  tkt  Bwnl  o(  Tnd*.  Tlia  l«nn^  nrr.t'igo<l 
iriUi  dbaConwntloo  pocTipriii!  [HiwerlortherottionUonMpiirehMe 
Uie  lUKlartaklw  U  the  cod  of  21  jrotn.  32  y^nn.  or  any  mIm^- 

rnl  oonplMM  period  oi  Avd  nais.  If  Ch*  C^rporkltOQ  txetcinc 
If  Mitton  of  puTohMa  at  iba  •nd  at  21  ;wr«.  tb^  are  («  iwy 
tfao  nJiM  of  Um  uniterUkiai^  m  n  Otttrant  ^aK  miiiMrn.  but 
wUhoiit  any  ■Itow&nce  [or  oompulwr^  purehaao,  u  tha  i>|iCi<>a  be 
OIsrclMd  by  tbom  &l  thii  ovpiruioQ  of  Xf  yean,  or  any  Iat«r 
period,  tkey  arc  to  pay  for  tbo  undortakinit  tbe  Inir  narkel  value 
of  all  laada,  bulkl)n)c*,  worka,  mauitalii,  and  (itaut  (uitable  Id  and 
used  lor  tta  piarmnee  of  ih«  aodertakinK,  regard  belnt;  had  lo  ibo 
nMor*  and  oOBdiUon  of  M^h  buildiacn,  a^rka,  material*,  and 
ptant,  and  to  the  state  of  repaur  tbeveol,  awl  to  tbe  oircainaunoe 
tlutt  tlioy  arc  In  luch  ■  inntloD  u  to  be  ready  for  inmedlnte 
worUny,  and  to  tbnr  tuitabllity  lo  tho  jpurpoan  of  tlie  under- 
taking.  Tbo  Cocnpaav  »IU  pay  to  tbe  rorporAlion  ibn  aam  of 
BOO  galneaa  to  cov«r  lMei|>*nM«  Incurrtd  by  them  (d  obtalfilng 
tiie  prorlalonal  order.  The  luaximuiu  iirioe  ol  eieolriclty  (or 
priTWle  conBumen  will  be  7d.  per  lionid  of  Trade  unit,  aiid  for 
■tree*  UghtuiK  wilt  be  6d  tier  unit.  The  price  i«  ta  be  rRluoed 
■ccordJmc  to  a  apedSed  »lidinf(  icale,  wtlcli  will  not,  how- 
tver,  oomo  Into  efeot  nnUI  a  cntnulatlve  dividend  at  tlic 
rate  ol  £6  per  ceaL  p«r  annum  Iiim  Iwon  t'^d  to  tlio 
thareholdem,  It  i«  eetimaled  that  an  expenditure  of  not  more 
tliaa  XSO.OOO  will  be  t«iuirod  lo  enable  thi-  (.'oiii(iiii:i>  lo  commeiice 
Opetttionn  on  n  projicr  urale.  and  it  in  eiiiM-ttd  tlicit  the  ll^lit.  nill 
be  tamed  oo  not  1m«i  tban  the  bqpiuiing  ol  Juno  noxt.  It  ii  piO' 
pen  J  that  tbe  Company  ehall  be  worked  upon  the  eame  llnee,  and 
with  tbe  lane  electrical  ■)'U«in  *»  the  Newca«tle  and  Dinricl 
Bleetrlo  Li|[htin)|-  Contpany,  Limited,  of  which  the  Hun.  Chuilet 
A-  Faraow,  who  u  a  DUeotor  of  tbo  iknrborough  Comixuiy,  i> 
riK  director.  Tbe  NewcMtJe  Company,  which  hju  only 
In  aetivo  miotatton  a  little  more  Itiaa  two  ftu*,  paid  Inat 
year  a  dividend  of  6  per  coot,  on  Ite  ordinary  iharee,  beeldo* 
pJactnjK  a  eeniidentble  *utD  lo  reeerve  and  de]ir«ciattoo  fund". 
Th«  Direolore  have  obtained  ttis  nfutal  of  Hoveml  Millnble 
ti%t»  on  reamnable  terma.  Tlie  Company  oill  gny  lliu  vijietiMti 
IncUental  to  it*  formation,  but  no  promotion- money  will  bo  |xiid, 
and  tbora  will  be  no  founder*'  ibaiiai.  fly  the  tcrma  of  the  prO' 
riaioual  ordor.  lh«  ttaniJer  lo  the  Company  niunt  hooRectnl  by 
deed  amiroved  by  the  Boiud  of  Trwie.  The  draft  deed  U*»  hcen 
prepand,  and  a  ci^iy  1im>  been  dejioiiied  at  the  office  uf  tlie  town 
ohra  la  SnarborouKli.  acconllng^  ft  th«  eondition*  o(  the  l>ro< 
rialonal  order.  Tbe  l>ir«ctorit  will  tbemaelree  take  not  low  tliaii 
one-fiflh  of  the  <int  iaiae  of  ahiuw.  ApplhMlione  for  ultaroB 
ehonld  bo  made  not  later  than  tin  3r1  Unoaiuber  neiu 
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90990, 
aOEW, 


InitreTamoBla  la  oloeirleal  eaab  er  aMall  parcel 
earrlera.  Jonie*  Hoatb  NicbolMMi.  of  the  liim  of  K 
Wayfeed  and  Co..  17.  Itaronet-road,  Toitunluia,  London 

Mmim  aad  «leetHe«l  appantua  rer  prereattnK  and 
kltllai  blUAt  en  Tagetatlra.  Kobcrt  Ifcnelode 
Court«niiy,  11.  Lain  bourne  road,  Claphnro,  London. 

Iapr«*e^«nta  tn  and  relatlai  I*  tbo  manaraotDre  of 
elee»rie  naewnutaten.  Charlea  Thcryc  and  AUiai 
OblaaMr,  45,  ilautlumptoa-bnildinfr*,  ChaDoery-lunc, 
Uindon. 

bnpr»v«d  sonatnietton  of  electrte  keU  poali.    Charlea 

Brilcher, 'J.  WuiwH^k  court,  <lrny'«  inn,  I/:.ndon, 
lapr«««aiesta  In  the  IkstemlnB*  of  wlndowa   doon,  and 
•tneir  alBllar  tlorleoa,  and  In  elootiicAl  awltolioi  oon- 
neeM4  ttierewltlL      Itavkl   I.ii0fici  Sit4iiti>i)K,   I,  ijijovn 
Victoria-*!  reetf  London. 

NOVKMIKR  IS, 
IntproTNDeata  In  eUotrte  Kre  UHpn-     Cliartai   Aubrey 

Uny,     SVI,    Hii,-h     Hulborn,    London        [Tbe     Hlnkana 

Eleolrlc  CotDjiany,  Uiiii«d  Btatee.)    (Complete  ipeoifioa- 

tion.t 

iMpreveweate    la   tehepkeaa    edrenUa.      fJtarjg^    Lee 

Andcta  iiii'l    Wnltber  Kottf^n,    10,  J<!drey'»'Bi|oare,  St. 

Mnry  aio,  London. 
lB»pr«T«Beata  Is  gorenlns  aleetrle  oaotera.     Benianin 

Jaaa|ib      Barnard     MtUa,    23,     t^iihiunptonbuilainga, 

Chnneery'lane,  London.  (Robert  Luodoll,  United  Btntea.) 

(Cooipleto  eiJeoUeatlDa.) 
Iinprevonianu   la   ileetrle   bnrclnr   nlnrB*.      Boimor 

TofiK  Wl)ii>ii  and  Nathan  Schwab,  4,  Corporathin.atmel, 

Maitchceier.     |('Mm|>ti'F><  kjiccI  Anal  loo.) 
Thn  eARlBca  aleetrlo  Ushi  appwnMa.     Ueorfro  Murray, 

I,  Kir,^  HErol.    ^VtT*tIJlLii>^t<<r,   I^Tldoil- 

AJt  Iniprorad  elsotr«n»«netlie  alarm  er  eaU,  ran>ell 
Bnbfaldgeh  S,   llroainV  UiiiLliiiU*.  Cti».i>i'ui  v-Unc,  Ijondon. 

.  iBppavaaaMa  U  tbe  ajTrangomcBt  of  telopbeae  elmlta 
■■A  Mtlteklng  devleaa  itaanAw.      iiir  Clkarloi  Stewart 
Ferbea,  Uoit.,  '.'1,  llMbury'|]*vecMDt>  Lctiiliin, 
lMPt*T«Menta  !n  eleeirle  are  Imhp*.    Frit«  Uanaea,  M, 
Llaooln'aiix'  iislili.  l/^ii'luii      ii,''Muj>lote  eped6aatloa. ) 

.  Ab  Inprered  olaotrle    are    lanp.     Henry    tleaiterfard 
Boyle,  (I,  Warwick  <x><)it,  ■■(■}'■  lun,  Loulon. 

,  iHyreveA  ■anna  Ser  tg^a^g   toatne   by   elentriottj. 
PauM  Joom.  >,  VVarwMt-omut,  Uray'a-inn,  Umdoo. 


N^EJtBUt  10. 

30730  Improremeats  In  dynamo«leotrie  naefelaM.  Jelw 
Aagii«i-iii«  hinj^iloii  -uid  Wimj.I1mii»«  auij  Rawaon  Dnllad, 
Liniitcd,  ^i.  Qmhui  Victoria  tt ml,  LondoOi' 

307HI-  A  netbed  »t  and  apparatna  lor  mnaaMltei  vnaal  an* 
etker  aounda  alevtrlenUjr.  Jama*  Oriovn  LorraU, 
Norfolk  !Iauflo.  Norfolk -Mreet.  Straod,  London.  iCharto 
Clamond,  France.  I 

20792.  An  Imprered  watohnsn'a  eleotrlo  ttm*  rii»r<ir. 
William  WiiaoQ  Iloro,  151,  Strand.  London.  {SmannalB. 
Heyaer,  United  StaMa.) 

NovxMseit  17. 

3D>>lS4.  Improvetneau     In     talepheiM     IrancnUttwn.        Bobwt 
rullili,  Tfl,    Chancery  lane.   Loo-ion.     iCompleOi  epecU 
cation.  1 

SOtlH.  InpreramaoU  In  and  relaUnc  te  teloBrapbln  «r  «■•» 
plMnlo  eaU  ayateme.  Uermai)  Wetaer,  1ft,  Buckmchn* 
■trMrt,  Stirtnd,  I»ii(loa.      iCompieto  (petdfioatioB  » 

2u900.  An  Imprevfid  proceaa  of  manDlactnrlaC  *b4  Aapeedm 
aponsr  lead  for  aocondaiT  or  ■teroB*  bnttorta  • 
receivers.  KiiHMt  Bailey  and  John  l>unb*m-M>^, 
40,  Sou  tliamploo- build  in(!»,  Chancery -Innn,  LotfcwL 

SOIHII.  mprevementa  rolntlBC  to  the  eteetrle  UskfeWc  «C  liA 
way  onrrlaxe*  and  otiier  veblelea.  Brneat  Bailey  Md 
Juhn  DahliHm- .Mn>f«y,  ^Ti,  ttoathamptON  -  buolafk 
Chnncury  Uiiu,  UHidun, 

NuVKMaKK  18. 

2001'.'.  imprevemaau  In  e*  ooitneeted  wuh  tolaphean 

ratoe        UiJIcy    Jamee    L'n)ubarl,    3,    ('Urton-eqi 
London. 

20EI.W,  An  InpraTml  eleotrle  are  laap.  Pruk  Woat  fhit«r  ani 
Sydney  John  Suter,  2^  Soatliam|>taii  -bnBdltMpi. 
(IkaDOMy-UiMt,  London. 

'ih)B64.  Iwprovementa  In  eteetrloal  ralnre  and  nppnmMM  Mr 
tele  ETDii  tains  (e  iub<heu*«  a  liber  BontlMV  ar  ^ 
reek*  at  a  dlatanoo  rram  Un  elkore  or  tim  Mtasni^ 
la;  te  and  from  vaaaela.  Willougbby  ainllinm  IhM 
and  Witlinm  I'oddicombc  Cmnvillo,  34,  Boitllwiiflw 
bnildinits.  Chancery. lane.  Lonilon. 

9)9a9,  Tke  detackabl*  elntrlo  ILtftI  braekat.  Attonrt ' 
Uinrali,  ft.  Great  XVou-litaok'etreeC,  Marytebon*,! 
(Complete  apociliciaiion.) 

21030.  An   eieotrie-B«veraod   nimt    Uloh.     E<lwin    Wntd.   1 

Afgylfi  tetiuX.  Vichol'a  Town,  S-iathampUju. 

21041.  tmprovomeata  In  and  oonnooted  wltk  AtnotrwaaMn 
and  In  their  appUoatlen  to  eleetrta  tra^wsis  ■■■ 
lecomotlvoa.  Jo)i-i  .\ui:u*tliie  Kinjplon,  20,  MarlbociMgb- 
hill.  l/>ndon. 

■lUr.i.  IntproTonieata  In  gnlvnale  batteinM.  PiwlMtehOahw 
.Inmita,  !l,  yunllty  c.mrl.  Chanr-pry  Inna.  l./>m(on. 

2UIS.')  HeaBB  tor  meiuurUis  or  esmparlDi  ■onnda  preiniel 
with  lelephoaoa  by  Oie  irananllaat—  a(  nlaawti 
Gurrenla  over  a  dreull.  Joli'i  Klitniii  Klti|n>)Hiry,  91. 
St>mhami>i<iti.hiiiliting*,  Clian'-vry-Uitr,  I^miUim.  fth^ 
Wenicm  t^lcoiric  Ci>a|iany,  United  tll«t«(.t  ^ 


SPKC'IKICATIONS  I'UW.ISIIBD. 

IMP!!. 
:I7,  Eleeirle  trt«yel«B,  ato.     Webb. 
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NOTES. 


Edison  Ziomp  Pateats, — Tbe  Edisoa  eoinpantflB  «re 
proMsdfng  for  ui  injunction  apihit  ^«  Sawyer-Maa 
Company, 

Dnrham  Colloge  of  Sclonoe. — Tho  foimdation-xlone 
of  tho  new  buildings  of  tbjs  college  iriU  be  laid  by  tbe 
Earl  of  Durham  on  Monday  next. 

Church  UKhtlnff.— Tbe  Benedictine  Abbey  of  Port 
AtiKiutuii  bsa  the  cUim  made  for  it  aa  beine  the  first 
Roman  Catholic  cbiirch  Ufibled  by  electricity  in  the  Bniiafa 
lalea. 

Joaior  Bnffiiieerins  SooletF' — A  imper  vill  be  read 
befare  this  aociely  al  iha  Weatminater  Palace  Hotel  on 
Snd  December  by  Mr.  H.  Fraser,  on  "  Watci'-Tubo  Steam 
BollHr*," 

NlAffar&  Oba«rvfttory.—  It  ia  propoied  to  erect  a 
Bteel  obeervatory,  250ft.  high,  at   Niafj^aiu  Falls.     Elec- 
tricity will  be  largely   ttiod   for  the    llfu  and    for    the 
'  ilium  init  lion. 

AoBtrlan  TetephoneB. — The  loDg-<l)stance  telephone 
line  opened  in  October  between  Vienna,  Gratz,  a^  Tria«t«, 
it)  AoRtria.  i>  tbs  longoet  in  Euroiw  after  that  from  Purii 
to  Afarseillee. 

Ohloaco.  — Corraapondeae*  from  Ctticago  aaaurea  us 
that  it  is  not,  and  never  haa  been,  the  inttiDiioit  of  tbe 
Chicago  Exhibition  authorities  to  cloeo  early  in  tho  evenin|;s 
on  ireelclays. 

KhotliiBky  AaotuBolators. — Captain  Khotinsky  ia 
hgiviDj>an  eshauative  biographical  account  of  the  develop- 
jinent  of  his  accuranlutor  in  tbe  page*  of  the  New  York 
[.Mectriail  Eitfinar. 

Society  of  Arta. — Mr.  James  Dredge  will  read  a  paper 
Lbefura  the  Society  of  Arts  on  "  Tbe  Chicago  Exhibition  " 
[on  Wednesday  next,  Dooember  7,  at  H  p.m.  Sir  Philip 
]  CunlilTe-Owen  will  i^reaide. 

I       HaIbs.— llie  queatioo   of   unden^and    mains   is  bo- 
f  coming  a  serioiui  one  in  Pari*,  for  we  understand  that  more 
than  one  company  have  bad  to  decide  to  reinatal  the  whole 
of  their  underground  netwoik. 

Brbo.  Prli«. — Tbe  president  of  the  Italian  Electrical 
i&ociety  ainouneea  a  priie  of  500  lire  with  gold  medal,  to 
'be  awaried  on  January  10th,  for  a  paper  on  "  Comparatire 
Study  of  the  Bipolar  and  Multipolar  Dynamo." 

Speed  Mid  Power. — Sir  Robert  Ball  calculates  that 
if  a  4|>ider'a  web  belt  travelled  at  the  speed  of  light  it 
would  traneToit  2M)  h.p.  If  we  can  only  get  hold  oi  the 
molecules — OR  Tcsla'e  or  other  plan — what  power  may  not 
be  at  our  command. 

Smokinff  Concert — Upwardi  of  100  of  the  London 
employ^i  of  the  fiim  of  Meeere.  Drake  and  Gorbam  held 
their  first  smoking  concert  for  tbe  season  on  Wednesduy 
evening.  An  excellent  programme  was  {irortded,  and  u 
very  enjoyable  evening  was  spent, 

Tbe   HopklDBoo   Case. — The  suit  of    Hopkinson  r 
The  Ht.  James  and  Pall  Mali  Electric  Light  Company  has 
been  again  before  the  Court>,  Mr.  Moulton,  (J.C.,  ftoisb- 
Ing  his  reply  on  behalf  of  the  plantiif.     Mr.  Justice  Komei- 
anid  be  would  take  time  to  consider  his  judgment 

Scricfl  Traotlon. — Mr.  J.  T.  Spraj^ie,  speaking  in  a 
discaiaion  at  the  American  Institute  of  Electrical  Engineer*, 
eaid  :  "  Tbe  series  system  «(  dectric  traction  is  ab«olutely 
dead  in  America,  as  in  England.  Mr.  Short  tried  it  a  few 
years  ago  in  Denver  and  West  Virginia.     It  is  now  dead.  " 

SkAtlnx    by   Arc    Ugtat.— Bitter  cold    prevails  at 
■  Vienna^    and    tbe    Urge    skating-pUce    behind    tbe   Art 


Miuaam  ia  a  brilltint  wene  by  day  uii  night  with  erowdi 
of  akaten,  for  in  tim  evening  30  arc  lamps  are  lighted,  and 
the  skimming  figures  glide  here  aitd  there  to  the  waltioa 
played  by  the  miliury  band. 

Xleotrio  Pnmpins. — A  paper  was  read  by  Mr.  Maurice 
Deacon  on  "  A  Small  Kloctric  Pumping  Plant"  last  January 
before  the  ChesterGeld  and  Midland  Countioa  Institution 
of  Enginoors.  A  discutsion  will  be  held  on  Saturday,  the 
3rd  inat.,  on  thin  ;inper,  and  aUo  on  the  "  Use  of  tbe 
Telephone,"  by  ilr.  F.  S.  Marah. 

OionAtori. — A  Press  view  has  been  held  in  Liverpool 
to  teat  Leather's  ozonator  and  purifier — an  apparatus 
6tt«d  with  an  antiseptic  chamber  through  which  air  is 
driven  by  an  olcctric  fan.  The  invention  ia  stated  to  be 
used  very  largely  for  ventilating  in  the  United  Sutea, 
and  is  being  introduced  into  London  and  other  large  cittea. 

Two  Motors  or  Ono. — Prof.  Shopardson  (America) 
says  that  «  aeries  ol  1 2  leUa  on  an  electrio  tramway  showed 
that  37  per  cent,  lees  current  is  used  on  the  cars  driving  by 
one  motor  than  when  driving  by  two.  Tbe  diOorence  ia 
attributable  to  the  two  being  necessarily  mostly  at  light 
load  and  lower  efficiencies — also  to  the  difficulty  of  running 
exactly  together. 

Looal  Eleotrioal  Indostry.— We  notioo  that  the 
local  papers  are  more  and  more  taking  to  describing 
technical  iiuluatriet  in  their  neighbourhood,  great  interest 
being  taken  in  all  electrical  aubjecU.  lie  Plymouth 
papers,  for  insUnce,  this  week  desorlbe  tlie  aleotrop!atin|^ 
esubliabment  of  Meaara.  Brock  and  Co.,  where  a  gaa  engine 
and  dynamo  are  used  for  electroplating. 

Elootrie  Light  for  Balloons. — Some  experimenta  of 
lighting  the  giuund  by  moans  of  balloons  fiiniiibud  with 
projectors  of  6,000  c.p.  have  recently  been  carried  out  in 
Russia  at  the  height  of  3,000ft.,  and  in  spite  of  a  thick 
mi«t  the  rays  of  electric  tight  covered  a  surface  of  about 
l,600It,  diameter.  At  500ft.  high  a  luminous  ray  could 
be  projected  fully  lighting  three-<iuart«rs  of  a  mile  of  the 
route. 

Overland  TelosrAph  to  Egypt — Mr.  Rhodes,  at 
tho  meeting  <if  the  BriU&h  Soiilb  Africa  Company,  dealt 
with  the  question  of  an  overland  telegraph  to  Egypt.  Ue 
had  made  a  proposition  to  the  Government  that  he  would 
ukoa  line  through  to  Uganda  at  a  cost  of  about  £160,000. 
They  would  then  be  able  to  send  mossaees  at  U.  i«r  word 
to  Egypt  and  Is.  6d.  thence,  iiutead  of  9i.  6d.  now  charged 
by  the  cable  companies. 

Xlectrlo  Hoators. — We  have  received  awellillu8trat«'l 
list  of  Abe^ni'i  elcutrio  heaters  from  the  Railway  Equip- 
ment Company,  of  Pall  Mall -buildings,  Chicago.  A  great 
deal  ot  interest  ia  1>eiug  aroused  in  boating  and  cooking  by 
these  healers  in  the  same  way  that  Messrs.  Crumpton  are 
doing  in  England  with  tbe  Carpenter  beaten.  The  Abcarn 
electric  stove  is  a  very  tasty  adapution,  and  will  bo  sure 
to  prove  a  uaeful  piece  of  apjMratua 

Utilising-  Water  Pow»r.—An  eminent  firm  ot  engi- 
neers in  Lancashire,  wc  are  told,  are  about  to  place  bufoiu 
tbe  public  a  new  variety  of  methods  of  utilising  water 
power.  Instead  of  collecting  the  vrater  of  various  streams 
into  the  reservoir,  thoy  seem  to  intend  to  u«e  the  power  of 
each  stream  sejurately,  and  connect  to  a  central  aution 
with  accumulators.  Except  under  very  special  circum- 
stances we  do  not  sec  great  utility  in  the  idea. 

Blectropathio  Bolta-^Wo  notice  that  the  BrilisK 
MtdU-il  Jeunifii  IS  iiccupying  ita  attention  this  we«k  with 
reviews  of  two  rccetilly  issued  pampbtota  by  medical  men 
on  "electropatbic"  belts.  Tho  Journal  questions  the  elec- 
trical knowleilgo  of  tho  authors,  and  entirely  disagrees  with 
tho  argument^  based  upon  a  smattering  of  electrical  know- 
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ledge,  in  which  Uiej-  claim  efliracy  (or  ibia  apjnraUu  in 
fienonting  ciirrcnU  and,  by  implication,  in  curing  cltMuto. 

Co»at  CommimioftUoii. — Telephonic  commnaioitloii 
ba4  iMw  been  etubliibed  between  the  coautgutrd  eitab- 
lishmenU  at  Margate,  ItamBgate,  and  Deal,  and  preparations 
are  being  made  (or  landing  a  cable  from  the  East  Qoodwin 
ligbUbip  near  Kingadown  and  runitiRg  a  wiro  on  to  Dover. 
The  dinster*  oil  tbii  part  of  tbe  coatt  have  long  remlorNl 
it  most  detirable  that  communication  of  the  kind  should  be 
Mtabli^ed,  and  tta  provision  may  reaalt  in  tbe  saving  of 
many  Kveo. 

Laboratory. — At  the  meeting  on  tbe  dtb  inst.  of  tb« 
Socirt^  Intenutionalo  doa  EleccricienB  at  Paris,  M.  Mascart 
gave  an  account  of  tbe  eSoiU  to  cKabliih  an  okctriul 
laboratory  for  tbe  aooiety.  The  reiulta  have  proved  very 
•atiafactory,  tbe  subecriptJoM  having  already  amounted  to 
100,000  franca.  MM.  Weyber  et  Ricbemond  have  mode  a 
present  to  the  society  of  a  26-b.p.  enciue,  and  M.  A. 
Ilillairct  bas  undertaken  to  erect,  fnioof  cost,  the  whole  of 
the  meebanical  jiarl  of  tbe  installation. 

T«lopbone  and  Eleotrio  Waves. — M.  Colson,  in  a 
note  to  the  AMri^intie  da  Science),  daala  with  ibe  \i$t  of 
tbft  tolepfaofie  in  djscoverisg  electric  waves,  the  method  of 
which  be  bad  already  communicated  in  a  nou  (Fcbniarjr, 
lS91)for  an  open  circuit.  He  now  studies  this  propaga- 
tion in  a  cloud  circuit ;  be  indicates  the  arrungeroent 
adapted  and  tbe  results  obtained.  Tbe  telephone  enables 
the  interference  to  bo  cleitly  diBtinguished,  and  shows  tbe 
influence  of  absorption  ami  of  tbe  lengtb  of  wave  on  this 
phenomenon. 

Telephone  Indioator. — An  invention  bas  been  sub- 
mitt«l  to  tbe  French  Minister  of  Commerce,  to  enable 
every  subacriber  to  a  telephone  to  know  whether  bo  bos 
beeti  citlled  np  in  his  absence,  and  by  what  subscriber, 
lliis  is  obtained  by  working  tbe  subscriber's  call-bell  in 
•bunt  off  tbe  centra]  exchange  battety.  K  the  subscriber 
does  not  re|^y,  tbe  operator  sends  tbe  whole  current  into 
tbe  liite,  which  actuates  a  Morse  writer  reFiiatenng  on  a 
paper  band  tbe  conventional  signs  designating  the  number 
of  tbe  subscriber  who  wished  to  •j>«ak. 

Load  Faotor. — VariouB  terms  have  been  cbosoti  by 
French  electrical  engineers  to  translate  tbe  term  "  load 
factor,"  invented  by  Mr.  Ciompton  to  oxpreas  tlie  im- 
portant commercial  relation,  characteristic  of  a  central 
elation,  between  tbe  electrical  energy  sold  in  a  given  time 
to  that  which  tbe  plant  might  be  aUe  to  produce  in  tbe 
same  lime.  The  ezpnssKMia  ftutetcrde  charge  or  coeficunt 
de  chiirgt  have  been  projxMed  by  M.  (i<Sraldy  ;  but  M. 
Ilospiialier  prefers  foejinent  ituHlihUum,  which  seems 
Buffioiently  expressive  and  aoourate,  and  will  doubtleia  be 
adopted. 

Wire-t»Wlr6  Eleotiio  Commanication. —Colonel 
J.  R.  Magratb,  late  assialaDt  to  tbe  Director  General  of 
Electric  Telegraphs  in  India,  writes  as  follows  to  the  J'im/t 
of  Tbtirsday :  "Sir,~From  the  oorreapondenca  io  the 
TtBia,  tt  eeoms  as  if  *  wire-to-wire  electric  commun)cutii>n ' 
le  looked  upon  as  a  new  discovery.  I  beg  to  say  that, 
before  the  mutiny  in  1807,  Sir  William  O'Hhaugbaeasy, 
Director  General  of  Electric  Telegraphs  in  India,  made 
fairly  suocessful  experiments  in  this  direction,  which  no 
doubt  woold  have  been  continued  and  improved  but  for 
tbe  mutiny  needing  our  utmost  efforts  to  keep  tbe  telegraph 
lines  in  working  oriler." 

BlMtrolyUe  Prodoetlon  of  Chrome,— MM.  PUeet 
and  Riiiiicc,  BiLyt  tiiv  HvlltiiH  InUrytalwnalr,  ubuin  electro- 
lytic deposita  of  chrome  with  a  beth  of  15  per  cent,  of 
nilpbale  of  chrome  aligbtly  aci<lulated  with  sulphuric  acid. 
Other  btitbt Br§  alto  used  as  follows-.  (1^  Chrome  alum  lU 


to  15  perta,  sulphate  of  potaab  10  to  15,  oxalic  add  9, 
water  100  paru ;  (31  cbroaute  of  potaab  10  to  l\  chrooa 
alnm  IS  to  20,  water  100;  <3)  alum  or  AaneJlieaU  a( 
chrome  10  to  15,  fluoiilic&le  of  ammonia  10  to  15,  bydre 
fluoric  acid  5  to  10,  water  100  jurta.  Warm  bacha  an 
preferable,  and  the  same  also  for  baths  to  which  are  added 
sugar,  alcohol,  or  glycerine. 

Aristol.— The  ohemical  pc«i[)ai«tiflo  known  as  arista)  is 
tlio  iodo-tbymol  prepared  by  making  a  aolutioo  of  iodise  b 
iodide  of  potassium  act  on  a  solution  of  thymol  in  eenatk 
soda.  The  Farbcnfabrikon  Company,  of  Elberfeld,  suisi 
the  Hrvw  lU  ChimU  Ittdtutriellf,  bas  recently  patented  a 
process  of  eleclrolytie  manufacture  of  this  subataneei  A 
liquor  is  comjKMed  :  of  water  200,  iodide  of  potamln 
seven,  so<Ia  (in  solution  at  tOdeg.  B.)  08,  and  thyaol 
three  parts.  A  current  is  passed  through  this  liquid  Mlff- 
ciont  to  give  off  six  to  eight  ooiitimetrea  of  gas  per  Bbala. 
The  aritiol  ii  formed  at  the  positive  pole  ;  when  tbe  wWt 
of  the  thymol  ia  transformed  tbe  precipitate  b  colUeUd. 
washod.aiid  dried, 

Train  Lighting.— Tbe  makers  of  eeU  of  train  ligbtb| 
plants,  {lorlable  or  otherwise,  will  have  to  keep  their  sy« 
open  if  they  wish  to  show  the  railway  eompaniea  vfaM 
they  can  do.  It  i*  not  every  day  tJut  one  can  get  maaagwi 
of  railway  comjiunin  to  look  into  scbemes  for  bettar  l^lfr 
ing,  and  tbe  be&t  time  for  mooting  tbe  subject  ia  oertsbly 
when  now  enterprises  are  on  hand.  There  are  tbe  ne* 
Bleo[Hng  oars  lor  the  Compagnie  Internationale  da*  Wafoa 
Liu— luxurious  curs  to  uko  tbe  traveller  anywhere  fnm 
Calais  to  St.  Petcnbtirg.  in  a  miniature  hotot.  These  a 
lighted  by  gns ;  they  ought  to  be  lighted  by  eleetri^ 
The  comjxtny,  no  doubt,  woold  if  they  could  adept  i 
light-     They  should  \te  shown  the  way. 

Aatomotlo  Telephone  ExohamgOL — Aa 
for  80  subecribors,  on  the  Strowger  automatic 
which  we  described  recently,  has  been  eatablieheif  n  U 
Parte,  near  Cbieago.  It  will  be  remembered  that  thm 
no  telephone  operaton  at  all  required  on  tbia  aystem,  i 
subscriber,  by  means  of  an  ingenious  piece  of 
being  able  to  switch  himself  on  and  off.  The  onljr 
needed  is  a  mechanic  to  keep  tbe  apparatna  in  re|«ir.  TW 
exchange  bas  already  S4  subembers,  and  a  I*r«M  tiew. 
which  Treated  great  ijiteresi,  was  recently  fadd.  Us 
exchange  works  very  tatiafactorily.  We  ought  to  kM* 
something  more  about  tbe  system  in  tbia  oountry,  for  V 
the  practical  diffieultiea  do  not  prove  too  groat,  k  o^^ 
prove  very  remunerative  for  small  exchanges. 

Catalogue. — A  handsome  catalogue  that  haa 
warded  to  us  for  review  is  tb:it  of  the  Taunton  dyt 
from  tbe  Newton  Electrical  Kngineering  Works,  ol  TknatMl 
An  oil  engine  fitted  with  one  of  these  dynamoa  on  the  i 
bed-plate  is  very  useful  for  country  manaiooe,  A 
or  launch  motor  of  very  oompoct  type  ie  iUuctntad,  I 
steam  dynamos  directrooupled  with  engine  and  dyi 
the  same  bed-plate.  Taunton  dynamos  of  more  than  100 
amperoa  are  fitted  with  Kapp'a  patent  end  ewmectan  a 
the  armature.  We  have  abieady  dsaeribed  the  Newtee- 
H.twkiiiB  brusbbolder  and  tbeir  aotoBtalb  switch,  ihdr 
swinging  switchboard  and  tmiufocnara.  Tba  fim  an 
manufacturing  good  machrneo.  and  are  npldly  taking  s 
leading  place  aa  electlical  engineers  in  the  WeM  of  Ei^had 

Aaeoolatioa  of  Central  Station  EngUMCr*. — Csa 
tral  electric  sutiuu  cn^jineers  are,  as  a  rule,  the  noet  medw 
of  men.  It  u  seldom  we  bear  of  tkaJr  work,  |wuImW| 
because  they  are  so  bnay.  But  tbe  time  b  nfkBf 
approaching  when  there  will  bo  a  really  liealisl  pnyme 
served  in  occasional  gatherings  for  the  pubUcatMs  rf 
methods  and  lesulu  and  tbe  exchange  el  idaae.  ths 
scheme  has  long  been  favoured  tn  America,  what*  i 
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gatheringB  o(  those  ia  comm&nd  are  held  with  good 
practical  result  The  difficulties  are  not  so  great  in 
England  for  such  a  reunion,  and  one  of  the  things  most 
desired  is  full  andvarefully  gathered  up-to-date  informa- 
tion of  the  practical  nature  that  those  in  command  of 
stations  can  give.  There  are  now  sufficient  central  stations 
at  work,  or  being  erected,  for  such  a  proposal  to  prove 
useful. 

ConacU  and  Offloen  of  the  Instltntton.— The 
following  is  the  proposed  list  of  Council  and  officers  of  the 
Institution  of  Electrical  Engineers,  to  be  balloted  for  on 
Thursday,  December  8:  President,  W.  H.  Preece,  F.R.S. 
Vice-presidents  {four  to  be  elected) :  Alexander  Siemens; 
E.  E.  CromploD,  M.I.C.E.;  Sir  Darid  Salomons,  Biirt,  M.A.; 
Sir  Henrjr  Mance,  CLE.,  M.I.C.E  Ordinary  members  of 
Council ;  Major  G.  W.  Addison,  R.E.;  Prof.  J.  A.  Fleming, 
M.A.,  D.Sc.;  Prof.  George  Forbes,  FRSS.  (L.  and  E.) ; 
Edward  Hopkioson,  M.A,  D.Sc;  Colonel  H.  Eaynsford 
Jackson;  Prof.  A.  B.  W.  Kennedy,  F.ES.,  M.I.C.E;  W. 
M.  Mordey ;  Prof.  John  Peny,  D.Sc,  F.R.S.;  James  Swin- 
burne (remaining  on  Council);  Frank  Bailey  ;  Walter  T. 
Goolden,  M.A;  Gisbert  Kapp,  M.I.C.E.  Associate  mem- 
bers of  Council :  W.  A.  Chamen ;  C.  P.  Sparks ;  Arthur 
Wright.  Honorary  treasurer :  Sir  David  Salomons,  Bart., 
M.A.,  vice-president. 

Rome  Kxhlbltion. — After  some  little  difficulties, 
which  bare  now  been  satisfactorily  surmounted,  the 
project  for  holding  in  Rome  in  1895-96  an  International 
Exhibition  of  Fine  Arts  and  Electricity,  says  the  Baiiy 
Nemt,  ii  well  under  way.  It  is  intended  to  solemnise  the 
twenty-fifth  anniversary  of  the  annexation  of  Borne  to  the 
kingdom  of  Italy.  Owing  to  the  indifferent  financial  con- 
dition of  the  municipality,  ss  well  as  to  the  fears  which 
were  entertained  that  the  result  would  not  have  proved  a 
successful  one,  subscriptions  came  iu  at  first  very  slowly  ; 
but  the  idea  of  holding  the  exhibition  gradually  made 
progress,  and  the  civic  authorities  have  made  over  to  the 
committee  the  grounds  on  which  tbe  exhibition  buildings 
are  to  rise.  This  site  is  in  the  vicinity  of  "  Ponte  Milvio," 
about  a  mile's  distance  from  "  Porta  del  Popolo,"  in  a  very 
attractive  position,  bordering  on  the  river,  and  commanding 
a  fine  view  of  the  Sabine  Hills. 

Heasnrement  of  Mavnetle  nelds.— At  the  French 
Acacl^mi^  des  Sciences  on  the  16tb  inst,  M.  Adolphe 
Berget  read  a  paper  on  "  The  Measurement  of  Magnetic 
Fields."  It  is  known  that  M.  Fizeau  employed  the  measure 
of  the  edges  of  thin  plates  to  determine  the  valae  of  the 
theoretical  expansion  of  metals.  M.  Bargethaa  had  the  idea 
of  applying  this  delicate  method  of  measurement  to 
measure  the  expansion  of  iron  in  a  magnetic  field  which 
can  be  varied  in  intensity.  As  soon  as  the  current  passes 
the  edees  are  displaced,  and  take  the  normal  position  on 
breaking  the  current.  The  lengthenings  have  been  thus 
measured  of  two  ten-thousandths  of  a  millimetre  for  a 
given  intensity,  and  measured  for  intensities  up  to  ten- 
fold. The  law  of  the  variations  of  length  is  given  by  an 
ezponiential  formula.  Neither  Wertheim  nor  Wiede- 
mann, who  studied  these  delicate  questions,  ever  thought 
that  such  small  measurements  could  be  made. 

Inereaoed  Tolephonio  duLrgaa. — At  a  meeting  of 
the  Executive  Committee  of  the  Hull  Guardian  Society 
held  last  week  it  was  stated  that  the  Qovarnment  had 
taken  over  the  trunk  lines  of  the  National  Telephone  and 
Western  Counties  Companies,  and  that  notice  had  been  re- 
ceived of  their  intention  to  raise  the  charge  for  a  three 
minutes'  conversation  between  town  and  town,  from  the 
present  rate  of  6d.  to  Is.  6d.  from  January  1  next.  The 
autumnal  meeting  of  the  Associated  Chambws  of  Commerce 
bad  already  passed  a  resolution  in  opposition  to  the  pro- 


posed increase,  and  it  was  stated  that  this  step  had  been 
resolved  upon  to  enable  the  Government  to  make  Up  for 
the  falling  revenue  of  the  Telegraphic  Department.  The 
members  of  the  Hull  society  were  of  opinion  that  the 
enhanced  rate  would  block  the  present  easy  facilities  for 
commercial  conversation ;  but  it  was  decided  to  await 
further  information  before  taking  any  definite  steps  to  join 
a  deputation  to  the  Postmaster-General. 

An  Kleotiioal  DeteotiTe. — Boot  dealers  in  Paris, 
says  the  Shoe  and  Leather  Record,  who  expose  their  goods  • 
outside  their  shops  appear  to  be  liable  to  the  same  kind  of 
depredations  as  with  us.  Recently  a  retailer  in  that  city 
who  had  for  some  time  past  been  subject  to  so  many 
mysterious  pilferings  that  his  losses  became  serious,  hit 
upon  an  ingenious  application  of  electricity  for  the  detec- 
tion of  the  thief.  Ho  so  arranged  his  goods  at  the  moie 
exposed  corners  that  certain  pairs  were  placed  in  connec- 
tion with  the  wire  of  an  electric  bell.  One  morning  as  he 
was  sitting  at  breakfast  he  beard  the  bell  ring  suddenly, 
and,  hurrying  out,  saw  a  young  man  running  away  at  full 
speed.  But  tbe  shoemaker  was  a  better  runner  than  the 
thief,  whom  he  overtook  and  secured.  The  prisoner  told 
the  old  story  that  he  was  only  examining  the  goods  with 
a  view  to  buying  them.  But  it  happened  that  upon  being 
searched  he  was  found  to  have  only  four  sous  in  his  posses- 
sion, and  the  Commissary  of  Police  naturally  declined  to 
accept  the  explanation. 

Eleotrloity  In  BUnlnff. — Prof.  Robinson  delivered  a 
lecture  on  Saturday  afternoon  in  the  lai^e  theatre  of  Not- 
tingham University  College  on  "  Electricity,  as  Applied  to 
Mining."  The  lecture  was  one  of  a  series  arranged  by  the 
midland  counties  branches  of  the  National  Association  of 
Colliery  Managers,  in  conjunction  with  the  Technical 
Education  Committee  of  the  Notts,  and  Derbyshire  County 
Council,  for  the  benefit  of  mining  en^rineers,  colliery 
managers,  deputies,  and  others.  Prof.  Robinson,  in  his 
openini;  remarks,  said  that,  for  practical  mining,  the  uses  of 
electricity  were  daily  increasing,  and  it  was  becoming  a 
more  and  more  useful  agent  in  the  coal  mine.  A  number 
of  experiments  were  given  illustrating  the  usefHlnesa  of 
electricity  in  mines,  and  the  speaker  dealt  with  the 
general  application  of  electric  power  in  mines,  for  lighting, 
pumping,  and  hauling,  economy  in  the  transmission  and 
distribution  of  electric  power,  the  measurement  of  power, 
and  the  advantages  of  electric  plant.  Tbe  lecturer  received 
a  hearty  vote  of  thanks. 

Obltaary. — The  death  is  recorded  of  Prof.  Cbas.  A. 
Seeley,  for  many  years  a  member  of  tbe  editorial  staff  of 
the  SHentifk  American,  and  one  of  the  founders  of  the 
American  Electric  Light  Company.  In  the  early  days  of 
dynamo  design,  Dr.  Seeley  devoted  much  attention  to 
obviating  tbe  loss  of  energy  in  the  iron  core  of  the  arma- 
ture. He  enunciated  the  theory  that  the  loss  resulted 
from  a  twofold  cause  :  tbe  so-called  Foucault  currenU, 
and  a  second  cause  then  unrecognised,  but  since  named 
hysteresis  by  Prof.  Ewing.  His  theories  are  now  generally 
adopted,  and  due  credit  should  be  given  to  this  investigator. 
Hie  theones  resulted  iu  the  design  of  a  coreleas  disc  arma- 
ture, which  was  exhibited  at  the  first  Paris  Exhibition,  and 
again  at  the  Crystal  Palace  Exhibition  of  1883,  where  the 
exhibitors  received  a  gold  medal.  He  was  a  member  of 
tbe  American  Association  for  the  Advancement  of  Science, 
and  of  the  American  Institute,  His  scientific  knowledge 
was  very  wide,  embracing,  besides  electricity,  chemistry,  in 
which  he  was  an  expert. 

Teohnioal  Edncatlon.  —  The  address  by  Mr. 
Llewellyn  Smith  before  tbe  London  Chamber  of  Coin- 
merce  on  Wednesday,  went  to  show  very  forcibly  what 
Ui^  strides  are  being  taken  all  over  the  country  in  tbe 


tMU«r  of  Ucbnlc*!  education.  Tli«  one  Ugger  beliind  wm 
London,  ukI  it  ia  (irobkbta  Hm  the  Loodon  County 
Council  iUftll  m&j  looa  b«  in  the  rui  of  |>rogreas. 
The  tin*  loat  in  waitinf;  may  cot  bo  eiiticdty 
wutAcI,  Rnd  wo  msf  tee  *  tchvmo  tor  LoikJod  evenlually 
currted  th^t  will  redound  to  He  credit.  It  is  bo  b«  bopoil 
Uut  everyone  with  tny  inSatoce,  or  means  (or  making 
the  (cheoM  perfect  at  their  di»[)OMtl,  wilt  aid  in  every  way 
tb«  project  for  the  eeb»blisbmeut  of  ro&l  technical  and 
commercial  education  for  London.  There  ebould  bo 
IM)  longer,  on  the  one  haml,  a  mere  tinkering  on  the 
oatakirta  of  technical  training,  and  on  the  other,  no  loaing 
the  way  in  the  slough  of  despond  under  Sonth  Kensington 
role,  bat  a  well-oonsidered  scheme  which  will  aerve  to  put 
England,  and  ea|)eoially  London,  in  the  front  rank  in  this 
dirtetion.  The  time  for  organising  ia  now  with  ui.  In  a 
few  years  it  may  be  too  late  to  reconsider  tbe  queation. 

Oattaperobn. — M.  Leon  Brasee  (in  EUctrieiU)  has  a 
study  00  the  production  of  guttapercha.  He  comes  to  the 
conclusion  that  all  guttas  of  suportor  quality  hate  a  weak 
B[>ecifie  reeistance,  and  it  ia  not  at  all  demonstrated 
that  they  are  tbe  |>roitucl  of  tree*  of  the  genua 
Dicfaopait ;  tb»t  tbe  gutta  from  Pahang,  the  product  of  the 
Dicbop«is  obloDgifolium,  ia  a  guttapercha  of  average 
quality — iu  sjieclGc  resistance  being  eufflciently  high ;  the 
bolongan  and  coti  guttas  used  in  the  past  have  a  low 
epedfic  reaisbiDce,  those  wo  are  now  using  have  one 
which  ^ts  higher  and  bit;her,  and  it  ia  necessary  to  bo 
very  careful  in  their  um  ;  the  white  guttat  all  present 
a  high  specific  resiatauoe,  they  cannot  be  employed 
alone,  nor  in  large  proportion,  for  the  matiufuctiire  of 
cables ;  laatly,  he  doee  not  think  that  it  should  be  tbe 
[irodnct  of  a  Dicbopaia  which,  as  maintained,  has  been 
exclusively  used  as  dielecLrio  (or  submarine  cables,  as  its 
f«aiataiic«  always  riaea  to  abont  400  x  10*  moeohma,  and 
be  doM  not  know  a  cable  of  English  manufacture  whose 
sjiecilic  rmisunce  exceeds  120  x  10"  megohms,  llie  best 
4]oalitief,  M.  Braaae  thinks,  are  those  o(  I'ahang,  Sarawak, 
and  Sandakan.  It  would  seem  well,  before  adopting  and 
planting  a  Dichopsi*  gulu  or  oblongifoUum,  whose  output 
ia  so  smsll,  to  make  iieuroh  near  Pshang  and  ibe  north  o( 
Borneo  and  veiify  the  aasertiotia  o(  ^L  Leys  relative  to 
theae  latter  region*.  Tfao  importanco  of  the  capital  which 
it  (a  neeemary  to  sink  in  plsnUiiona  (or  some  years  necea- 
•UatM  aheolute  aurciy  of  the  result  to  be  achieved. 

Wftrd  Leonard  Syatem.— Mr.  U.  Ward  Leonard's 
system  at  double  generator  motor  driving  for  electric  cars 
waa  savarely  criticised  by  Dr.  Ilutchiiuon  at  the  diacuaston 
of  the  railway  papeis,  at  tbe  American  Institute  of  Elec- 
trical Kogineors,  principally  on  account  of  cost.  Tbe  coot- 
btned  effivieucy  of  the  Leonard  systom,  claimed  for  04  |Mr 
cent.,  would,  bo  maiouined,  come  to  only  37-6  per  cent., 
or  with  held  luaaea  53  per  cent.,  aa  against  27  (ler  cenL 
with  commutated  Gelda,  a  saving  hardly  worth  the  com|*l)- 
cation.  Aa  regards  power  at  the  power-house,  Mr.  Leonard's 
propoaition  of  6  b.p.  steady  demand  per  car  bo  thought 
would  not  be  enough  ;  the  idea  of  going  only  three  miles 
an  hour  uphill  would  not  meet  the  wishes  of  managers. 
Many  planu  were  being  put  iu  now  with  60  h.p.  per  car, 
aa  li  was  found  fully  40  h.p,  was  required  goin^;  uphill  at 
•peed.  The  coat  he  also  makee  double  Mr.  Loonard's 
Bgures,  and  points  out  that  the  extra  weight  would 
also  oecessitate  thu  consumption  of  more  power. 
Mr.  Ward  Leonard,  replying  to  tbis,  said,  with 
regard  to  efficiency,  accurate  tests  bad  been  kdien  by 
WiUiaoi  Ssllan  and  Co.,  of  PbiUddphia,  ami  the  utEctan- 
eieadaiiBad  have  been  well  botrie  out.  With  regard  to 
powvr,  be  did  not  maintain  that  C  b.p.  would  be  sufficient 
(or  a  cai-,  bill  that  6  h.p.  pel  oar  would  be  ao  avenge 


figure,  aomo  taking  more  and  eome  lea*.     It  waa  sndeat  V 
large  change*  o(  load  could  bo  avoided  the  coat  of  power 
plant  would  bo  le*s  ;  in  fact,  bia  experience  on  onnai  aod 
elevators  lead  him  to  believe  tc  would  be  Juat  half.  Tbe  cost 
of  motors  is  not  so  important  as  would  at  first  Mtat.     In  a 
pKnt  ho  waa  designing  they  came  to  5  per  oaoL  of  tlu 
whole  cost.     If  they  amounted  to  even  10  per  c«ot.  of  lbs 
whole,  with  advantage  of  using  enginea  at  fall  load,  it 
would   still   pay  to  use   bia  method.     With   r«fsreiic«  to 
depreciation,  ho  found  in  practko  the  machinery  oo  the 
syxlom  requires  very  little  attention.    There  ia  only  oas 
lever   to  accomplish  all  changee  of   sjioed.     Tbe   elaom 
brake    uaod    returns    energy    to     tbe    line    while    slap- 
ping  the    car.     The    use     of    aocoodary     line    eaahias 
eu)|;ineers,  if  desired,  to  uae  1.000  volte  id  the  trolley  lias 
while  sending  only   300  or  bOO  volte  into  the  pcopelB^l 
motor*.     Tbe  iirincijial  point  is  the  flattening  of  tbfM 
diagram,  which  means  the  halving  o(  the  coat   of  ofMa 
and  dynamos,  and  a  very  great  increaee  in  olEcieooy,  Wh 
in  the  engines  and  by  tbe  energy  returned  to  the  Una.   Ibe 
ayaiem  is  to  be  tried  shortly  on  a  streeUear  Una. 

Balanolns    Armntnre    Reootloiw. — To   lead 

armatuio  current  by  fjwciitl  wires  tbrongb  aloU  on  the 
surface  of  the  pole-pieees  ia  the  n»etbod  which  ie  baiaft 
inveettgated  by  Harria  J.  Uyan  (SMey  JotrmU  a^ 
iny,  r^)rodiio<>d  in  Eleeiric^  W^orU,  November  1 
obviating  tbe  magnetising  elTecta  of  the  armatare  conuti 
in  tbe  magneuc  field.  Mr,  Uyan,  in  conjunetioo  with  Mr. 
M.  E.  TbompaoD,  has  made  six  machines  with  sluUad  (■!» 
pieoes,  two  of  which  have  been  tried,  and  other  fsulls  at* 
to  be  published.  Tho  details  of  the  seooul  machi—  an 
thus  given  :  output,  40  amporee,  100  volte  at  1,300  rwvala 
tiona;  type  four-pule,  field  of  cast  iron  ia  two  piscw; 
armature,  drum  winding  through  J>S  grooves,  fiva  li»  19 
B.  it  S.  wires  each  groove  i  winding  in  two 
29  commutator  bars;  |[rooToa,  \\n.  by  ^io.i 
diameter  of  core  7(in.,  iuaide  3iu.,  built  ol  A*^ 
length  of  armature  and  poles,  6in.  Baeh.  EflectiettMgth 
of  iron  in  armature  core,  Sin.  Magnetic  leakeg*.  \^ 
percent.  Field  GO^e^  5in.  by  3in.,  rounded  *aAa:  area. 
9  14  aqnare  inches.  Mean  length  of  field,  magnetic  ciiout, 
12*5in.  Magnetic  density  in  armature  oore,  0,400;  ia  osr 
gap,  4,900  ;  in  armature  lugs,  8,400 ;  in  field  oor«a,  C,0OU 
Field  winding — moan  length  of  turn,  ISin.  Beijuiaila  o- 
citiiig  K.M.F.  for  field,  910  amperelurns ;  anxkatatra,  Sft 
amporo-turiis ;  air  gaji,  1,000  amporeturoa — or  a  total  d 
1,935  ampere-tnrns.  Requisite  aixe  of  wire  (or  excitatM 
at  100  volte,  1,575  circular  mils;  siie  adopted.  No.  li 
B.  Si  S.— of  this  enough  was  ¥roaod  U)  brin^  einu^ 
current  dooaity  down  to  1,000  circular  atla  par  aa|«a 
Weight  of  completed  machioe,  4001b.  The  uoabv  of 
special  balancing  conductors  ia  each  pole  faoe  la  givM  kf 
the  following  proportion :  Iho  itrodncl  of  the  arBaSote 
conductors  nndar  a  (rate  into  the  current  in  the  eame  ■ 
equal  to  tbe  product  of  the  balancing  eonducLors  Wk 
of  each  polo  face  in  the  current  (total  armalurv  camM) 
ibrougb  them.  It  will  be  seen  no  regard  ia  made  far  tha 
pentidous  effects  usually  preaent  with  so  abort  an  air  pf 
with  so  large  a  number  of  ampere-UU'ns.  No  aitoh  «Ams 
were  observed  iu  tbis  machine.  The  machine  eooU  be 
loaded  to  100an)|>ercs  with  no  fall  uf  potential  at  Irii^w. 
ezeept  that  duo  i»  Dlimic  resistance — there  was  no  tbifMfg 
of  the  neutral  poinL  All  orooa-induclion  may  be  avoided 
or  even  reveraod  in  it*  effecto.  The  output  lor  givoo 
may  be  largely  increased  over  that  realiaed  in  the 
practice  of  UMiuy,  The  air  gap  may  be  made  ae  aeaaU  M 
raechanicat  roquiromeote  permit,  thus  enabUog  OM  lo 
the  advantages  of  difTereotial  exdbstioct  eg 
utiUaed  in  the  modem  altemate-cumat 
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Volk,  Uairaas,  A.I.E.B.  Bora  at  Btighum  in  IMil. 
From  biB  e«rli«»i  day*  lid  was  inlereat«d  ia  «loctricftl  and 
l^eneial  enginoermg  work.  Ovrin^c  bo  tb«  death  of  his  father 
(a  clever  meeluiiicJBn)  ho  onw  thrown  iij>on  his  oirn  re- 
Bourcei  at  an  earlv  age.  Hiii  tint  comincrciAl  reiitiire  was 
the  intnxluctmn  of  a  model  Ulofjraph  inetruDieni,  of  which 
abont  SO.OOO  woro  eotd  in  a  short  time  He  tns  iker) 
employod  by  Captain  Ilarvey,  who  was  iheii  develojiini;  his 
"  tovirig  torpedo."  This  led  to  hii  introducttoii  tu  Mtiniiri. 
VavMtuer  aiid  Co.,  foi  whom,  under  Cu[it«iii  ^fcEvoy,  be 
eonatmctfld  and  devieed  eonsiderable  quuntitiuc  of  tor|>oilo 
apparatus.  The  convening  of  the  Murtini- Henry  rifla  into 
a  maeaziiie  f^in  wu  then  takiMi  in  hao'I,  un<I,  when  nearly 
Gompleuid,  a  sudden  and  nearly  fatal  illness  in  1891  eanaed 
the  Iota  of  the  busineaa,  and  niecuiuted  a  freah  start,  This 
occurred  in  cotmection  with  the  United  Telephone  Com- 
{Moy.  who  placed  the  opening  up  of  Itriifblon  and  the 
surrounding  district  complete  with  telephone  exchange  in 
hia  bauds.  This  was  sacceasfully  accompli sheil  4tid  lirigbton 
connected  with  London  by  m  trunk  wire ;  be  aho  duxigncd 
complete  exchange  switcbboarils  and  variom  switches  and 
lioUs  lor  siibKTibers'  use.  The  lighting  up  i>f  bis  factory  and 
private  house  by  electricity  la)  to  his  obuinine  tho  order 
to  light  the  Roynl  Pa\'i!ion,  Brighton,  lor  tho  Corporation, 
with  nn  installation  of  1,100  lamp«,  probably  the  largest 
installation  in  the  oounUy  at  that  da[« — April,  IS&S.  The 
electric  trancmution  of  power  was  next  expenmenied  with 
on  a  strip  of  ground  under  the  »ea-wall  at  BriKhUMi,  a  sniall 
«lMtdc  railway  being  constructed  and  worked,  it  being  the 
first  public  electric  conveyance  opencl  in  this  country — 
Aui^&t,  18X3.  This  proving  very  succcMfiil,  applicntion  wns 
made  to  the  Corporation  for  extension  and  reconstruction  on 
a  larger  ecate.  This  was  carried  out  amid  a  p«rlecl  siorm 
ol  opposition  from  oabmeo  and  others  prcjudicsit  ugainst 
any  innovation.  These  obetacles  wore,  however,  overcome, 
and  although  repoatedlv  damaged  by  galee,  has  continued 
ninning  succfinfuUy  till  the  present  time.  It  is  now  bein;* 
converted  to  the  third-rail  syMem,  and  new  rolling-slock 
is  being  constructed.  He  baa  b«en  and  is  a  cuniribiitor  of 
various  artidee  to  the  technical  JMinials.  Mr.  Volk  is  now 
taking  Mr.  U.  Uewelt  and  his  iM>n  as  |)urtneni— the  firm 
being  under  tiie  style  of  Heweti,  Vulk,  and  Hewctt,  the 
object  bein^  to  obtain  statutory  jiowers  and  oonAtruct  and 
work  etectnc  railways,  etc. 

Capita,    OliaB.,   H.Inat.Meob.S.,   Illl.ZnatJCl«o.S., 

was  bom  aod  educdlod  in  Copenhagen.  He  served  bis 
appreiiticesbip  as  a  mechanical  eni^iueer  and  studied  fur 
■overvl  ytu%  at  the  technical  college  in  hi^  native  town, 
out  of  which  be  pMsed  with  honours.  Mr.  Capito  was  for 
some  time  consulting  engineer  to  the  Cryulito  Mining 
Computy,  of  Copenhagen,  and  spent  a  year  ut  this  0(hii> 
pany^'  lunea  in  Greenland,  where  he  waa  occupied  in 
making  a  aurvey  of  the  mining  district,  and  also  in  tbo 
construction  of  new  machinery.  In  lnnb  Mr.  Cnpitocamo 
to  England,  and  was  soon  aJtor  appointed  aMistaut  to  Prof. 
W.  E.  Ayrtoii,  F.R.S.,  at  the  City  and  Guilds  of  London 
Institute.  Ko  doubt  many  ol  our  readers  will  remember 
Mr.  Capito  from  tho  time  when  they  attended  the  course 
of  electrical  engineering  at  the  Cowper-atreet  School. 
In  ItiJJS  Mr.  Capito  accepted  the  appointment  as 
chief  electrical  engineer  to  the  Electrical  Power  Storage 
Company,  Limited.  He  was  the  lecbnical  rupi^aontativo 
oE  this  company  in  New  Yurk,  Vienna,  and  Berlin.  Sub- 
sequently Mr.  Cspito  iuineil  the  well-known  School  of 
Kleclrical  Kngineering,  tiiun  under  the  miinagcmcnt  of  the 
late  Mr.  Lant  Carjientur,  and  has  thus  had  a  very  prominent 
positiou  ill  the  traiuing  of  the  younger  generation  of  elec- 
trical eugiueen,  upon  whoae  work  the  success  of  tbo  industry 
to  a  grciil  extent  depends.  Mr.  Capito  baa  lot  some  year* 
been  established  as  a  consulting  enginoer. 

Jo«l,  Hsnry  Fntnols,  commenced  his  career  as  an 
architect.  At  the  age  of  14  he  waa  articled  as  a  pupil 
to  Mr.  J.  Tanner,  F.Kl.B.A.,  with  whom  he  served  three 
years^-from  18C&  to  lS6i<.  He  then  ent«red  into  the 
eiuniwenng  prDfeaaiou  as  assiaiaiit  to  Mr.  Kobert  Sabine, 
C.b.  and  elMtrioiaii,  and  also  became  a  seven  years'  student 
in  the  Iiutitution  of  Civil  Engineon,  during  which  time  ho 


obtained  a  Miller  ptixa.  As  assisUnt  to  Mr.  R  Sabine  and 
Mr.  Latimer  Clsrk.  he  osrried  otlt  the  work  of  laying  the 
Pneumatic  Des|nitch  Railway  in  London,  as  well  as 
the  eleetrlcwl  testing  of  several  submarine  telegraph 
cables.  Mr.  Joel  liist  became  connected  with  eleotrio 
lighting  iji  tie  year  1870,  when  he  was  assistant 
to  the  late  Sir  Charles  Wheatetone,  r.K.S..at  bia  electric 
telegraph  factory,  where  electric  light  ajijiarjitus  and 
Gramme  dynamo  machtnea  were  made.  Dunng  this  period 
Mr.  Joel  assisted  to  lit  up  the  20,000-arc  lamp  trieif  on  the 
clock  tower  of  the  House  of  Commons.  He  remained 
with  Sir  Charlea  WheaUtone  until  lHli.  In  lti7S  and 
1S74  he  took  charge,  for  Sir  Samuel  Canning  and  Mr. 
Sabine,  of  the  olectrlcal  testing,  and  served  as  olcctriclaD 
during  the  laying  in  the  Wcet  Indies  of  a  submarine  tele- 
graph cable  of  740  knots  in  length,  In  1877  he  was 
elected  an  associate  of  the  Institution  of  Civil  Engineen. 
In  1678  Mr.  Joel  entered  into  paiinenhip  in  «  signal 
engineering  business  witJt  Mean,  Laumer  Curk, 
Muithead,  and  Co.,  of  Weatminstar,  and  whilst  con- 
ducting that  busioCBs  became  acquainted  with  Mr.  Weider- 
maun.  Mr.  Joel  suggested  and  made  various  im|)ortaiil 
impi'DVcmcnts  in  the  Wordormann  lamp,  and  brought 
that  lamp  prominently  into  notice.  lie  invented  aod 
patented  his  own  semi-incandescent  lamp,  amongst  many 
other  invention*,  id  1879,  and  has  since  that  yoar  been 
esctuaiveiy  etigaged  iu  electric  lighting,  fitting  up  instalU- 
tioiiB  and  pe Tocting  a  dvuamo  macliiue  with  douchable 
coils  on  the  armature,  amf  other  improvements.  Mr.  Joel's 
lamps  were  exhibited  in  practical  action  at  the  Pnris  Elec- 
trical Exhibition  of  1881,  where  they  were  awarded  a  ftilver 
medal.  In  tJie  Crysiat  Palaee  Elaotrical  Exhibition  of 
1KH2,  the  Joel  lamps  were  shown  in  tho  Pom]>eiaii  Court, 
■  nd  wore  awarded  a  Roitl  medal.  In  May,  ]»#2,  the  PiUen- 
Joel  Klecttic  Light  Company  waa  brought  out.  Mr.  Juel 
hold  the  {Kisiiion  of  msiuging  engineer  to  that  comjwuy, 
and  planned  tJioir  verj  liirgo  factories  in  Kentish  Town. 
Mr,  Joel  resigned  bis  {msition  with  tho  company  in 
September,  1883,  and  started  in  business  for  himself  as 
an  electric  tight  engineer.  As  electncal  engineer  to  tho 
Leeds  Ooriioration  he  supervised  the  electric  lighting  of 
the  municiiial  buildings  at  Leeds,  as  well  as  other  electric 
light  installations.  Mr.  Joel  is  now  carrying  on  a  business 
04  electrical  engineer  in  WiUonstroet,  Finsbury, E.C.,  and 
b.ts  putcnted  many  intcmiting  inventions — amongst  others, 
a  meter  for  electric  light,  «  new  motor  with  laminated 
6elds  and  armature,  and  a  special  arrangement  of  the  fields 
for  allerniilin)>-curi'eiit  circnitD, 

Newton,  Fnuiols  Harray.  Bom  1853,  at  Barton 
Grdi>Ke,  Tsnnton.  Educated  at  Eton  and  Oxfoni,  of  which 
univenity  he  b  a  graduate.  Whilst  studying  phynioal 
science  under  Prof .  Pritebsnl  and  Prof.  Clifton,  ho  was 
selected  as  one  of  the  observern  on  the  Government  expedi- 
tion iu  I87-(  to  obuerve  the  transit  of  Venus  acroes  tho 
sun  at  "  Station  A,"  near  Cairo.  Whilst  there,  in 
ftildition  to  tbe  ordinary  work  of  an  observer,  ha 
was  responsible  for  the  cure  of  all  tbe  clocks  and 
chronometers  on  which  the  accuracy  of  all  tbe  reaulw 
to  be  obtained  depended,  for  tlie  meteorological  iuetru- 
menta  and  observations,  and  aUo  bad  general  charge 
of  t&e  telegiuphic  ioalmiDeDU  and  their  operation,  by 
means  of  wDieb  s^aala  wore  transmitted  bcAween  Oreeu- 
wicb  Observatory  end  "  Station  A,"  and  the  exact  longi- 
tude ul  the  Utter  delormined.  Id  consideration  of  tbeae 
service*  be  was  elected  a  Fallow  of  the  lioyal  jVstronomical 
Society.  After  serving  an  apprenticeship  to  Messrs.  Easton 
and  Andci^on,  Erith,  he  was  elected  an  afsociato  of  the 
Institute  ol  Civil  Engineers,  and  appointed  Instructor  in 
Practical  Mechanics  at  Eton  College,  which  post  be 
held  for  two  years.  He  then  devoted  himself  entirely  to 
electrical  work,  although  he  bail  made  his  first  dynamo 
in  1879,  and  having  jiatunted  several  modifications  of 
dynamos  and  arc  lamps,  ho  wont,  in  1881,  for  a  short 
time  toMesera  Woodhouse  aod  Rawson,  and  was  afterwards 
appointed  manager  of  the  Belfast  Electrical  Appliances 
Company,  Limited,  where  ho  brought  out  tho  well-knowu 
Belfast  arc  lamp,  and  a  good  practical  form  of  o|>oii-coil 
dynamo,  many  of  which  ai«  doing  good  work  at  the  present 
day,  and  obtained  for  bis  firm  tJie  bronxc  medal  at  tho 
Cork  Klecukal  Exhibition,     lieaiguing  this  appointment, 


.  ^  .^M  '^^  . 
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he  ituted  ft  bucinew  on  hi*  own  nccouiii  at  Tauiitoo,  de- 
voting: himeoH  chiefly  to  the  iroprovemoiit  uirl  munufacture 
ol  the  dynamo  ;  here  he  hu  from  time  to  time  btiilt  new 
work*,  »nc]  is  M  preeent  proprietor  of  the  Newton  Electrical 
EnginMring  Works  adjoinioi;  the  G.W.R.  Station. 

Offer.  OeorsO'  Born  in  London  in  tSS7.  It  was  not 
till  the  year  187S  thftt  Mr.  Offer  turned  bis  atteoiion  more 
directlv  to  olectrictl  matten,  and  became  the  Kiifdish 
agent  lor  Schiickert.  The  lollowing  year  he  became  can 
neclod  with  the  Anglo- Americui,  wbicb  bu  iub»e({uently 
developed  into  the  Bnwb,  and  waa  (or  a  tiiii«  busily 
en^K^  '')  initAlIation  work  and  in  the  negotiations  for 
concewion*,  becoming  general  manager  of  the  subsidiary 
South-EaiiUrD  Brush  in  1683 ;  but  in  1893.  on  the  forma- 
tion of  the  Consolidated,  Mr.  ORer  undertook  the  manage- 
ment of  this  coropany.aDJ  under  ibis  maiiageiDentthflB.T.K. 
Kitem  waa  tried  at  Colchester.  Mr.  Offer  was  one  of  Lord 
urlow'a  commitl«e  for  obulninff  an  amendment  of  the 
Electric  Lighting;  Act  of  1883.  uii'ler  the  auspiceir  of  the 
Eleotrio  Insullation  Comiany,  aii<l  Mr.  Offer's  manugemcnt 
Ithoiigb  the  concerns  arc  now  separate  companiui),  the 

'icnham-faiU  central  station  was  bnilt  and  the  Crystil 
e  District  Company  formed.  Similar  work  was  done 
%t  Oxford.  I?oth  tbaee  atstioni  h»ve  been  described  in  our 
columns,  and  we  understtnd  that  the  Oxford  installation 
enwctslly  it  makia;tgood  headway.  It  will  be  seen  that 
Mr.  Offer  baa  imparted  a  rast  amount  of  energy  into  his 
•leelrioal  work,  and  it  is  to  be  hoj>ed  the  reiulu  will  bo 
commenturate  with  the  energy  displayed. 


ON  THE  ATTRACTION  OF  INFINITE  ELLIPTIC 
CYLINDERS.* 

BT  OKORIJK  A.   till»ON,   M.A. 

The  •xiireHnjons  for  the  attraction  of  inlinite  elliptic 
cylinders  are  usiutlr  dediiceil  from  the  formulas  for  the 
attmcUoD  of  ellipsciida.  In  this  paper  I  propoee  to  conaidei' 
the  attraction  of  cylinders  without  reference  to  the  more 
Iteneral  caeo  of  ellipsoids ;  the  solutions  I  j^Wo  follow  imme- 
iliately  from  the  ralnos  of  certain  intef^ala  which  I  have 
):iven  in  a  paper  in  the  tenth  volume  ot  the  Pnx^eding*  of 
the  Edinburftb  Mathematical  Society. 

1.  The  aUractioii  of  a  thin  rod,  iiiGnilelv  extended  in 
both  directions,  and  of  roua  k  per  unit  of  length  it  2  kjr, 
f  being  tbe  dlttanee  of  the  attracted  p.jiiit  from  the  rod. 
Now,  aupjMHu  we  have  a  cylinder  infinitelv  extended  in 
both  directions,  and  we  take  as  axis  of  ;  n  lino  parallel  to 
the  j{ener%tori  of  the  cylinder.  The  resultant  attraction 
at  any  point  will  be  in  a  plane  ]>ori>cndicular  to  the  geneiu- 
tors ;  this  plane  wilt  l>c  ukun  as  that  of  xy.  Let  (x,y)  he 
the  CO  ordinate*  of  the  attracted  iminl,  (^.y)  those  of  a 
point  in  the  section  of  the  cylinder  made  by  the  plane  of 
zy,  i/S  a  small  area  round  (x',/), /<f/S  the  mast  (wr  unit 
lenijth  of  the  thin  cylinder,  havinu  iJS  for  section,  and 
having  iu  generators  parallel  bo  the  axis  of  :,  and  r  tJio 
distance  between  (x.f)  and  (/,  y').  The  compononu  of 
the  attT«cUon  towards  tbo  origin  will  be  given  by 

^  where  tbe  iDtegrations  extend   over  the  section  of  ibe 
cyliodsr  made  by  tbe  plane  of  »  y.     If  we  put  V  -  2  U  ••  3 


/logl.,.J8,weBetX-.  3  4^, 
T  as 


Y  -   - 


^4V 


The  function  (.'  is  generally  ealled  the  logarithmic  poten- 

I  Ual.     Like   the   ordinary    |M>tciiUal,  it  aalisfies   Poisson's 

I  equation  (with  2  r  ,i  instead  ol  t  r  ^  since  U  -  }  V),  but  it 

tdoot  not  vanish  for  ro«  .     If  K  be  the  distance  of  {r,  y) 

from  a  fixed  |KNni  at  a  finite  disUnce  from  tbe  origin,  the 

limit  when  It  is  hifinile  of  U/Iok  ^  "  *<l<^'  to  /f»  <f  S,  that 

K 

la,  to  the  Quantity  ol  matter  in  unit  length  of  the  cylinder. 

yurtbsr,  u  and  iu  first  difTsrenlial  coolfidenle  are  finite 

p«Dd  oontinuous. 

Tbe  tnoet  oonvenient  ouordinatee  for  proeenl  inirpoaee 

■  Paper  read  Mere  the  Pbyaieal  Boclasy  ef  nUi«e»  Ualvently. 


are  tbe  parameters  of  the  confocal  ellipaet  »Dd  byf 
taasing  through  a   (mint,  wid   throughout  the  paper  I IM 
the  following  noution— 3  c  is  the  distance  between  the  Eoa , 
of  the  section  of  the  cylinder,  supposed  to  be  ellipUfl : 

x'  B  e  cosh  u  eoa  0  i  -  c  coab  r  coa  ^ 

/  ■  <  einh  «  ain  0  y  -  e  ainh  v  un  it 

tfS-  ic>(coth2«  -  eot2ff}dHde. 

Any  ctlipe  will  \>t  determined  by  tbe  (xuKmeler  w. 
the  section  is  bounded  by  two  confoetl  eUlpeoi,  A  i 
will  be  taken  for  the  parameters  of  tbe  outer  Kod  i 
inner  respectively,  and  the  semi-axe*  will    be    gJLt'  __ 
a  =  c  coeb  k,    b  a  c  ainh  A,    a'  =  e  cosb  /><,   b'  ^  f  ciiA  i 
The  values  a  =  c  cosb  v,  p  ■=  e  sinb  r  will  nlao  be 
that  X  =  n  cos  ^,  y  >:  ^  sin  1^. 

An  arc  of  the  eUipae  r  i=  constant,  and  of  tbe  lij. 
<^  =  conBUnt>  will  be  given  by  Jii/,a  d^,   Jrf^wi 
whore 

1/Ji  -  4  «i  (ooih  S  >  -  eoe  2  •^). 

Usually,  it  wilt  bo  considered  sufficient  to  detffrmiliO. « 
tbo  attractions  can  be  found  from  that  by  dfffanMWM- 
The  integrations  that  occur  follow  so  diieetly  fratt  th*  | 
formulas  of  the  paper  referred  to  above,  that  I  h-tve 
it  uniieceasary  to  reproduce  them, 

2.  The  section  bounded  by  two  confocal   ellipses 
(A  >ii),  and  p  constant. 

(i.)  Tbe  attracted  point,  P  (x,y)  or  (p,4).  oatiMle  tb« 

area,  an  that  c  >  A. 

-3U-ir;ie'(einh2A-Binh3^)nogf  +f+|«'  '«*'^1, 

-trpe»(rinh2A-Binh2p)(log'*A^+ie'*'e<«S*) 
since  r  -  log  e''  -  log  (cosh  t>  -i-  ainh  ») ;  end,  thenfen 

iog|^..iog*-:|£ 

If  A  be  tbe  area  of  the  stction.  A-  ^  w  c^  {dnb  3  A 
sinh  3  It) ; 

.-.  V-fiA  log.    * 


-JpA«'*'«)a  3^ 


In  thb  case  X  and  /t  ooour  only  in  tbe  fa<:tor  A,  sa  thai 
U,  and  therefore  tbe  attraction,  is  tbe  same  wbenewr  ifet 
urea  of  the  section  (bounded  by  two  oonfocale)  ia  the  laat. 

(ii.)  The  attracted  [Mint,  P,  in  the  hollow  eo  tbat  «<^ 

~  3  U-<r  f  «^(tinb  3  A-iinh  3^)  log  -|.  +W0^ 

{AsinhS  A-^alnhSj>) 

-I  tr  pr.i  (oosh   3  A  -  cosb  2f»)-4irpi-*(«    -     «      ^ 
cu«b  3  v  cos  3  ^. 

If  ibti  be  exprosaad  in  teroia  of  the  axee  and  el  lijkj 

we  get 

<iii.)  P  in  the  attracting  tDoat,  so  thai  A>e>^ 
-3U  =  rf.c!(Asinh3A  +  {sinh  SA-rinb  3/<)  Iff  Z 

-teaeh9A} 

- 1  V  P  e*  e  '     eosb  Sv  ooe3^-v/<  t^  liiib  S  p  | 

+ 1  r  p  c*  (cosb  3  V + eo«  a  i^) ; 


(i-ie-'^'coej*) 


or. 


l<«^  +  l'*-'*'"""«>e3* 

•f  J  r  p  (n  -  fi)>  coeb  3  r  cos  3  ^  - 1  r  p  (« 

(eoabSr-feaelft 


S^iiftmMl  W  tite  "  E(.»CTRUUi.  ft^tuiKXEit, '  DattmUr  Titct,  IS9I, 


¥.    II.    !IKH-Iii>. 


IIKfMt  y.  /I>KU 


«AflM-1   Vl'I.i;, 


iiiwBuii  urritE, 


■.1IAIU.IU  <UPITU. 
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If  the  cylinders  be  circular,  the  expreuiona  for  U  are 
easily  deduced  from  the  above.  If  D  be  the  disUnce  of  P 
from  the  axia,  they  are  as  follows  : 

(i.)    U  =  pAlogi. 

(ii.)   V  =  :rpaHoet-  k  p  a''  log  1  +  A  x  p  (o»  -  «'») 

a  o'     "  , 

=•  constaot. 

(m.)V  =  irpa?\Qgl~T-  pa''  log  4- +lirp  (o»-D'); 
a  D 

since  b  =  a,  b'  =  a',  )8  =  a  — D. 

3.  To  find  the  components  of  the  attraction '  in  the  casea 
juBt  considered. 

If  N  and  T  be  the  normal  and  tangential  oomponents 
respectively,  N  =   -  2  J  dV  jdv,  T-=  -2  J  iU/i  *,  and 

the  resultant  R  '^  VN'  +  T^.  If  the  components  parallel 
to  the  axee  be  wanted,  then  denoting  by  n  the  angle  which 
the  normal  to  the  ellipse  v  at  the  point  ^  makes  with  the 
axia  of  x. 

X  —  N  COB  fi  -  T  sin  n,  Y  —  N  sin  n  +  T  coa  n, 

where  cos  n  =  J  c  sinh  v  cos  ^,  sin  n  °  J  e  cosh  v  sin  <{•■ 
After  some  reductions  we  get  the  following  valuea  : 

(i.)  «  >  A. 

X  =  l^(-%oa^    Y  =  lP^e-"ain  ■^, 

c  c 

c 

Hence  K  ia  the  same  for  all  points  on  the  ellipse  v,  and 
ita  direction  makes  with  the  axia  of  x  an  angle  ^. 

(ii.)  V  <fi. 

X=  -2  — — =.  -2ffp 7 -  .,  }z- 

dx  \a+b     a+b'J 

Y=  -2 -J-  =  2irp  (__^-_^.^  y. 
dy  \a  +  b     a'  +  b'J 

and  the  direction  of  R  makes  with  the  axia  of  x  the  angle 

un->(-yW. 

(iii.)  k  >v  >  p, 
X  =  2)r/)c{(  1  — e        JcoahtJ-«     eiiihS^}cos<^. 

Y  —  2jr/)e((l  +  e        jsinh  v  —  t     aiih  S/iJain  ^. 

The  value  of  R  in  this  case  is  somewhat  complicated,  but 

if  ^1  -  0 

X  =  2irp(l  — e         )ar  =  4xp x 

\  /  a  +  0 

Hence  R  is  the  aame  for  all  points  on  any  ellipse  which 
ia  aimilar  to  the  boundary  of  the  section. 

4.  In  general  U  ia  given  by 

-2U  =  J<:''f  Aogr«.  (cosh2M-coa3  tf)/><ii»dfl. 

If  p  (cosh  2  u  -  cos  2  0)  —  constant  =  k,  suppose,  then 
we  get 

(i.)  A<D,  or  F  outside  the  cylinder, 

2 


TJ  =  B.ic»(X_^)Iog 


a  +  j8 


But  if  M  be  the  quantity  of  matter  in  unit  length  of  the 

2 
cylinder,  M  =  n- 4 c'(A r^ ^).   Hence  U  =  H  log -.andthe 

equipotential  surfaces  are  confocal  cylinders. 


(ii.)  F  in  the  space  surrounded  by  the  matter — that  ii, 

U  =  JM(lCg-ij+l.gyiy) 

-constant 

(iii.)  P  in  the  attracting  matter — that  u,  A>v>/i. 

If  M,  be  the  quantity  of  matter  between  the  cylinders  /i 
and  V,  Mj  that  between  v  and  A,  so  that  M,  +  Mg  =  M,  then 

U-M,log-f^  +  iM,{log-f^  +  log4^J 
=  **««(..-/.)  log -A  4-1  xAc*(A-P)  {log-?-. 

+  log  —X 
a  +  bj 

Aa  ill    case  (i.),  the  equipotentiil    surfaces  are  confocal 
cylinders. 

If  p  be  the  perpendicular  from  the  centre  of  the 
ellipse,  u,  on  the  tangent  at  the  point  6,  then  (cosh  2  u— 
cos  2  0)  p^  =  2  c^  cosh^  u  sinh'  u,  and  therefore  f>  =  %  i)^./2 
c^  cosh'  u  sinh^  u. 

More  generally  if  p  =  ^-  /(u)i  where  /(u)  is  a  function 
of  u  only,  it  is  clear  that  the  equipotential  aurfaces  will  be 
confocal  cylinders  when  the  attracted  point  ia  outside  or  in 
the  matter  of  the  attracting  cylinder,  and  U  will  be 
conatant  when  the  point  is  in  the  space  aurrounded  by  the 
matter. 

5.  If  p  be  a  function  of  u  only — that  is,  if  the  matter  be 
arranged  in  confocal  layers — the  diacuasion  is  simple. 

-2U  =  UW  fMdul   Iogr»(oosh2«-co8  2fl)dft 
/*■  -'o 

Hence 

(i.)  P>A. 
-2tT  =  2)r6''(e  +  log  ^[/(ii)  coah  2«  «f  m 

■\ 


-Hxc'e-^" 


cos  2  <^  f  /(u)  cosh  2  u  d  u  ; 

J   a 


or, 


U  »  M  log 


—  2lT 

-  J  M  e        cos  2  <^ ; 


ao  that  when  v  >  A,  U  ia  of  same  form  aa  when  p  ia 
constant. 

(ii-)  P  <  /^ 
-2U  =  2xc*/  (u  +  log-T- )  f(u) cosh  2i* d i*  +  we*  coah 2 v 

A  -an 
cos  2  ^  f  e       /(u)  duBd  that  U  has  the  form  G  +  D  cosh  3 1> 

COB  2  *,  or  C  +  Di  (a;»-  y*)  where  C,  D,  C\  D^  aie  indepen- 
dent of  t>,  <^  or  X,  y — the  aame  form  as  when  p  is  constants 

(iii.)  A  >  f  >  ^ 

-  2  U  =  2ir<:'(m-log-l  +ir^''o08  2  ^)\*'  f  (u) 

2  /  M 

coah  2  M  if  M  +  2  IT  c*  /    («  +  log  ^  V  («)  cosh  2udu  +  ir  t? 

coah  2  v  cos  2  <^  /     e         f(u)  d  «. 

4  M  —  » 
In  case  (i.)  the  attractions  are  X  *  —  e        cot  ^ 

c 

Y„i^<-%in^. 

e 

In  case  (ii.)  the  attractions  are  X  =  2  D'  x,Y  <»  -  2  D'  y. 

6.  In  the  general  case  when  p  is  a  function  of  n  and  9, 

we  suppose  the  function  F  (u,  8)  expanded  in  a  series  of 

sines  and  cosines  of  multiplea  of  0,  tne  coefficients  being 

functions  of  u.    Then  since 

4  IT  Bin  _,   einh. 
m  COB         cosh 


r. 


*  logr=.  "*"  m  9  .  d  fl-  -'-l-""ffl*. '"- rmt.,«         «  >f 


sin 
cos 


4  tr  ain       .  sinh  ~  'xt-o 

m  cos         cosh 

the  value  of  the  potential  can  be  expreaaed  in  a  seriei  in- 
volving integrals  with  respect  to  u  only. 
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If  fi  =  £  An  COS  n  0+'2  Bnsin  n  9,  then  it  ii  easily  seen 
by  couidering  the  iategrai  which  defines  XJ  or  otherwise, 
that 


2 


+   i: 


«         (Cb  ooani^  +  D«  8inn^)t'>  A, 


U-C,log -„ 

U  -  I^  -f    S  (Encoeh  n()aoan^-(-Fti8iiihnt)nnn^)t><^ 
■=1 

It  K  >  V  >  fi,V  will  be  giyen  by  integrals  which  have 
tr  M  one  of  the  limit*,  aince  in  that  caie 


r2* 


/2ir 


A  ,2» 

+  iflu)dui\osriCQHnede, 
K  ■'O 

aod  the  integral  with  reapect  to  0  baa  a  different  value  in 
tfaetwoeasea. 

In  ipecial  caeea  the  complete  solution  is  eaatly  found  ; 
(or  example,  when  /)  =  Az  +  By  +  C,  or  Aa?+Bzy  +  Cy*  +  D, 

2*4 

and  BO  on;  orwhenp=A:./  , where/is  the  distance  of 
(ii,  &)  from  the  origin,  aince  P'-i  <^  (coah  2  u  +  coa  2  $). 
7.  If  the  inner  bounda^  ot  the  cylinder  ia  a  limilar  and 
coaxal  ellipae,  the  integrala  are  usually  more  complicated 
than  when  it  is  a  confocal  ellipse.  We  may  now  pat  x" 
X  tn  a  coa  6,^  =  mhna  6,  and  the  outer  boundarv  will  be 
determined  by  m^l,  the  inner  hy  m^m'  =  a'/a  =  D'lb. 

A  fl-w 

_2U-otl  m(im/log{(3:-ma  cob  *)-  +  (y-m6sin  Bf) 

in:      Jo 

pd0. 

If  (x,  y)  be  in  the  apace  lurrounded  by  the  matter,  and 
if  />  be  conatant,  we  have,  aince  the  integral  with  respect 

to  9  la  4  n-  log , 


U. 


.,^aMo6-l^-.pa'ft'iog-^ 


+  iirp(ai-tt'i') 

~  constant 
In  this  oaae,  therefore,  the  attraction  is  zero. 
If  (x,  y)  be  outside,  aod  if  we  suppose  the  shell  to  be 
infinitely  thin,  we  find 

2                      2 
\J^2irpabmdm  log  —  =  M  log ; 

a+P  a+p 

where  M  is  the  mass  of  unit  ^length  of  the  shell,  and  i>,  j3 
the  aemt-azea  of  the  confocal  through  {x,  y). 

The  intwratioR  with  respect  to  m  for  a  cylinder  of  finite 
thiekneia,  though  quite  easy,  ia  rather  complicated  in  its 
final  expression ;  but  if  we  suppose  m'  -  0  so  that  the 
cylinder  is  complete,  we  get  as  in  |;i 

A  -  2  II 

U  =  n  pa  b  log .   -lir/joie  cos  2  ^. 

a  +  p 

Id  the  case  where  m'  is  not  zero  the  expression  involves 
also  coofocals  with  respect  to  the  inner  boundary. 

If  p  is  not  constant  the  integrations  are  usually  compli- 
cated, bat  it  is  obvious  that  if  the  matter  be  arranged  in 
strata  bounded  by  similar  elliptic  cylinders  there  will  be 
DO  attraction  at  an  internal  point  though  the  density  be 
dififerent  in  different  strata.  Tbese  conclusions  are  easily 
deduced  by  the  usual  geometrical  method, 

8.  In  dealing  with  surface  distributions  on  an  elliptic 

cylinder  it  is,  perhaps,  simplest  to  write  ds  —  3  .d$ 
—  {a  b/p)  d  9,  where  ij  s  is  an  elementary  arc  of  the  elli[>ae 
A,  and  p  ia  the  perpendicular  on  the  tangent  at  6.  If  a-  be 
the  surface  density,  then 


-2U 


.lb  j''"  log  r':, 10. 


If  o-  a  kp,  then  the  mass  on  unit  length  of  the  cylinder 
is  H  where  M  -  2irali(:.    Hence 


U 


u 


Mlog 
Hlog 


2 

B  +  i 


r  >  A. 


A. 


It  may  be  noticed  that  since  <r-H  pl3vab,  we  get, 
when  we  express  <r  in  terms  of  A  and  0, 

2ircl^coah2A-cos2fl/ 

Hence,  if  A  =  0— that  is,  if  the  cylinder  becomes  a  pUne  of 
breadth,  2  c, 

M  M 

ir= . •«  . 

2n'csin  0      2v  V^_a-2 

2 

The  potential  is,  of  course,  Ui=M  log ^■ 

a  +p 

More  generally  if  o-  be  of  the  form  pf  (9),  and  if  /  (« i  bt 
pot  in  form 

/((?)  =  A„  +  ^(AnOOBntf  +  Bnsinw^), 


+  fl-"" 


we  get,  if  V  be  greater  than  A, 

U  =  2jra6|A„log-^ 

\  a+0      1    n 

(A«coshnAcoB»^  +  Bnemhn  Asinfcd  ' 
and  if  «  be  leas  than  A 

U  =  27rao^Aolog.-   ,  +~  - 
\  a+b       1  n 

(Ancoshfivcoan^  +  Bnainbnvsiona  | 

9.  Since  when  a  •^ii  pjirab,  the  potential  of  tbt 
cylinder  is  constant,  we  get  for  the  electric  potential  of  u 
elliptic  cylindei',  on  which  there  ia  a  charge  M  per  uni: 
of  length 


V  =  2Mlog 


a  +  b' 


ztazt- 


and  the  capacity  pernsitof  length  is  1/2  log ., 

ing  to  1/2  log  —  when  the  cylinder  ia  eireolu. 

r 

If  there  be  two  confocal  cylinders,  the  potential  and  ibt 
capacity  are  most  readily  deduced  from  Laplace's  eiiiuti^''n. 
exprebsed  with  »,  ^  as  variables.  Obviouely,  V  =  C  -  C,  t 
=  C  4-  D  log  (u  +  ^)  satisfies  that  equatiim,  uid  if  the  ouur 
be  at  potential  A,  the  inner  at  potential  B, 

AlogV^  +  Blog^* 


log 


a+b 


a'  +  b- 

The  surface  dendtie*  will  be  given  by 
.  B-A  y      .  A-B 

,        a  +  b      a  b  !„**  +  * 

a+b  a+b 

and  the  charges  per  unit  length 
B-A 


ah 


Eu  - 


21of.5±'' 


-    EX; 


d  +  ' 


SO  that  the  caiucity  of  the  inner  eyltiider  ia  1/S  lop  - 

a  - 

10.  With  regard  to  the  equipotantial  sorfaMi  that  a.*c 
given  by  the  different  expressions  tat  V,  it  may  be  notoi 
that  when  the  point  is  outside  the  cylinder  theee  are  citba 
confocal  cylinders,  or  cylinden  that  at  a  diatance  from  th< 
attracting  matter  approximate  to  confocale.  For  example, 
consider  the  case 

-  U  .=  Mlogl±-^+  iM<'*'"coa2* 

When  r  is  lar^e,  -U-Ulog'''^"  ap[m)ziBattlT,  •■' 

that    the  equipotential    surface    is  a  confocal    cylind«-' 
Further, 

d  V  siaa^ 

^  °.^"-cos2*' 
so  that  V  increaaea  with  (^as^goesfroBOtor/S.   liinhir. 
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lh6  eim  of  aeetion  i>  aymmetrioal  with  respMt  to  bolb 
axes,  BO  tb&t  anlj  vslues  of  i  between  0  and  irj3  miy  be 

conaidered  in  iracing  the  curre.  If  we  put  (M  log^  -I-  U)/M 
equal  to-/,  th«  curve  will  be  giveu  by 

V— /— }<        co*2  4; 

when  ^  =  w/4,  B"/;  when  *<ir/4,  »</ ;  when  *>ir/4, 
»>/.  The  eurte,  therefore,  intflrU«»  tho  ellipco  «=/, 
lying  within  this  ellipse  when  ^  is  between -r/4  and  r/4, 
or  3  rli  und  fi  t/4,  and  lyiu);  outsida  it  in  the  other  caaea. 
It  is  clenrly  norma!  to  the  »xtt  where  it  croues  them,  and 
is  everywhere  concave  to  the  axil  o(  x.  A  rou^h  tracing 
of  the  carve  can  readily  bo  made  from  tbeae  dati. 

Again,  i< af  -^t  COB  4 ^  would  iQtWMCt  tho  ellipee 
f  =  /  in  eight  points,  and  bo  on. 

Casea  of  the  form  U  ^  A  +  B  eoah  3  v  cot  3  ^  are  eaaily 
diactusod ;  for  cosh  2*  coe2^  =  2  {r*-  f)!e^  -  1 ;  and 
cosh  3  n  CO!  3  4>,  sinh  3  v  ain  3  ^,  etc,  cAD  alio  be  expreaaed 
rationally  in  teima  of  x  and  y. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


EXPERIUBKTAt.  RESEARCHES    OK    ALTERN'ATE- 
CURRENT  TRANfiFORMBBS. 

BT  J.  A.  nXmVQ,   DSC.,   F.R.8.,  anUTBIR. 
(Ovnd<idii  fnui  .pv*  i^^-> 

Wo  (oand  it  eMaatlal  U  itanitardlM  the  wattmeter  on  lh« 
laii^t  t>ower-abMrbing  anangement  pomlhto,  «>  u  to  f^  Uie 
gitfttMt  povnbl«  waHmetec  Hale  reMllni;  on  •  knfr*n  pow«c 
abvorption  In  ilounBininf;  the  iD■^rumeDUl  con*ULDl.  For  if  a 
Hoall  p»w«r  readine  wm  t*k«n,  then  any  error  in  Uio«cala  reading 
nMltljdM  sp  ID  MtUDg  tho  watts  corrMpouding  to_  a  )a^<^ 
troi 


»oala  rnading  takoo 
error*  inirodDo«d. 


OBI  a  v^u«  of  tho  conntant,  and  Mnriblv 


Fm.  4. 

In  addttton  to  thli  InHtrammt  Mr.  Swinburni'  proviijed  two  of 
his  own  noR'lndnotlva  wattmeters.  In  this  Imil  iiutrumont  Uio 
ahont  circuit  cotuitted  of  a  imall  bobbin  at  u  g«cid  many  (.probably 
■  hundred  or  more)  turns  of  fico  wiro,  having  a  raalatanoo  «f  abonc 
300  ohmn.  In  Mriea  with  thin  externally,  and  (onoln^  par<  of  the 
wallmoter  >hiint  drcnit,  woTo  two  doubly -wound  wire  rMiHlanoea 
in  brui  boia.  haiing  a  total  realatanoa  of  about  100,000  i^ma, 
■named  lo  be  praotlcallv  non-ioiluolivu.  ProTJded  with  tbeae 
wattmetor*,  we  procoedecl  to  m^e  n  9iTi«  oE  t«ata  on  vaiioiu 
transforuera  of  the  powtr  absorbed  when  tho  tranaformar  waa 
doing  aeoondarv  work  of  varlom  lead*. 

Id  the  toet*  the  transformer  hod  gradually  increaalng  loud*  of 
lamps  put  upon  ita  secondary  drcait,  and  wbllal  the  power.  W|, 
anppllod  to  tbo  primary  wna  nxneured  by  the  dyoamometor  watt- 
mot«r.  Chat  given  up  by  Uie  aeeoiidary,  W,,  ww  measured  by  a 
Kelvin  balance  and  eleotrotuiic  voltmeter  plnced  on  theaeoondory 
circuit.  Vi't  ueaaured  alao  the  primary  carreoi  rotae  in  ampere* 
oorr«a|iooding  to  oooh  definjto  load  on  the  aooondary  circuit. 
ITeobtained,  ibereforo,  for  every  tntnaformer.  tho  vnlta,  or  P.n.. 
aoroai  both  tetminaU,  the  ampcro  carront,  and  the  watt  output  of 
the  aeoendary  circuity  and  at  the  aauM  time  the  ampere  current 
and  power  abwrbed  In  wntla  by  tbe  piiniary  oircnil  :  and  bonce 
the  dllTerenoe  between  ^\',  anil  ^V,,  or  the  power  lost  in  the  tiaiu 
former,  is  alao  knowu  lor  each  stvondary  toad.  Finally,  also,  the 
ratio  of  W,  to  W,  in  iieroentagw  can  be  calculated,  and  ^■irea  u« 
ihe  efficiency.  In  aLl  thete  experiment*  tho  P.D.  on  tbo  primary 
tarminal*  wm  kept  carefully  consuint  at '2,400  volte,  and  ihocon 
atant  of  the  prlmwy  wattmeter  checked  at  tho  beginning  and  enil 
of  eaeb  •erioa  of  obwri-ationa 

A  aerlae  of  t«*t*  of  thia  kind  «m  made  on  each  one  ot  tlie 
feUowfag  ID  IraoBformem :  A  Forranli  5  h  p.  (I8S5  tyfwV  ii 
Ferranti  Sh.jk  (after  having  hail  Vae  ]irim«ry  and  sccoadary 
cirouila  both  replaced  by  other*  of  double  the  length;,  two  lA-h.p. 
(ISOS  typo)  Fonaotj,  a  SD-b.p.  (18B9  type)  Forrantl,  a  Wuain^ 


4  »■■*!»> 

(We 

utpiM 
itota^ 


heuee  SiSOO-waW  {the  aaoia  tMnaformer  naed  by  Dr.  Hopkinson| 
In  Ua  reoeni  teeta),  a  Mordey-Bruab  6.000'watt^  a  Tliomaon- 
Hmiaton  4.600-watt,  a  Ka[ip  4.000-watt,  and  a  Swinbnrno  3,01)0. 
watt  "  Uedgeliog."  For  ea<4i  tranaformer  wee  determined  the 
current*  anotonninal  potential  diilerenoea  eoneefienditi(r  I"  Lho 
varioit*  ■Ufrea  of  aeconaary  load  from  no  IomI  np  to  the  full  nominal 
oatpol,  of  the  tranatormor,  and  at  the  aame  time  the  power, 
^'i'  given  to  tlio  tranetormer  primary  circuit,  and  the  power, 
W^  taken  off  fran  the  etcondary  ciroutb,     Tho  "  total  lot  watte,' 

W|  -  W,,  and  the  elEcisnoy,  or  ratio,  i~l,    corTe«i>on<llng    to  each 

sQDondar;  load,  were  aleooalonlatttl.  From  the  known  or  meaanred 
value  of  the  rosiatancoe  of  the  copper  circidta  (token  when  the 
transformer  wm  warm)  and  the  meainired  eurronte  we  could 
oaloutat*  the  ooppcf  loaeea  {<?  R  loaaee)  In  both  etrcuiu.  sopa- 
rately  and  together,  to  the  neareet  inteKor,  omliling  fraculon*  oif  a 
watt  In  moat  oasee  i  and  trom  the  primary  volte  and  onrrent  we 
obtained  tbe  valoe  of  the  "apparent  watte"  given  to  the  trana- 
former al  each  M^r*:  and  from  tbo  '* apparent "  and  "true" 
walta  giren  to  tbo  primary  eirenit  we  conld  deduce  the  power 
factor  correepondlnp;  to  any  woondnry  output-  Tho  value*  of  tbe 
aeoondary  (erminid  H.D,  or  volta,  gave  na  alao  tho  "total 
•eooodary  drop "  at  eaoh  load,  and  from  the  reafatanow  and 
onrreata  could  bo  fonnd  the  "  oopper  drop,"  or  volte  loat  by  realat- 
ance.  Tbe  obscrratians  and  calculation*  for  each  of  the  10  trana. 
formere  teetod  arc  clron  in  full  in  a  serio*  of  lablea. 

The  reaulla  of  thoeo  numerouji  obeorTatlons  are  set  out  graphl* 
oally,  and  chua  repreaaoted  to  the  eye.  In  a  Mrioe  of  diaf^ram*. 
For  each  ttansfonner  tour  dlacram*  have  beeo  prepared.    [We, 
give  only  a  aelectioo  ot  tho  whole.— En.  S.  Jf.] 

The  Erti  shows  tiie  "'total  lost  watt*  "curve,  or  W, -" 

(iloltod  a*  a  curve  in  tcmu  of  tho  corrosponding  seooadaty  outp 
V, ;  and  on  the  Hime  diajfram  la  given  a  curve  showisg  the  tol 
oopper  loaaee  (C*  R]  in  tho  transformer  tn  botfa  earoolta  together, 
Henoe  tba  diSarenew  of  the  ordinatee  of  these  two  curve*  gives 
the  value  of  tbe  loaaee  other  than  thoee  due  to  ohmlc  reaietanoe 
in  tbo  transformer.  The  second  diagram  ahowa  llie  value  oC  the 
two  ourienta,  primary  and  lecondary,  plotted  In  tormi  of  the 
tecondarj'  output.  Since  all  the  cloned  magnetic  cironlt  trans- 
formors  tcaled  had  a  ttanaformation  ratio  and  windings  in  t'le  ratio 
of  '.M  to  1,  the  primary  currant  and  ^(tb  port  of  tbe  aeoondary 
nurront  aro  plotted  together  on  tbo  aame  tcale.  The  Ihirct 
diagram  glveatbeelBdencycurve  The endenclee in  pereents., 
oorreaiMoalne  todeoiiual  fiactiona  ot  tha  fall  aeoondary  output, 
are  cslcolatM  from  the  "  total  loae "  curve  and  then  drawn. 
Uonoe  they  are  all  comparsblo.  and  we  can  see  at  a  glance  the  per- 
conlage  efficiencT  corrcaponding  to  loads  of  i>btfa,  Atha,  etc.,  of 
tbo  fall  seoondvy  load.  The  fourth  oorve  1*  the  "secondary 
drop  "  curro,  and  glvM  tho  "  total  observed  drop."  the  "drop 
diHI  to  secondary  and  to  primaiy  rooialance^  and  tho  surplus  or 
"  leakage  drop,*^  due  to  leak^e  of  induction,  all  plotted  in  terms 
of  tbe  aeoondary  output.  The  efflotency  ralne*  are  tabulated  in 
Table  XXX.  for  the  diffiBreat  (racUona  ot  full  load  for  all  tbd 
tiansformersL  ■ 

It  i*  deeirable  to  make  one  or  two  remarks  about  each  trans- 
former, and  draw  some  geneval  eoncluaion*.  [tVe  only  give  a 
portion  at  these  remarks.j 

Ftrmnti  TVaM^ermm,  ISOt  Typt,  IS  and  SO  A.n.— Tbeae  now 
transbrmer*  of  Mr.  Perranti'a  are  oiceedlngly  good  tranafonneta. 
Tbo  total  loaa  on  open  circuit  of  the  SO  h.|i.  i*  only  1-3  ps(  oent, 
of  the  full  eoeoadary  output.  The  mwiimaiii  efficsoninr  b  97')  per 
ocnt.,  and  tbe  affloieooy  at  one-tenth  ot  fall  load  la  So  par  cent., 
whilM  the  total  aeoondary  drop  is  only  'J'l  per  oent. 

W'AiiiiiihmiM  Tramformti;  ti^OQ.Watt.—'ih.ii  transformer  waa 
one  of  the  pair  touted  by  Dr.  J-  UopkinMii  by  hta  elegant 
diflereatial  method.  His  result*  are  recorded  in  the  SUttrifot 
fajmetr  of  July  1,  )SS3.  Dr.  Honkioaon's  rcaulia  are  placed  In 
the  cotumii  markod  tl,  iboro  of  Ino  manufacturers  in  oolumn  P, 
and  my  own  In  oolumn  F;and  it  will  bo  iran  that  we  all  sab- 
•tantlally  Agree  In  the  value*  of  tho  <[uantltle*  moajiurod. 


Qnantltlse  meoaured. 
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IM 

114 
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141         J 

wax  1 

as     1 

Secondary  drop  at  full  load  

Eftoiency  at  halt  load  

Total  oopper   lo**ea  (C  R)  af) 

The  manmau)  efficiency  is   juet  upon  97   per   cent.,  and 
efficiency  at  one-tenth  cJ  full  load  is  nearly  85  per  ceoh 

Jtfonby  Tr<aN,i/iinn«r,  6.000-  Watt. — Two  tranaformer*  ot  this  sit_ 
were  teeted.  In  one  tho  tbroo- voltmeter  method  ahowod  the  pow«r 
loss  at  no  load  to  be  135  tratta  i  in  the  other,  the  dynamometer 
wattmeter  gave  148  walta.  If  we  take  the  mean  of  Uieee  results, 
we  get  ISO  watte  aa  the  opencirouit  looa  This  is  337  per  cent, 
of  6,001)  watt*.  According  to  our  obsetvatiosi*.  this  transfonne^ 
takes  rank  as  one  of  the  best  for  rognlatioo,  having  regard  to  itH 
■Iso  and  its  open-otrouit  loss.  f 

Ka/ip  1.00</-WcUI  Tntn^finiur.—Thi*  Isa  veiy  Intoresting  trans- 
former, having  an  oxossdingly  good  regulation  for  nich  a  small 
•ixe.  Its  total  aeoondary^  drop  i*  under  2  per  cent,  ol  It*  secondary 
voltage  at  no  load,  and  ita  open-circuit  loss  is  'is  per  oent.  of  lull 
output.    It  is  curious  In  the  rather  slow  riM  ot  it*  power  factor  i 


er  iscloT  an 
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Tahji  XXX.— KOhtloadM  ol  TwMfi»nn«n  C^ulotol  tiooi  Cunw  of  T«ul  Uma*.    ftcm  ObMf vMiooa  by  i>rnMw>iMlac  Wi 


fijue  aod  d«M:ripttoi>  of  ininafonnM. 
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EflUtoney  Cufv*— 8,000 -Wait  MurUoj  TraoflociiMr. 


BOcteiH)-  Oirvo— 4,0(W-WaU  Kapp  TrsMlornMr. 

BitMmit*  S.WoWiHt  "  Ht-iiitlirf}"  Tran-f-x-nur.-  \jui\y.  but  by 
M)  mauil  taaM,  diore  ani  ktptbI  rom*rk>  to  toako  DMUt  the 
"B«dg«bog"  tFanafartncr  at  Mr.  SvlobuiM.  The  mean  of  all 
MMiMol  orer  03  olMer««tioiM  by  UirM  diBerent  mMliodii  (rli<« 
Uie  valae  of  1 12  walu  for  tba  |iow«r  abMrbad  at  m*  toad  in  IbU 
3.0(»-wa«"lI*dBahn(t"traii»ronner.  ,    „    • 

iit*t.UAL  RxtuHKi  OX  TNI  Awvv  ExmuMnn. 

On  «a«hiliw  all  tlioa«  dtafrtam*  in  whkh  are  dellnoated  Ui« 
cttrrM  ol  total  Imi  oj  nowor  &  Dm  ttanatorm«r  and  the  ciuv«  ol 
total  cOfipM-  FMirtMice  loaa,  C  R,  it  U  found  that  In  oven  cm* 
Uie  npberMirtoi  are  MMUv^mmT'ir  la  Ihocurvoafoioloted  mM[- 
Mtlo  Plnmlt  traMfonnara  Of  EOoiI  ilealffn  iho  diSeroiioo  belwMO  t£e 
total  C  It  km  and  tlie  total  Toae  of  altltlndc  ia  ibe  iion  core  low  in 
Iba  tnaaferoer.  Ilaoo«  wa  aeo  tLat  all  the  eiiienmeota  lead  to  the 
OOMlmlea  that  Ikt  hvm  oen  touu  an  roufaitJ  ai  atl  load*.  In  do 
eaa*  haw  wo  found  any  twbalontla)  oHdenoe  tliat  the  Iron  ooia 
toMoa  aro  vranaBOsnt  at  fall  aaoondarr  toad.  TUa  laat  *t«w  hM 
beea  held  by  Mr.  Mordojr  and  otlien.  f^lna  tliat  our  nwthod*, 
when  applM  to  tlie  <I,DOn  watt  Mordoy  IraiwIoRnar,  elve  pntcti- 
oally  Iho  mm  reautla  at  no  load  ai  &lr,  Mordoy  otxatna,  it  ie  an 
liit«neilD2  tnatuf  to  en<iiilra  how  It  eomea  to  |ia«*  that  the  ulari' 
metrla  method  amp1o)red  by  him  aecmed  to  indicate  that  the  whole 
!«*>  tn  the  tranafortnei  at  full  lowl  wai  acoountod  f«r  by  tlw 
Irictfottal  lo«ea  in  the  oopper.  At  preaont  tli*  wiitar  <«n  otTaf 
no  etpUnaUon  of  Utb  ducropaney.  Tif  above-deacrtbod  obaer- 
vaiiona  wtro  all  nude  and  nlotlod  out  beforo  the  afipearftnco  of  tbe 
paper  ol  Prof.  Ayrton  and  iW.  Sumpaer,  and  thown  lo  iBany  people, 
bat  it  it  vary  Mtinfactory  to  ttA  UMt  thalr  oodoubtadly  oioellent 
i—ihod  baa  eonduotoil  thetn  to  pnoinly  iha  eana  ooMjIaeiOfi. 
Hono*  wa  eeem  to  hav-a  very  good  rial  fin  u  b*Hat«  tlMt  Ui*  total 
iotanwl  loei  nrvo  at  a  traaetofver  oan  bo  drawn  tron  obeorvatkme 
of  tlia  C>  R  tOBMa  and  Ibe  total  «ora  Ioh  at  no  load. 

Wltan  w«  oome  lo  ooMldet  It,  II  In  very  dlllle«ti  to  aee  on  what 
valid  aaMioaltlon  wo  oould  conelud*  tliat  liyatetaiit  loaa  ahooM  be 
\rtm  at  IbD  Ihaii  at  no  load.  Tba  only  dllf*(«iic*  In  tiM  magnetto 
Kiixlillona  are  that  in  ono  rnjielhoiraa  t«BaaKn*lt*od  bvaamall 
cvriool  actioK  la  on*  diroollon,  a»d  tn  the  other  by  Ibe  di8eren(« 
batwoM  two  ourranta  flowlai;  la  opiwaile  direotlooik.  but  (Ovomeil 
by  Ibo  cMidttkin  that  tha  total  amjiecetnrM  rceoala  the  aamo.  In 
a  aiMwlal  eKporlnent  I  have  lahao  tbe  hyetorvalt  dlagrau  for  a  aofi 
iroii  wlro  Moplojrlnc  a  m^piatleli^  fono  of  1,000  MBperatima,  In 


one  ca»e  prodnoed  by  2  5  amperea  and  400  turn*,  ai>d  in  tba  Mtw 
caae  by  SO  amparea  and  50  tnme.  Tbe  hyotervria  aroM  Ir  ^ 
cowfJelo  cycU  wero  found  to  be  pr*ctiaalijr  tbe  aatne — tba  biw, 
if  aiwtblos,  the  larRcr  of  tbo  two.  Prof.  Ewinx'e  dlraol  «tliba» 
on  tbln  point  will  m  r«m«aib«rad. 

llieaa  nwaaiarMnenta  ban  btoeight  out.  in  addition,  aMrthn 
TMjr  iBt«r«*tinK  tact.  Ia  lb*  tablee  (or  each  tmnaforms  b  (livi 
a  coluniii  ol  HKurca  headed  'Power  faetM."  W*  h«*«  »Mmi} 
daOned  thia  tomi  ai  the  rvtio  of  tbe  "  true  vatio  "  to  Iba  "a|^ 
rant  walla,"  or  product  o(  the  cOeotive  notponea  hmI  afcaiw 
volta.  Th»  ratio  l«  given  for  each  taaawrenwnt  of  cJio  pow 
Wa  aee  at  once  that  for  cloaed  maftBetic  circuit  Uvauymm 
of  good  lyytt,  auoh  >a  the  Mord«y.  Waitinftboaae,  TmmM, 
<Ao.,  Ibe  povor  faotor  at  oe  aeoondary  load  begina  at  a  tafai 
of  about  OS  or  tbcceaboate.  For  euob  typoi  of  tnathm^t, 
howevor,  a  v«ry  Uitla  loading  op  od  the  eeeondary  Bbwdb- 
not  nore  ihan  ona-teoth  of  toll  load— bril^p  the  power  fa««ar 
uri  to  qnity.  For  an  open  maipictic  cat««it  tnoafona*  Uba 
the  "  UedKMiog  '  the  oa*a  le  qollo  dlfferMit.  TbeP.F.  baglM  at 
a  value  of  OSM  or  006,  and  it  a(rv«r  rliM  ap  above  4*81.  H*m»  at 
no  vtage  of  the  load  \t  Ibv  real  pov«r  taken  up  by  tbo  (wn«l«rww 
anywhere  nearly  «qual  to  the  "  ai>pnrenl  vatu."  A  tfanrftr— r 
UIm  tha  4,000.watt  Knpp  appears  to  occupy  an  IntanaadbM 
poeitlon.  and  altbouKh  it  haa  a  medium  power  factor  t«atart  wflk. 
ila  P.P.  rlaei  up  to  unity  at  about  half  UMd.  Ttie  impoctaMa  ol 
thi*  tact  in  altomata-ourroiit  *t*tlan  woikiUK  la  v«ry  i:rait.  It 
Bhowa  UH,  if  we  hat  e  a  etation  wholly  aupfiUaa  wfib  UanatofWi 
of  Uio  [ypeoCMordey,  Weatiughouae, Thomaan'HaiHtaa, Foriaall, 
etc.  that  tlio aiijiaroiit  wat(4  luppUed  to  the  traiufonaarabifaenal 
wncta  at  Aiivliour  vT lion  all  Ibo  triuiifonnen  are  more  than  oat-tartb 
loaded.  11,  however,  th«*tatianlB«nglnMC«d  with  "  Htrtj|lhiB(i,* 
or  wttli  tlmt  muaeotn  of  Iraneforwor*  of  all  eorlJi  and  roabaa  whM 
Mine  central  Matron  eeiK^eer*  *n  food  of  gatborine 
under  the  idea,  pefhapa,  that  they  can  "tiedKO**  fori 
and  makeupfor  the  vtoeaof  oneUndby  the  vtrine*  of 
then  in  baldly  any  atato  oi  the  load  win  11  lie  aafe  to  ai»uMi  tka 
identity  of  tha  true  and  appakreat  weacureaof  Da)t|n>lnir] 


Wo  muit,  of  oourae,  bore  aMumo  that  conoentrie  Dfinory 

nro  tMit  in  Um,  Otbcrwiro  an  error  at  another  kind  nay  ba  Intiw 


duoed.    If  wa  take  tbe 


of 


a  etaUoB  provMod  wLilb  wilt 
eloaed  okaffnetic  olrcuil  tranaforaera.  and  oowMer  it  aa  h**U(  an 
aveiait*  ^"■'I  ^  '<■*''  dlai^raai,  aay  for  ibe  wbola  yvnr,  than  IF  lb 
meaaure  of  the  "apfiarent  nnita^'  went  oot  from  Iba  alnlbab 
taken,  I  do  not  think  that  In  |[enwal  we  iball  bo  far  ont  In  av 
attimate  ol  tbo  troo  uniU  eent  out  if  Be  ttediict  from  tha  appuwA 
unit*  about  12  to  IS  jicr  conU  and  call  the  remainder  the 
ol  the  tn*  uiill«  of  energy  aent  out  in  tha  whoto  time. 

[A  Urge  part  ol  the  paper  bete  waa  oaneenied  witb  (ba  I 
BOM  ol  a  Swinbuma  watlmatar,  which  tbe  author  aunaMwl  bnl 
led  Mr.  Swinburne  lo  Wiong  ooncliuMna  a*  to  tha  vala*  ot  tin 
lledgohoc  tniAalorener.] 

CoHctmoi*. 

There  are  very  many  derimtire  ntattort  whLeb,  U  tpite 
pemilltad,  might  b«  dWcueeed  at  ooniaqMncM  of  facta  obMrieJ 
in  tbe  conreeof  the  abo*«-daaeribed  rwearttw.  It  la  avitMt, 
for  laetanoe,  that  tbe  U«t  word  haa  by  do  mean*  bean  eaU  aa  ibe 
•ab}ect  of  dealKn  ol  trandonneri.  I  bate  every  hope  that  balNB 
long  IrMiofonner  manntaetorora  may  ba  aMo  to  prod»ea  trav 
fonaan  ot  SS  h,p  and  upward*  having  etoM  upon  MueroMn 
eAcUncy  at  on*  tenth  ol  full  toad.  When  thai  b  (hma,  ft  wm  In 
Interealuig  to  rapeat  toBeof  thoeeoateuUilonewhkii  bavaalnndy 
bean  mad*  bb  to  the  relative  eoat  ol  delivering  a  oertala  nnabv 
of  Ihonaand  nnita  00  an  averaite  load  diagram.  Mr.  far  dlalaa^ 
of  1,000,3,000,  3.000  yafda,  etc,  by  low  jiroaurt  hedera  aad  bt 
liigh  praaeure  pla*  traarformer  feedera.  talcitUtloa*  of  tbie  klM 
oan  be  made  with  aom*  degree  of  eonlhlenoe  now  tbnt  It  mm» 
olear  that  tbe  iron  kxM*  la  tnwTomata  are  eowiant  at  alX  tatifc 
and  that  there  li  a  daiidto  ralatlen  between  ibh  lea  Mtfll* 
o(ien-oirouit.  or  nagnotleing  ourrant.  We  oan  brdly  mguA  ifet 
i;roat  oootravcmr  ol  0|ien  ivriau  oloaed  eaagiMtlE  cbmuu  ** 
onttrely  an<t  dsiiniiulv  oeiUixl,  but  ibera  la  no  raMou  to  baJUa** 
that  the  nojority  of  iliooe  who  have  deaigned  tre—Aaiinia  wMb 
ckiwl  n^iictk  cinrulUi  have  been  Mpreoiety  anwlN  hi  tbilr 
(allh  or  In  Iboir  work. 

lu  tli«  tnatlor  nt  Iraiiatonuer  Muling  the  Mlpvlanan  ntr^  la 
obtainlni;   Ihu  fiwl*  broiwhl  botota  you  baa  ealabllahafl  In  ih 
wrlter'l   mind  at  lcn«t  the  troliiii;  that  a   ptOMty  e 
dyBunometer  wattmeter  ia  petba|M  tbe  beat  woAabop  1 
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to  uoe  for  this  |nir|>oiM.  but  thab  its  penoiml  rhnncUr  muat  bo 
Btrtelly  •Xkutlnwl  b«hiro  tmtiliiig  lea  Lmplleitlj'  to  Ui«  rsmilU 
obtain«d  by  iu 

In  coactusion.  it  will  only  bo  right  Vo  make  montioii  oi  thota 
who  hi>v«  OMMted  tno  in  tne  ■omHrhftC  arduoi>*  work  «(  taking 
lbo«b«orTM)oiuihcrs  recordtd.  Tha  )iniiel|>al  Hbarti  ttt  thia  hiui 
boon  born*  by  my  aMbtant,  Mr.  $lii«l(I«.  wliu  Ims  V'trkLul  wit.)i 
gnftt  ]iorMv«i»nco  and  DM*  for  ntAiiy  months  in  taking'  ilie  actual 
obMrvatiooa,  a>i<l  Ibia  in  many  Mae*  cwuired  aome  lainAtakinit 
work.  He  iTM  MaiaiAiJ  at  intwrula  by  MMar*.  J.  an<)  1>.  Morrit, 
stu(l«[ita  in  University  Cullevo,  Loadon,  oipeoially  in  tiuMo  oh'or- 
vationii  in  n-iiich  the  cnrolul  ■iinatMDMu*  muJlnfc  of  ■cvovnl 
tDBtramcnta  via  rajulml.  Tlie  obwn'ationa  on  tha  Huddcn 
nub  of  curmib  into  fnniloncei«  w*r«  tnada  lor  tn*  by  Mr, 
Wordinghuii. 

Tha  uaU  and  meaanreniMta  Uina  obluned  hava  in  all  (uao* 
bMn  rfftact  and  rajwatod  with  bbo  cMBtoat  pMiable  ntro,  with  tlio 
d«Bire  to  arrive  at  conoluiiona  wh&li  nhould  ba  vodliy  of  r«nfl> 
denee.  and  usefal  to  tbone  ntKatCd  In  traiuformet  manofactaro 

....       

^H.  IKSTITL'TIOK  MEBTIKG,  Dwkhr&r  I. 

^^r    The  fotmal  ba*inen  of  teaiiiax  thn  mlnntm  waa  doty  narrlod 
P  '  but,  nnd  ibo  fallowini;  i^niloaicn  irero  bnltolod  (or  and  ol«ol«'l  ; 

t  ifeiiib<r,>.  — WiUiiun  D.  Unntiir,  NuwoMCloand  Diatfic4  Electric 

I         Li(;lilingCoinp>iny,Kewciuill«  onTynci  VVilltamJobiMon.gbol&ald 

I Electric  Lij(ht,  anil  I'oom  (romiiany,  Shaffiold. 

^^L  Auocialen.  —  J.  W.  Chiaboloi.  Oentral  Bleclric  Litthtinn  Sutton, 
^■tVliitchaltroail,  Loeda :  CaplaiD  Tfaoman  llarritoii,  R  E. .  Bunnnti. 
^^H  TK<i  dii"'iii><icui  on  T)r.  Plonin;;'*  pa|icr  wiu>  tlivii  uoinmcnutKl  by 
^H<llr.  Swlnbnroa,  who  niterr«d  in  the  riml  |ilni;e  lo  the  oloetro- 
^«  ettttic  wllinciof  nnd  ilo  damping  arrang«tnCDt(>,  utAtinK  that  lAcy 
I  bad  tried  oil  damrring  but  pnferrad  Ibe  elaolrontaKnelic.  nnd  alio 
I  to  the  aparkini;  of  the  voJtmuten.  eiplniDlDiC  thoi  the  voltmeC4>r 
UMd  H-u  dosigned  fat  l.SOOpoltfl,  and  won  Irlnd  with  l',.VK).  H« 
did  not  like  mioa  becatiM  it  introduced  dllli'-uhiM  in  calibra- 
tlom.  TuroiaK  to  thn  wnttmeMr  Ihe  «|>««ker  hod  for  at 
lanat  five  )-(«n>  •ia)cg:wt4d  tlie  u»e  or  the  watt  me  tor, 
but  tlie  proCMKoni  hiul  ohjectod  bo  it  beoatue  of  it*  aiin- 
plWly.  Xotblng  mattere'l  lo  the  rrofc»Bor  if  It  were  mffidontly 
COinplLnted.  In  tli«  ].iB;ier  it<  won  inforrod  that  liU  wntU 
Uvterwaa  edu«l«l  ap  to  rewl  expcriiDonl*  on  the  nndtfohoi;. 
Tbe  (peokor  explained  how  It  cnma  to  pniM  thiiC  Ihix  iiar- 
ticulnr  wattmcl«r  wa«  wions.  Ho  fiiimd  that  cn|)iu:ily  di^l  not 
Cau'i'  ibp  error  hi  the  wattnieter.  1>T,  rierniiiR's  BUffWliotiB  were 
not  norract,  bnt  the  reeJ  error  wnH  duv  lo  Fuuoault  oiirronta  in  the 
hrae«  mac,  nnd  the  (iiiea>ker  explained  thii  by  moanii  of  n  diagram. 
Comlni;  now  lo  the  important  imt  of  Dr.  Fleidnr'a  paper,  the 
ikeri^roodaatolboviiluoaftlin  wattmotcrfor  readlnKputpMca. 
next  point  dofinicdy  ■etcliyl  wan  thoy  conlil  cnlcuUte  officleuoy 
full  toad,  in  tliat  tho  loM  In  the  Iron  wa«ii<">'islAQt.orii<Hr1yiio. 
A  thin)  point  unaettled  wa«  the  vslueof  thoopenoanipaieilirlth  the 
^bloMd  circuit  tnini>(ariner^  The  xpeaker  agreed  tliat  the  par- 
'"ealar  (rknatormer  eenl  to  Or,  Fleming  and  tealed  byhtni  waa  not 
good  one.  Aa  regiml«4  the  eddi-  c^rrenta  in  the  oopper,  tbeae 
wore  firat  inrtaliRatiid  by  Sir  \V.  TTiomnon.  and  aftot  thli  invoatj- 
Ipilion  Mr.  Swinbomc  bnil  m*dc  a  IaUo  *nd  used  wire  that  ooi[ht 
pot  to  Bavo  had  eddy  cuTroalA.  He  bad  tried  removing  the 
••condary  cliculwund  found  no  dlllecance  ;  hereiuovMl  tlie  iilioniihor 
bronm  and  tbe  end*  and  found  no  diffunenoe.  (teoently,  liowevor, 
Jhe  tbooglit  they  had  found  the  point  of  tlifficulty,  in  the  Voucaull 
fturrenta  in  the  oore.  Hu  protO(t«d  wninat  tea  aao  of  power 
IJactoTH  for  alt  tranKfarmun,  iw  it  voulaicad  to  wror.  bat  agreed 
witii  Ibe  tmparUuice  of  coat  and  woitrht.  tie  referred  to  a  paper 
fcUtinir  to  the  drop  of  a  tnuiaformnr  which  appeareil  In  InttttitAit, 
knd  tf  that  wi^re  Mnvet  then  Dr.  Flernlng'a  arTumniit  wna 
jitllegettrar  wrong.  Re  found  tlint  condeneer*  broke  down  In 
,pHtoUngcff  raUier  than  in  awiicbiOK'  on.  and  he  thoiii;)it.  ilio 
naaoa  was  due  to  a  kind  of  lucing  el^t,  nnd  not  that  pivcn  by 
Dr.  PlciniDg  In  conclusion,  Che  Bpeaker  oallpd  attention  to  n, 
•tation  wattmeter  exhibited  to  the  mooline. 

ProC  Forbea  agreed  na  to  the  taIoc  <a  tlio  paper,  if  only  in 
tcnching  Mr.  i^ninbnrno  to  make  an  nocuial*  wattmeter  and  a 
good  transformer.  Hitherto  pea|ilo  tliou{[ht  all  tranidormon'  hod 
aouewhaL  the  *amo  olHelenc^.  l)r.  Fteieiiuc'a  expwlmenta  hod 
eonobonted  bie  own  experiment*  with  the  Went Inghoiuw  tnuin- 
(otinar.  Crcat  attention  hul  juttty  been  {Mid  to  making  tntna- 
fortneni  efllcient  at  lighi  load?,  but  tbe  future  migbt  give  ri«e  to 
■ub-etatiuns  and  larger  tranaformct*,  wlien  Ibe  Rtoat  ellioiatiuy  at 
loir  loailf  would  nol  be  of  luch  great  importance.  Efficiency  at 
diRbrent  hjada  meant  doeigiiing  tho  proper  proportion  of  copper 
and  iron  tor  the  particular  load  wher«  eiBclency  woa  required. 
Somewhat  tbe  Mmo  held  good  when  jnwer  waa  tmnamitteu  front 
a  wAter-ioolor  i  tbe  elBolency  woa  rei|uir«d  at  full  load  and  not  ao 
tnucb  at  low  load.  He  had  found  ttiHt  at  Niagara  tbeceet  of  trana- 
formcrs  with  much  copper  would  bo  moro  than  that  of  tbe 
dynnince  :  with  lesa  co^por  and  lower  elBoionoy  at  low  loadr.  the 
OOP.1  wa-  hall  or  one- third  only. 

Hr.  Kapp  thought  Ibe  |in|«r  of  Dr   Fleming  of  iini(|ue  interenC. 

Ho  hod  the  more  conlidoncit  In  tliat  tho  llgurca   wore   evidently  in 

'  no  way  oookoil,  l))n*l  par  cent,   beini;  glircn  %»  tbe  ro>uIt  of  one 

'  «x|ierirneot   tbnuk;h    ImpoeaibUi.      Re   koked    upon    iho   paper 

■A     an      abeolutely      reliable      reccril    of      Iho    proMnt    iita(« 

of    tranafornier    praictice.     l)r,     Pteming   had    ueed     tlie    watt 

BiM«T  «y«tflm.    itnd    although    thii>    syatem    had    been  lued  at 

^Fnuikfort    with   itandardiaed    iiHtrumonte,    ho    (iroferrtd    the 

'valtmetor   method.    Ho   took   three    roodiog*   witli    iha    aun* 


vollmeler,  ueing  mercury  contact  «haiiEe«,  and  found  that 
by  taking  fmr  aet«  be  obtsinad  rery  cooat«tent  reealta. 
Stnoe  tbe  pubUcation  of  1^  ElcnoingV  p>pei  he  bod  himaelf  mode 
teata  to  eoe  the  elTeot  of  the  heavy  eoppw  core,  taking  one  trone- 
former  with  a  tbick  copjwr  winding,  nnd  anoihst  with  exactly 
f iTiiilar  core  wound  witli  thin  wlrfc  He  foond  that  the  leu  woa 
with  the  thick  wire  VJo  watte,  inotudlng  hyatereeia,  iind  with 
ibiii  l%>  watt»,  M  that  there  wae  no  gr^t  difTereooe  from  the 
[■uiwe,  Tlie  reitonrohei'  of  Dr.  Fleming  would  be  o(  the  groateet 
utility  in  cnablinii'  rtiigioeem  to  decide  upon  iho  relative  value  of 
dircat  mid  im  inform  or  sj-atema.  IJntd  now  they  hod  been  work' 
Ing  in  tho  dark,  aaaumtng  a  low  cffioiBiiov  a*  ooc-twontieth 
lowl.  Now  it  i*  found  tbat  It  la  poKiUe  to  get  tront- 
(urmera  with  7i>  per  oouk  oHlouincy  at  one-lwootloth 
IomI,  anil  SS  |>«r  cent,  at  one*tenth  lead.  The  lead 
at  ocatral  xtationa  never  nnk  below  one-lweatMth,  and 
Ibii  lowMt  load  lenda  to  improve.  Kvon  at  lighleat  loaiia,  tbere- 
foro.  tnnvformen  give  SO  pet  eeat.,  nod  at  htavi^t  load  BQ  per 
ceoU-Ht  high  nvcraKe  over  the  whole.  Bat  in  the  iliroct-curreot 
■yitem,  «  hem  the  looden  toio  3(1  j«r  cent,  at  heovicel  load,  tbe 
loN>  la  ei-ldently  greateat  at  the  tlina  of  hlgbeat  load,  whereaa  with 
tiaDfiortners  the  grwiteat  low  i*  with  tbe  light  loul.  Gngineeri 
would  irork  with  more  con(I4onoe  after  tlii«  jMiier  by  Dr,  Fleming. 
Till!  Preatdeiit  a^kml  Mr.  Kapu  whutlier  in  bin  teet  of  the  trans- 
former, till!  tranaformer  waa  closed  or  ojien  magnetic  circuit, 
whctlior  tho  lino  wiie  »-oro  inside  or  out,  and  whether  he  mag. 
nnlluid  tho  Inner  or  outer  core,  and  wbcthor  he  trnnalormed  up 
or  down. 

Mr,  Kapp  leplie'l  it  waa  with  cloaed  magnetic  circuit,  thick 
copper,  next  the  core,  thin  oiitaide.  proMura  100  votte  The  aame 
riirnain  waa  need  with  thin  wire  in  the  Hune  poaition  aa  thick  wire. 
The  tramfornMr  waa  of  the  Hrown  Boverl  typo,  Ij^nsfurming  up. 
The  PTeal4ent  mid  the  conditions,  therefore,  were  nut  tho  same, 
on  If  ho  hnd  iriod  ttamrformiag  down,  tie  would  deal  with  tbi> 
|iol'it  III  III*  remark*. 

Mr.  Xreralwd  thought  tliat  before  the  diicuaalon  on  thin 
ndtnirnble  papiircloMd.  attention  *hauld  be  rIvmi  to  the  hiirtory 
of  tlie  invetligations  into  the  theory  of  trani-furmere  I'aiMiing  by 
the  tbeorie*  of  the  early  oonatnictore.  he  dlrc-tol  attention  to  Ihe 
labour*  of  Prof.  Ryan  in  America,  whore  puper,  lie  couI«uded, 
really  solrei!  raoac.  If  not  all,  the  |irobl«m>  connected  with 
tnuiaformeni.  That  Jiapor  received  very  little  attention  hoie. 
Mr.  Mordey'e  well-known  exiiedmont'.  nliich  wore  in  direct 
oj>|iotiition  to  thoee  ol  Prof  Fornuia.  were  al*o  roforrod  to,  and 
the  speaker  hinted  that  probably  Mr.  Mordey  hod  by  thU 
tiine  began  lo  think  liLa  view  o)  l)ie  oaae  m^lit  be  wrong. 
Tho  ■poaaur  had  at  the  time,  an  hail  some  others,  eombatted  tbe 
vion  of  Mr.  Jlonley,  but  fonnd  that  I'lof.  Ayiton  alao  agreed 
with  Mr.  Mordey.  and  nccopleil  Ihe  rtnului  of  hiii  atudeate'  invoa- 
ligations  an  eormcl.  Ileiioe  ho  Iboufht  ho  might  bo  wrong, 
though  It  leomod  to  him  that  Prof.  Ayrton'a  conclotlona  wore 
contrary  lo  nature'*  laws.  Then  came  Mr  8wlnbumo's  paiier 
on  the  <leMigB  of  tnoeforner«,  which  wn*  caretotly  atudled 
in  America,  smd  tbia  paper,  tocelher  with  that  ol  Prof.  Kyan,  Ud 
tho  Americana  to  (to  bettor  wiUi  t(»iw(oriiier«  than  lo  tlile  country, 
anil  he  wan  glad  to  find  an  American  tranalonner  oomiaK  out  at 
the  top  of  the  Ctee  in  Ptot.  Flemins'e  experitnenta,  and  felt  it  waa 
only  joat  what  they  deoerred.  He  referred  to  hia  own  exneri- 
mcnta  in  colhkboration  witb  Mr.  Vignolee,  tbe  result*  of  which 
it«ro  in  accordance  with  those  of  Prof.  J.  Hoiikinaon.  but  it  was 
nut  till  tlie  (Hiblicatlon  of  l>r.  ITopklnsona  rnsulta  that  Ihe 
prof»iMr«  bcj^n  to  be  convortoil,  and  he  awured  Ihoni  tluit  thero 
was  mure  ju^  in  that  Iiislit'ilion  uver  one  profesaor  Uiat  repented, 
tliaii  ovuc  niiirly  anil  nine  who  continued  la  tlie  way  of  error. 

ISr.  ft.  B.  Sayera  sent  a  communication,  pointing  out  that  as 
with  a  conductor,  where  altomntecurrunte  were  used,  tbe  magnetic 
circuit  was  not  Dlfoct4xl  to  the  name  do[itii.  The  centre  of  the 
metal  wo*  not  magnoliaod  to  tho  name  extent  n*  Uie  outer,  and  tha 
*kln  might  even  be  opjioallo  by  roaaon  of  ihs  eddy  current* 

Mr.  Kverahod  aald  tbia  matter  had  boon  folly  gone  into  by 
Ml.  .Swinburne  and  Iiliii*Alf,  and  they  bod  found  that  tlie  olTect  waa 
vuty  itmiill.  In  exlreinecaso*  the  induction  lo  the  centre  of  tho 
iron  magnet  niiglil  lie  •  pec  cent,  less  than  outeldo. 

The  Preeldeot  then  slated  that  the  further  di«ouB*ion  on  Dr. 
Flommg'a  jiaiier  would  be  adjourned  u>  the  meeting  next 
Thiii-*iluy,  and  that  Sir  D.  SeJoioena  would  explain  a  new 
machiiio  which  wa*  exhibiuid  on  the  table. 

Sir  D,  Saleanena  then  eipluiiiod  that  hia  work  woa  tho  outoorae 
iif  Mr.  Tenia's  invcitigatiooji.  Ho  wit>  sorry  bo  could  not  show 
the  machlfio  in  action,  but  ho  thought  it  riKht  to  ahow  it  lirst 
to  the  IndLJtutloQ.  They  iniMt  take  ni*  word  for  it  that  it  had 
worked.  Tlie  iniicliiiie  was  for  the  purpcae  o(  producing 
alternating  eurrcntu  of  very  high  fny|uency  from  ordinary 
direct  currents.  It  had  been  made  by  Mr.  Pyke,  of 
Pylce  and  UnrriB,  who  hod  given  much  attention  U>  the 
qucelion  of  high  froquoacy  ourrenta.  It  oonaiatB  ol  two  disc*, 
whoao  outor  rings  nro  sic  tied  into  360  slole,  the  inau- 
nntism  In  one  aide  of  tho  machiiio  producing  induction  in  the 
othw.  Thedianietw  ht  only  I  ft,,  so  that  to  give  auffioieiit  alternn- 
tlone  it  luul  been  ai»d«  *o  that  both  ring«  levolred  ot  I, WO,  so 
that  the  paMitug  "jieud  waa  .1,000  rovolution*.  Thlo,  by  300. 
gave  over  u  inilliun  n.-v(i1iitiuiis  |ier  luiiiulc,  if  every  altomatioo 
aoloil,  as  bo  hu/  every  reamii  to  suppoee  wa«  tli«  case.  They  had 
given  it  Ibu  name  of  "(lireoloaltorsiBtinf:  current  Iranstoriner." 
The  interior  of  one  aid*  formed  the  fields  of  an  utdinary  motor,  and 
Ihootlior  agraimnoring.  Sending  current  in.  loadethem  revolve  In 
opiiositn  direction*.  The  current  uied  was  I  ampere  at  300  volte. 
•Dtl  be  hod  certainly  got  up  to  over  ItKI.OOu  volt*.  Thia  hu  bad 
taken  without  unpleaaant  olToct  thinugh  tho  body,  and  lighted 
I  vaiHiiin  tubes  tbeitliy. 
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TO    CORRBSPOMOBIITS. 

«■«  uunW  ro  /uniifA  •uMia  of  Mtrim^s,  Imu  «/  AVu 
Shairm,  IiuUiiUUiima,  CuniratU,  and  itny  tn/oniuUion 
anauKtfrf  ititt  BUetnaU  EiifmetrtOf  alUch  may  6* 
i)U«r<(^W]r  to  ow  rtadtn.  Imrmlon  MV  m/vniud  /A«( 
any   aetount    of    U<*r    intvnfKnu   gubmiUid    to  tu   mil 

0.  IJ.  W.  liiuuit,  130-1^0,  SitiiAvry  C«wl,  FUd  Stnd, 
London,  K.C.  Aiumymmu  ammuHictaiaat  wUt  not  hr 
notiad. 


TO    AOVBRTISBBS. 

AdrtrlUmciat  dkmU  U  aJdrtrntd  to  tho  V'uUihW,  lS!t-liO, 
'Sali^ry  Court,  Flrtt  Slrtrt,  K.C,  And  sltouU  rrac/i  him 
"net  later  than  nom  «/  ThnifUif.  Spooictl  T«naa  for 
a  ttrin  Ain  b«  urangfid  on  n^liaUw\. 

alTUATIONS  VAOAHT  '  Md  "WANT  PLICBB*  AdvcntM- 
in«DU  win  be  chM-fcd  %x  THREE  WORDS  for  ONB  PENNY 
with  ■  MIHIHUM  nbftrga  of  81XFBNCB. 


TO    SUBgCRIBERS. 

TllK  RUCCTKICAL  Hniiinkkh  "  can  be  hud,  by  Order,  /rtm 
any  yetcMgenl  in  Town  or  Ctmntry,  and  at  tMt  variout 
/Aii/uwy  ^iont;  or  it  ean,  if  f/rtftrtei^  he  mjtplied 
dtna/mn  UU  Ofite,  on  the  fetiowinf  term*.'— 

i  nwBlla  •  aaottti  l>  DiuaW 

Utilud  lUnffAam it.    3.L      ...    tt.    60.      ...    U^    Oi. 

OiW  PUcM. 4..  UJ       ...    9*.    «.      .,     Ifc,    61 

IPmi  Pi«d    P*y«t>Ia  is  AJvftnw.) 

f^utiM,  Pott  Ofit*  and  I'oalvi  t}rden  fat  Svhtnptwm 
and  AdoirtimtunU  tiuniU  be  imide  [mynifie  to 
0  a.  W.  Biaos,  JSff-t40.  Sai^lmry  Court,  floet 
/Vrad,  LonAm,  a»d  i*  ermmi  "  Unwn  Sank." 


MTOTICE. 


WiUi  Ihl*  tMiM  of  Uia  H*p«r  to  prmi  n  Supplomont  oonUiniaic 
ParlndU.  ukm  from  pboMgraptu,  of  Mr.  lUfBu  T«Ui,  Mr. 
OkM.  Onvtu,  mr.  mtmrrr.  jMt,  m.  r.  M.  MMrts*.  «nd  Mr. 


Bmrfi  rrniUr  ikonU  tte  iknt  he  geit  Mi*  gnpftemunt,  aiuil  nan- 
•Mirerf  >fitK  rA«  Papir  tkoubt  U  r*;^«1(d  M  the  /StlHainir  (^tet. 


THE  INSTITUTION  BALLOTING  LIST. 

lu  ft]iothcr  column  will  be  foand  tli«  ln»titation*» 
Conacil  liit  of  thoAC  nftmca  8ug(;o«Aed  fcnr  ofiunal 
positions  dnring  the  fortheoming  year.  On'  Uftml 
previous  occasions  it  has  b«cn  tiiir  ROod  at  btd 
fortune  to  have  given  pablicit;  to  advene  oriticuoB 
on  tlie  tactical  manaf^ement  of  the  iTistitatioB.  '  ll 
will  be  remembered  that  some  years  ago,  owing  to 
the  expression  of  opinions  from  outside  noembarm, 
the  Coancil  adopted  the  pl&n  of  ginnn  altanurtm 
names.  In  many  respects  thia  was  a  belter  plan 
than  the  present,  but  waa  found  lo  have  tntuperah^ 
objections,  due  principally  to  "  human  ni 
An  examination  of  the  matter  soon 
how  great  the  difficulty.  Goutlcnien  are 
prooched  by  the  Coancil  to  ascertain  if  t^ 
will  serve  if  dcctcd.  Now.  if  six  gentlemen  «• 
nominated  from  the  Council  and  only  thro*  eMi  be 
elected,  three  bavo  to  stand  out  in  the  cold — it  may 
be  with  a  very  few  votes  to  their  namoti.  tiaeb  a 
position  in  an  unpalatable  one,  and  not  dflalsvd  by 
the  majority  of  people.  It  may.  and  ofuto  is,  taltvi 
to  mean  that,  in  the  eyes  of  the  Council,  who  sboold 
have  a  f^od  opportunity  of  knowinfi  aligjbU 
parti«s,  a  man  is  considered  eligible  who,  in  tba 
estimation  of  the  majority  of  members,  ia  only 
fit  bo  be  placed  at  the  bottom  of  the  UbX.  U 
human  nature  was  not  such  a  huge  factor  with 
meraberB  of  the  Oounoil  as  well  aa  with  ordii 
mcmbeniof  the  InHlitution,  th«  aetection  of 
candidates  by  the  Council  would  be  the  boat 
way  of  ensuring  a  competent  C'ounoil.  UnfcrBO' 
nately,  however,  there  is  boo  great  a  tendaoey  lo 
form  a  ring  rather  than  to  ensure  due,  and  wM 
imduo,  representation  of  every  branch  of  th«  pn>- 
feasioD.  Tbo  welfare  and  reputation  of  the  Inati- 
tution  is,  if  not  lost  sight  of,  relegated  to  Ifaa 
background  in  the  effort  to  ensure  (be  oonttnoa- 
tion  of  ruling  aa  it  exists.  And  yet  nvcty* 
one  who  considers  the  <]aeetion  will  agroe  tbal 
continuity  of  action  is  a  neoesaity,  and  no  one 
would  wish  to  upset  a  Council  which  conducted  tta« 
bimiuees  fairly  well  by  new  brooms  that  waobed  la 
change  everything.  We  have  not  the  ■U^bleal 
doubt  but  that  the  Coancil  are  folly  alive  to  tiM 
diftlcutty  of  pleasing  everybody,  and  wo  talw  It 
as  a  aign  of  strength  rntbor  than  of  weakneaa  thai 
they  say,  These  are  the  men  yoa  ongtat  to  dect, 
rather  than  leaving  selection  to  a  working  oliqoe  or 
the  haphaTiard  teledtJon  of  a  lucky  -  bag.  Tbt 
number  of  members  who  take  any  gT(<at  tntoriMt  ia 
tbe  selection  of  Council  in  coiuparalivuly  small,  aaJ 
composed  of  two  bodies— the  one  supporter!  of  tbe 
existing  Coimcil,  the  others  supportors  of  tboa*  wbo 
would  like  to  be  on  the  Council.  It  is  ooneoaMary  lo 
say  that  membership  of  the  Conocil  to  pnesiol 
business  men  has  a  oonaidarable  value,  avflii  tboaj^ 
that  value  cannot  be  gauged  in  poondi  atocUog: 
therefore  ordinary  members  should  be  sooiewkal 
jealous  of  those  submitted  for  their  approraL  Tb* 
present  selection  of  names  will  not,  as  we  say,  ptsMs 
everybody,  but  on  the  whole  the  sopfiort  oC  lh» 
members  should  be  with  the  action  of  ComuoL  OfVa 
the  officers  full  eou6dotioQ  or  nothing  ia 
matters  which  are  of  vital  import. 


I 


I 


I 

i 
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THE  SPECIAUSATION  OF  ACCUMQUTOBa 

We  are  rapidly  oonung  to  the  time  when  it  will 
be  considered  as  loose  to  Bpeak  aboat  or  specify  an 
"  accumulator  "aa  it  is  to  specify  a  "dynama"  The 
time  was,  and  not  so  many  years  ago,  when,  for 
ordinary  porposes,  there  was  only  one  Mnd  of 
dynamo  made — the  ahont  Gramme  ring  type — and 
this  was  used  for  any  purpose  that  might  be  re- 
quired, bolstering  up  its  incapacities  with  resistances 
or  other  makeshifts.  Nowadays,  the  requirements 
of  a  situation  are  accurately  determined,  and  the 
djmamo  is  specified  and  made — direct  or  alternat- 
ing, shunt  or  compound,  or  over-compounded,  with 
light  fields  or  heavy  fields,  lai^e  air  gap  or  small  air 
gap — according  to  the  conditions  for  which  it  is 
required.  The  same  specialisation  of  the  accumu- 
lator has  not  yet  been  achieved,  but  it  must  come. 
There  are  two  entirely  different  ways  of  considering 
the  accumulator,  as  we  have  already  had  occasion  to 
point  out,  in  that  the  accumulator  may  be  con- 
sidered, in  any  generating  plant,  either  as  belonging 
to  the  plant,  the  capital  side  of  the  account,  or  to 
the  fuel  or  maintenance  side.  The  tendency  which 
at  first  was  to  consider  the  accumulator  entirely  as 
plant  has  lately  swung  over,  to  a  very  large  extent, 
to  the  tendency  to  consider  it  as  a  &ctor  in  the 
maintenance  account.  The  two  points  of  view  are 
distinct.  They  require  different  methods  of  calcula- 
tion and  arrangement.  Both  are  equally  necessary, 
and  although  it  is  evidently  well  to  pay  attention  to 
the  maintenance  theory,  the  other  must  not  be  left 
too  much  out  of  acconnt. 

The  two  views  differ  more  particularly  in  this  : 
that,  considered  as  plant,  the  accumulator  should  be 
of  the  utmost  perfection  at  all  pomts,  price  being  to 
a  large  extent  a  secondary  consideration.  The 
same  thing  is  seen  with  other  plant — dynamos,  for 
instance.  Where  power  is  dear,  it  is  certainly  better 
to  buy  the  very  best  dynamo,  even  if  considerably 
dearer.  On  the  other  hand,  if  the  accumulator 
is  to  be  considered  as  maintenance,  an  item 
to  be  gradually  used  up,  of  the  same  relation, 
in  fact,  to  the  output  as  coal  itself,  then 
cheapness,  combined  with  a  fair  efficiency,  is  the 
quality  required,  the  wearing  out  being  calculated  as 
part  of  the  cost  of  production  of  the  current.  On 
the  one  hand,  then,  the  accumulator  is  deserving  of 
the  same  extent  of  skill  of  investigation  and  im- 
provement which  has  given  us  the  dynamo  of  98  per 
cent,  ei&ciency,  and  on  the  other,  is  subject  to  the 
same  considerations  which  lead  an  engineer  to  select 
his  type  of  coal.  Bequirements  differ,  and  accumu- 
lators, therefore,  must  receive  the  same  amount  of 
spe(»aliBation  that  has  been  given  to  the  dynamo, 
each  occasion  for  their  use  being  considered  on 
their  merits.  We  shall  find,  primarily,  four 
different  types  of  accumulators — portable,  trac- 
tion, house,  and  station  cells.  The  require- 
ments for  the  first  are  extreme  lightness,  with 
capacity  for  a  steady  discharge ;  the  traction 
cells  are  also  required  to  be  light,  but  with  the 
capacity  of  responding  without  deleterious  effect  to 
uneven  and  heavy  discharges ;  the  third,  the  house 
cells,  are  required  to  be  of  a  natare  not  necessarily 
very  light  in  weight,  which  can  be  charged  regu- 


larly, will  render  a  high  efficiency  at  steady  dis- 
charges, and  will  maintain  their  charge  without 
local  action  for  days  or  even  weeks ;  the  fourth,  the 
station  cells,  also  need  not  be  light,  but  must  be  able 
without  bad  effect  on  the  plates  to  respond  to  heavy 
and  sudden  demands  to  fill  up  the  breach  in 
case  of  failure  of  dynamo,  for  a  few  faoniB  at  a 
time.  Now  these  requirements  differ  almost  as 
largely  as  those  for  dynamos,  and  in  the  same 
way  that  the  cost,  proportions,  and  weight  of 
these  machines  are  considered  beforehand  and 
provided  for  by  the  designers  and  manufacturers, 
must  the  design  and  manufacture  of  secondary  cells 
be  considered.  A  method  of  perfection  costing  a 
shilling  or  two  extra  for  accumulators  would  not, 
perhaps,  be  worth  application  for  one  type  of  plate, 
which  might  render  the  most  efficient  service  for 
another.  We  make,  therefore,  a  plea  to  both  con- 
sulting engineers  and  manufacturers  for  stiU  further 
efforts  in  tbe  direction  of  the  specialisation  of  accumu- 
lators, confident  that  greater  attention  to  this  point 
must  prove  of  advantage  to  the  industry  at  large. 
Qualities  that  militate  against  the  use  of  one  type  of 
cell  may  certainly  prove  of  advantage  in  other  fields 
of  work,  and  it  will  be  of  utility  that  the  outside 
consumers  should  be  aware  that  tbey  can  obtain 
cells  of  this  or  that  character  as  accurately  as  they 
now  can  their  dynamos. 


CORRESPONDENCE. 


'  ODfl  mfen't  word  it  oo  nun'B  word, 
JuiUcc  nsedi  ttut  balh  ba  bunl. 


1. 


WHAT   IS   THE   USE   OF   A   SHUXT    TO   A 
GALVANOMETER  I 

Sir, — I  am  a  very  puzzled  student,  but  no  doubt  what  ia 
mud  to  me  is  clear  water  enougb  to  aomebody.  1  wish 
that  Bomebody  would  belp  to  improve  my  mental  condition 
ID  this  matter.  I  am  told  that  a  shunt  ie  used  with  certaio 
galvanometers  so  that  the  gi^lvanometer  coils  shall  not  get 
too  much  current-— hence  get  heated  too  much  (C*  B).  I 
am  told  that  putting  in  a  shunt  or  30  shunts  does  not 
alter  tbe  current  in  the  original  conductor,  providing 
pressure  is  constant.  What  is  the  sbuut  for — to  lessen  the 
pressure,  to  prevent  heating,  or  what  1 — Yours,  etc., 

A  PLUCBatD  Stddknt. 


ACCUMULATORS :  CHEAPNESS  V.  EETICIENCY. 

Sib, — Tbe  letter  of  Mr.  Frank  King,  in  your  last  inue, 
carries  internal  evidence  that  it  was  written  under  the 
inSuence  of  several  misapprehensions. 

In  the  first  place,  I  may  state,  on  my  own  reaponaibility, 
that  the  remark  of  which  Mr.  King  complains  can  be  sub- 
stantiated wilh  about  the  same  facility  as  it  can  be  made. 
Can  Mr.  Kin^  state  definitely  that  his  company  do  not 
"favour  cheapness  rather  than  extreme  efficiency '  t 

I  can  at  the  same  time,  so  far  as  my  experionca  goes, 
confirm  Mr,  King's  remark  that  the  KP.S.  accumulators 
will  compare  favourably,  both  for  efficiency  and  durability, 
with  any  type  of  accumulator  at  present  manufactured  (on 
a  large  scale).  I  have  do  reason  to  thick  that  the  Elecineal 
Engineer  differs  from  me  in  this  view. 

This  being  the  case,  I  am  pussled  to  understand  what 
Mr.  King  can  mean  when  he  speaks  of  "  questionable 
means  of  advertising  so-called  new  inventions  by  unfair 
comparison  with  the  company's  Koods." 

Is  my  patented  device  of  throwing  down  a  slight  film  of 
gold  upon  the  surface  of  a  grid,  intended  to  carry  peroxide, 
a  "to-a^ed  new  invention  °1  If  so,  is  it  an  old  invention, 
or  is  it  no  invention  at  all  1  In  any  case,  how  could  it 
possibly  be  compared,  fairly  or  unfairly,  with  "the  com- 
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iptny'e  goods  "  1  The  jirocesa  was  devised  lo  im|»rov«,  not 
'to  compUA  witb,  iM»t«d-Kr)d  McumuUcora.  Of  counr, 
Mr.  Kiii^  lu«  ft  pAffoci  ti^bi  lo  bia  awn  opinion  rospMtin)i 
Ihe  prai'licil  valii«  ti(  Uiis  ilevtoe  in  obviuiof;  the  local 
Aolioa  iu  Uie  p«roxi>lo  (^ate,  itn  ncUoa  inv<dving  &  eon 
lioaoiu  loM  ol  otiorgy,  and  Uic  iiliimatfi  '.leatTiiouon  ul  tb« 
[  pUu.  But,  M  bo  hM  nob  t««tod  (be  vfToct  oi  tbe  gildin)?, 
Of*  Opinion  sMt  acaroely  be  vorth  mucb. — Youra,  *tc-, 

Desmono  a,  PrrzOKttAi,D. 


decembj:r,2..i^, 


EUCTRIC  LIGHT  AND  POWER. 

BV  iJtTMUH  t,  <lUiri  AMOO.IUM.IMBr.  KLBCTtlClL  KMIIKKKtli. 

(MirifhUnferved) 

ill  VT.-^-Olhl-B  UW  AND  TRK  ELECTRIC  CIRCCrit 

fl.\nUinitni  from  fag*  $,V.} 

Coicitialiim  9/  JtttutiUKt. — Tbi^  rMMt«nco  of  a  coniincttng 
wire  deiMnda  on  tbree  tbinfta :  1.  It*  lonptlh.  2.  Its 
diuruotcr,  or  cioia  Mctioiul  area.  3.  lu  spocific  roBistanco, 
or  tubslance  it  ia  nude  of. 

The  ro«iaUnefl  of  a  conducting  patb  varies  directljr  wiib 
ili  length,  so  that  a  conducting  wire  300  yarda  long  bat 

1  •xactiy  double  the  reaiiUnce  of  one  that  i>  100  yartli  long. 

'  Tbe  miftance  of  a  condiioting  path  rariet  invertoly  a.% 
it*  oraee^ecUonal  am,  or  inroreoly  u  the  sqaaro  of  it« 
dianiRtcr  (uoa  being  |iroportional  to  tbe  square  of  tbe 
diameter),  10  that  the  chinnor  a  conducting  wire  bocomoB, 
Uie  greater  in  iu  rotietance.  A  wire  baring  an  area  of  one 
■quara  inch  h^s  onfrbalf  the  resistance  ot  a  wire  bavin),' 

I  ftn  area  of  half  a  s'jiure  inch,  and  if  the  sise  of  the  wirea  be 
•xfMraeeed  in  their  diametere,  then  a  wire  of  tin.  diameier 
has  four  times  the  reeialaoce  of  a  wire  of  lln.  diameter, 
and  a  wire  of  2in.  diametor  baa  a  reaitUncft  of  one  fourth 
of  the  mi"t«iica  of  tbe  I  in.  wire.  The  square  of  1  is 
1x1^1  ^4p,  tJie  eqiure  ofj:^}  K^n^^if*,  and  the  square 
of  2-Sx3-4,  and  aince  the  toMBi-knoe  varie*  inversely 
aa  tbe  sqnare  ot  the  dianeter,  we  therefore  hare  — 


Firsl  wirerf-liD.  .-.(P-l 


I 


ratio  «! 


<-4 


Saeond,.    d-Jln.  .*.«f»-i  .•.  i,-4  ... 

ThiRl    ,.    J-3in..-.<P-4.*.i-l.\      „  -J. 

The  TOsiBUnoe  of  a  conducting  |utb  varies  directly  with 
iu  "  Specific  resisunce." 

Tbe  apeclflc  reaiaunoe  of  a  substance  aigiiilies  the  reaiat- 
anoe  It  has  compared  with  Ihe  resistance  of  some  substance 
t«k«n  as  a  auodard,  both  substaaces  being  of  absolutely 
the  Mm«  dloMisioos  and  under  the  same  conditions,  such 
u  tenMrature,  mo.  The  SMcllled  dimensions  aro 
«zpreMea  either  in  Frcneb  or  in  K'lKliah  measures.  When 
Uie  fomer  are  used  the  e^pecifio  renisunce  ol  a  substance  is 
thtt  gireti  by  a  mass  having  a  erase -sectional  area  of 
one  centiinelre  aiul  a  length  ol  one  centtmotro  ;  when  tho 
latter  is  aaetl  it  is  that  given  by  a  mass  having  a  ctoib- 
aeeliooal  area  of  one  square  inch  and  a  lengio  of  lin  . 
tht  rMlatance  in  each  case  being  measured  lengthwise. 
Hi*  "  Retativo  resistance  '  of  a  subeunce  stgoiHet  simuly 
the  reaiitoace  aa  compared  with  a  staadard,  do  Biatt«r  wD;it 
the  dimeniiona  are,  prorided  they  ore  the  same  for  each. 
Kospectiiig  the  relative  reuNUnces  of  tbioe  aubetancos — 
silver,  copfMr,  and  iron— it  will  be  found  that  giving  unit 
resistance  to  silver,  tbe  values  for  copper  and  iron  will  bo 
1-06  and  6'4,  or  puttin|;  silver  at  100,  the  others  will  be 
lOG  and  (iiO.  From  this  it  is  seen,  that  having  two  wires, 
one  ol  ooppen-  aixl  tbe  other  of  iron,  both  having  the  same 
dtomater  and  length,  the  reecstance  offered  by  Iroii  wire  will 
be  aix  dmea  as  much  as  that  offered  by  the  ooi>i>er  wire, 
becattae6-4-l-l-06or640  r  IOC -6.  roughly. 

The  apaeifio  reaisUnce  ol  pure  annaoMd  ailvor  in  Eng- 
lish Dwasore— that  is,  of  a  nuMi  having  one  eqitaro  inch 
arts  and  Itn,  length— E*  about  -00000w33,  or  ^,(Jop,  a( 


an  ohm,  tbcrcfofo  tbe  rosisUiioe  of  a  bar  of  eilver  ol  Ito. 
area  and  1ft.  long  will  be  -0000076,  or  ^nVvv  "'  *"  °^  ■ 
this  ie  with  a  temperatare  ol,  my.  ISdog.  C.,  or  tMwfj 
6.'>'leg-  F.,  which  may  be  takan  as  a  fair  average  tempera 
tnro  of  the  aunosphore  in  England.  Knowing  tbe  relauvi 
rGsisianoe  of  »ny  sutHiance  at  the  same  tenperoturt,  iu 
resieUnco  could  be  easily  eolculated  out  per  aqiure  iad  £a« 
by  mulli)»lying  tbe  reaislaoce  of  a  square  incb-foot  bar 
of  silver  by  the  relative  retiatsnce,  tbe  qoestien  d 
lengtb  and  area  can  then  bo  treated  accorrltiig  to  tlw  liwi 
[n-evioiisly  given.  The  enormoua  high  cool  ol  sDrv 
naturally  entirely  probibtU  its  nse  as  a  conducting  wira, 
and  the  next  beat  conductor  is  copper,  whiob  >■  oolt  1 
little  way  behind  ailver  in  onestion  of  condoctiviiT 
Although  far  below  silver  in  prtoe,  copper  ie  an  Upmlvi 
metal,  ranging  from  £50  to  XJM)  per  Ion,  oooordiBg  to  lbs 
state  of  tbe  copper  market.  Tbe  cu{HtAl  that  moat 
in  copper  for  feeders  and  distiibuting  misins  for  a 
electric  light  station  comes  to  a  very  heavy  aum,  1 
ooe-tbtrd  of  tbe  toul  coat,  and,  aa  may  be  axpecMi  *W 
price  of  the  meul  is  bound  to  become  mors  ezfMMM » 
time  eocs  on,  on  account  of  the  increasing  onDiial  cqbm^ 
lion,  duo  to  a  groat  degree  to  tbe  progreoa  of  elsctric  *m 
This  is  asauming  that  no  large  sources  are  dieoovared. 

Copper  is  the  only  metal  that  is  uaod  for  emmjnai 
electric  currents  for  lighting  purpoaea,  and  it  ia  aaed  « 
nearly  all  cases  for  electric  transmission  of  fiow  tmi 
tiiu:tion.  There  are  some  tram  lines  where  ailioon  branai 
wire  instoiid  of  copper  is  tiied,  but  these  form  an  exeeMka 
Wo  will  now  proceed  to  work  out  a  practical  fomu  hr 
calculating  quickly  and  easily  the  resiatanoo  ot  a  Mfftt 
conductor. 

Tbe  resisunu  of  a  bar  of  pure  hard  drawn  copper,  Ifi 
long  and  lin.  diameter, may  betaken  as  -OOOOIOB, tv,|(i, 
of  an  ohm.  The  commcreiat  conductivity  of  good  aD|ipv 
should  not  be  un<ler  OK  per  cent,  of  that  of  tbe  p*i 
copiter,  and  since  conductivitv  ia  tbe  reciprocal  of  rwa^ 
ance,  therefore  tbe  resistance  of  commereial  oap{MW  obvM 
not  bo  greater  than  102  per  cent,  that  of  the  pur* 
Making  this  cotrectioD,  we  find  the  resiatano*  o(  ihe 
bar  for  commercial  copper  wilt  now  be  0000107,  or 
of  an  ohm.    This  ia  for  a  temperature  of  18«leg.  C 

Three  thousand  feet  or  1,000  yards  of  No.  131ei(al 
gauge  (L.S.G.)  cop()er  wire,  having  u  dluneter  ot  -IC 

ni.iy  be  taken  oa  measuring  about  ihre«  ohms  of 

18(ieg.  C.  or  6M^  F.,  the  oonductivity  being  08 

To  calculate  tbe  reaistaoce  of  any  siMd  copper  ( 
having  conductivity  of  98  per  ceol^  Apply  tha  I 
rule  :  0ivide  the  lou].>th  in  feet  by  93,000  timae  tbe 
of  the  diameter  in  inchee ;    the  quotient   vrHl    gtvi 
reaistance  in  ohms.    That  is. 


{ 


Ohms 


_        Length  in  feet 
(diameter  in  inches)*  X  03. < 


or, 


.U- 


D»  X  93.000' 


When  resislaitcee  are  very  btgh  they  are  exprvaaa 
megohme,  one  meigt^m  signilyiog  one  million  (1,000, 
ohms. 

When  resistancee  aro  very  low,  they  are  nun— 11  aa 
retcrobma,    one     microhm    signifying   ifae    oaa-aaUIieBih 

part  (T.inri,5«)  •>'  »"  ^^^ 

When  currente  are  very  small  in  rolqe,  fcbev  an  ei- 
pressed  aa  milliamperes,  one  milUampere  ngoAjitg  ihe 
one-thonaandth  (iVsn)  port  of  an  ampere,  bat  lUa  eaaO 
unit  is  rarely  used. 

A  few  examples  will  now  be  given  ot  app(jai{  Obmi 
law,  and  Uie  nilea  given  for  calculating  iiaiaiaiM»a 

1.  A    dynamo  working  at  110  volte   praeasre 
terminals,  leods  a  bonk  of  tncandeseent  lamps  ban^ 
toul  reaistance  of  -3  ot  on  ohm ;  bow  much  current  do 
Ukel 

Applying  Ohm's  law  we  bare  C  -  ^-  at»d  ineentin 


It 


110 


for  E  and  R  we  get  C^  —f-"  ''^''>  hence  SM  osiperM 
the  current  uken  by  tbe  lanpa. 
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2.  How  manv  volts  are  required  to  forea  a  currant  of  iS 
amperes  througn  a  circuit  having  a  resiatanee  of  three  ohnu ) 

E  =  C  R  =  48  X  3  =  U4  . 

Hence  144  volta  would  be  required. 

3.  Find  the  resistaoce  of  a  nircuit  where  40  incandescent 
lamps,  each  taking  -6  of  an  ampere,  are  run  at  a  pressure 
of  100  volta. 

The  total  current  will  be  40  x  '5  ^  20  amperea,  there- 
fore 

^     TOO 
C  "  20 


EC        lUU      - 


Hence  the  reeiBtance  ie  five  ohms. 

4.  A  certain  copper  wire  haa  a  resistanee  of  three  ohma.  If 
this  were  replaced  by  an  iron  wire  twice  as  long  and  half 
the  diameter,  what  would  be  its  resistance  1  First  of  all, 
the  relative  resistance  of  iron  is,  say,  64,  and  that  of 
copper  is  106,  hence  the  iron  wire  has  (6-4-rl'06)  times 
as  much  resistance  as  the  copper  wire, 

6'4 


or, 


x3=—    ohros. 
1-06  106 


Second,  the  iron  wire  has  double  the  length  of  the  copper 
wire,  and  has  one-half  the  diameter,  so  the  resistance  must 
now  be  multiplied  by  2  and  again  by  4, 


or, 


'-^x^      4^j^g  , 

106     1      1  ' 


Hence  its  resistance  is  146  ohms. 

5.  Calculate  the  resistance  of  a  copper  wire  150  yards 
long  and  ^in.  diameter.     Applying  our  rule  we  have 


E  = 


450 


I)»  X  93,000   0825  x  93,000 


=  -077 


Hence  the  resistance  is  '077  of  an  ohm. 

6.  A  dynamo  working  with  100  volte  pressure  at  its 
terminals  delivers  a  current  of  10  amperea  to  a  group  of 
lamps  200  yards  distant ;  there  must  not  be  a  greater  drop 
of  potential  along  the  line  than  2  per  cent.  What  must 
be  the  diameter  of  the  wire  used  1 

As  the  total  loss  is  3  per  cent.,  this  is  two  volts  drop,  or 
one  volt  drop  in  sending  the  current  from  the  dynamo  to  the 
lamps,  and  one  volt  drop  in  returning  from  the  lamps  to  the 
dynamo.  We  have  now  to  find  what  reaistance  will  absorb 
one  volt  in  forcing  10  amperea  through  it.  This  evidently  is 

=  ohms,  or  —  =  "1  of  an  ohm,  so  that  a  resistance 

amperes  10 

of  one-tenth  of  an  ohm  will  cause  a  drop  of  one  volt  in 
sending  10  amperes  through  this  resistance.  From  this, 
it  is  seen  that  one  length  of  wire  between  the  dynamo 
and  the  lamps — namely,  200  yards — must  not  have  a  resist- 
ance more  than  1  of  an  ohm;  similarly  for  the  second  or 
return  wire.  The  length  and  resistance  are  given,  and  the 
diameter  ia  wanted. 


How, 


D*  X  93,000 


"V  \K  X  93,000/  ' 

.  -.  D  =     /( ^ ]  =  J(-0645)  -  ■254, 

V  \i  X  93,000/      ^^  ' 


Hence  the  required  diameter  of  the  wire  is  a  little  over 
Jin. 

Oondiidors  and  Instdaton. — All  substances,  so  far  as  we 
know,  will  conduct  electricity  to  a  greater  or  less  extent, 
and  the  property  which  a  substance  has  for  conducting,  or 
acting  as  a  medium  for  the  passage  of  electricity,  is  named 
its  "conductivity."  A  good  conductor  ofFors  little  resist- 
ance, and  a  bad  conductor  ofi'ers  great  resistance ;  a  bad 
conductor  is  called  an  insulator,  bo  that  a  good  conductor 
acts  as  a  bad  insulator,  and  a  good  insulator  acta  as  a  bad 
conductor.  The  various  metals  conduct  best,  hence  their 
conductivity  is  very  high  ;  silver  lakes  the  first  place,  and 
is  put  down  as  the  standard.  Copper  follows  close  behind, 
and  the  other  metals  take  their  place  in  order.  Acidulated 
liquids  come  next,  then  other  liquids,  such  as  aea  and  fresh 
water,  etc.  (oils  excepted)  -,  wet  wood  is  considered  as  a 
partial  conductor,  hence  ^eat  care  should  be  exercised  In 


seeing  that  the  wood  enclosing  or  supporting  conductors  ia 
sound  Hid  dry.  Dry  wood  belongs  to  insulators  ;  nearly 
all  other  materials  are  classed  as  insulatora. 

There  is  no  defining  line  between  conductors  and  insu- 
lators, as  may  be  judged  by  the  not«  just  given  respecting 
wood.  It  was  stated  that  thero  is  no  subabanee  that  abso' 
lutely  checks  the  jiassage  of  electricity,  and,  on  the  other 
hand,  there  is  no  substance  that  does  not  offer  some  resist- 
ance. Hence,  we  may  divide  substances  into  two  classes — 
one  class  to  conduct  eleotrioity,  called  "  conductors,"  and  thfl 
other  class  to  stop  electricity,  called  "  insulatora." 

In  the  following  taUe,  the  best  condactw  is  placed  firat. 
Half-way  through  the  list  the  conductors  have  such  bad 
conductivity  that  the  next  commences  the  insulator  class, 
and  those  following  have  been  put  as  near  as  possible  in 
their  proper  order;  the  nearer  the  end  of  the  list,  the  worse 
the  conductivity  or  the  better  the  insulator.  It  is  difficult 
to  aay  exactly  as  to  the  relative  position  which  several 
insulators  at  the  bottom  of  the  list  should  occupy.  There 
seems  to  be  little  reliable  information.  Some  insulatora  load 
a  good  deal  of  their  insulating  quality  «s  time  goes  on,  ao 
that  although  tests  will  give  a  very  high  initial  result,  it  ia 
found  that  they  drop  off  considerably  after  use,  and  so 
become  of  lower  insulating  quality  than  others  that  were 
initially  lower,  but  remained  fairly  constant. 


Tabclatios  15. 


Clwwil  OK  Cmiduclorg. 

Silver. 

Copper. 

Silicon  broDKC, 

Gold. 

Aluminium, 

Zinc. 

Phosphor  BrciQKe, 

I'UtinuiQ, 

Wrought  iron. 

Tin. 

Cast  steel. 

Load. 

tierman  silver. 

Plabuioii). 

Mercury. 

Carbon, 

Acide. 

Soft- water. 

Freeh  water. 

The  body. 

Wet  wooci. 


Clojiiitil  OK  lnJtit/<Uorii, 
Dry  wood. 

Morhle. 

Paper, 

Oils, 

Porcelain. 

Wool. 

Silk. 

Salphnr. 

Sealing  wax. 

Ream. 

Vnlcanixed   bitumen, 

Mica. 

(iutlapercha, 

Flint   glaas 

Shellac. 

Vulcanlxed  indinnibber. 

Ebonite. 

Pai-afiin  nax. 

Ury  air. 


The  various  wooda  possess  a  great  differencQ  in  resist- 
ance ;  the  best  insulator  is  put  first  in  the  following  list  : 

Pine. 

Mahogany  (worst}. 

The  fallowing  tabulation  gives  the  relative  conductivity 
of  some  of  the  more  important  materials  used  as  conductors 
and  insulators: 

TABrnTios  le. 


Teak  (best). 
Walnut. 


Lignum  Vitie. 
Rosewood. 


Material. 

Sliver  (annealed).. 
Copper    (hard 

drnwn)     

Silicon  bronze 

Phosphor  bronze,. 

Platinam 

Wrought  iron 

Cast  steal    

Tin    

German  silver    . 
Philinoid 


Conductivity. 


100 

93 
90 

2i 
16-e 

tea 

96 
11-4 

1-2 
4 '4 


Material, 


Mercnry 

Carbon 

Mica 

Rottaporcha 
Flint  glass 

Sbelloc 

Indiacubber(vul 
cnnived) 

Ebonito 
Parnffin  wax 


Conductivity. 


Ifl 

005 
_l 

i__ 

30  X  Iff' 
I 

300x10" 
I 

60U  ><  10" 

1 
1,000x10" 

_    1 

1.900x10" 

^_1 

■2,300x10" 


The  last  seven  materials  are  insulators  of  the  best  kind, 
and  tlieir  enormous  reaiatance  aa  compared  with  the  con- 
ducting metals  can  be  observed. 

It  may  be  mentioned  that  10'^  signifies  one  hundred 
thousand  million  millions  (100,000,000,000,000,000). 

(To  be  canimued.) 
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A  HEW  ELECTRICAL  DISTRIBUTION  STSTBH. 

OerUin  improTemeRta    in  elBctrical  diBtribauon  hare 
FMantty  bem  completed  b^  Uessra.  J.  E.  H.  (3ordon,  which 


formera  at  the  lab^taUoDS  to  gm  200  volti  mnd  dntri 
bating  the  low-tensioa  current  on  the  three-wire  tyatem. 

With  regard  to  the  first  improTAinent,  low-t<m«on  maim 
are  at  present  laid  either  in  the  form  of  copper  stripe,  which 


B 

—  nut  'fintOrrmh 


Via.  1. 


have  been    patented    by    their    chief    engineer,   Mr.   T. 
TomUnaoii,  by  whom  the  improrsmenU  have  been  deviaert. 


—ntoPoHvr 


'^^^ 


XXiivtOMtniutan 
ftafnmReaf 


JU. 


-  EnUr^SHtlchalCanntttiaaattH 
sinmng  Ifii  action  efttxg  Lqutliiinf 


Fia.  lA, 


The  inproTemenle  relate  to  two  parte  of  a  dietributing  net- 
work.    TIm  fint  refen  to  low-tenuon  maiue,  and  ia  equally 


are  placed  in  condaita  and  stretched,  or  in  the  fora  .: 
insulated  cables  either  laid  in  iron  or  eartheDware  pipei  s 
buried  in  tbe  ground.  The  introdocera  of  this  new  gyna 
claim  that  great  difficulties  have  been  tocumd  by  ix 
copper-strip  system,  as  the  sntnuce  of  wiy  water  in'.; 
the  trench  destroys  tbe  ioialation,  and  the  giving  nr 
of  any  of  the  tightening  appUaiWM  mxamm  the  tuipi  u 
slack  and  eauses  shrat  circuits.    Tlt^  un  further,  whti 


L.T.f£eOt»S 
tOOVblfa. 


■^^  MQUALIZINC 

—.VwvamitMat . 


Fio.  a. 

of  a  h»^e  size,  not  applicable  to  altemating-eiunat  d» 
tribution. 


Fig.  3. 


applicable  to  all  kinds  of  distribution  in  which  such  mains 
are  used.  The  second  refers  to  distribution  of  alternating 
currents  on  the  three-wire  system — that  is  to  say,  to  the 
anaagetuMU  now  becoming  common  of  causing  the  trans- 


The  system  adopted  by  Hesara.  Qordoa  ia  illnstniid  x 
Fig.  4,  and  in  it  the  eandacton  eoniiit  of  boUow  «if«i« 
tuhea.  These  tabes  are  carried  in  poredatn  iBaobu^ 
having  the  appearance  of  an  ordinary  nnt  or  rraihw    IVn 


i 


^.tn  limply  alippAd  on  to  the  lubos  ud  laid  iu  concralo 

Uenchej.  Tbetreocli  U  iheci  tilled  u[)  solid  with  an  aepbAlte 

l,oi  &  special  composition,  which  ia  extremoly  cheap,  and  can 

Lbo  i>ourod  in  nearly  cold.     The  ends  of  tlie  tubea  open  into 

the  manholo  boxes,  and   hcinii;  hollow  and  presentii)f{  a 

Urge  cooling  lUriaco,  ucOMivo  hoatinK  in  [>revonted. 

Alt«rnaling  citrrenti;,  which,  it  is  well  known,  trarol  only 
in  the  outa'rie  portions  of  large  conductors,  can  bo  poMod 
with  full  eDcct  throuijh  tha  la^pM*  aiMd  tabes  u»ed. 

Thu  stodc  aizea  u»d  hy  Meesn.  Gfirdwl  are  tubes  having 
external  diameter  Sfiu.,  IJin.,  lin.,  )in.,  ftud  KaimoB  from 
9  to  19.  Pilot  wire*  or  telephone  Wiren  can  l>o  drawn 
into  the  tttboa  if  re()uir6d,  but  are  laid  in  tlio  trench  if 
lud  at  same  time  as  the  tubes,  and  in  oaM  the  section  of  the 
ooDductor  is  at  any  future  time  not  found  sufficient  a  bare' 
GOtwer  strand  can  be  drawn  in  to  r«inforoe  it. 

Tba  important  feature  of  the  system,  howevtr,  is  the 
selfheslinK  propeniaa  of  the  intmUting  Arrangement.  The 
first  test  of  insulation  resistance  docs  not  tent  <iuite  to  hffth 
M  iba  highest  class  of  cables,  but  itispfacticitlly  impossible 
to  iniure  it.  In  case  of  any  fault  occurring  a  Hltlo  b»t  ia 
developed  at  the  fault,  which  at  once  melu  the  asphalte  in 
tiie  ueijjhbourhood,  but  it  then  flowa  in  and  repairs  the 
fault. 

In  the  courn  of  the  experimental  test  recently  under- 
taken by  Kteosra.  Gordon,  a  piece  oj  wet  clay  fell  upon  tbe 
nspbalt«  before  it  was  set,  and  gradually  aank  through  it 


TrV/isArmer 


tAm/wn  S/)w«  i__ 


Vw.  4. 

and  formed  a  connection  across  the  tubes.  Tbe  insulation 
,  resistance  at  once  fell  very  eonaidenbly,  tboueh  not  sufli- 
eiently  to  stop  tbe  uae  of  the  mains.  Bubbles  appeared 
for  about  thrw^marters  of  an  hour  over  t^e  point  where 
tbe  clay  bod  lunlt  in,  and  at  tbe  end  of  that  period  the 
insulation  resistance  rose  to  its  full  amount,  and  the  main 
appeared  to  be  in  perfect  order.  Ou  removiiit;  the  cla^ 
aftorwsids,  it  was  found  to  bo  baked  hard  and  dry.  It  is 
intended  to  use  this  system  at  present  solely  for  circuits 
not  ezcMdin^  300  volts,  bat  Hesers.  Gordon  have  an  experi- 
menUl  length  of  it  at  Bray  in  practical  work  which  has 
continuously  1,000  volu  cunnected  to  il,  and  which  remains 
in  perfect  order. 

The  cost  of  this  system  la  said  to  h«  considerably  less 
than  tbe  cott  of  the  onlinary  systems  at  present  in  use. 

The  second  improvement — namely,  the  modification  of 
tbe  throe-wire— is  as  follows  :  In  the  ordinary  three-wire 
Sfstcm  a  central  wire  ba«  to  be  used  ihroi^faout,  which  in 
itaelf  is  costly,  and  till  recenlty,  ihou^b  we  cannot  ijuito 
ny  now,  owing  to  ibe  legal  position  of  matters,  a  heavy 
royalty  hul  to  be  paid  bo  the  owners  of  the  patents.  In 
ease  of  a  considerable  difference  of  load  between  the  two 
[circuits,  ettlier  the  voltagM  b«eome  dillerent  or  the  loads 
have  to  be  equalised  by  Uie  uw  of  a  switcbing  apparatus 
worked  by  hand. 

In  Messrs.  Gontoo's  system  tbe  eurrent  st  200  volts  is 
conveyed  Inn  the  snlxtations  by  two  wires  only  to  the 
various  feeding  {loJnta.     At  eucb  feeding  point  is  placed  an 


equa|i«>Dg  tnosfonner  eooneoted  a»  shown  in  Fie.  S.  Tbe 
two  Bides  of  this  trantiEoi  mer  at«  equal,  or,  in  other  words, 
its  ratio  or  transformation  is  1  to  1.  When  the  loads 
OU  the  two  circuits  are  eiiual,  tbe  transformer  does  not 
act,  and  there  is  no  loss  by  transfortnatlon,  Init  when  the 
loa<)s  become  different,  current  is  at  once  automatically 
tmnsformed  from  the  circuit  which  is  tbe  losst  loaded  to 
the  circuit  which  is  heaviest  loaded,  and  the  voltages  of  the 
two  circuits  are  kept  exactly  equal.  Fig.  1  shows  the 
general  arrangement  of  town  mains  laid  in  this  manner. 

Fig.  3  shows  an  exjierimcnLa)  iMt  of  the  system.  A  pair 
ol  circuits  wereconnect«d  am)  one  Ump  wa*  placed  upon  each. 
These  lamps  were  pUco'I  on  the  two  sides  of  a  grease-spot 
photometer,  ai>d  adjusted  for  equality.  A  liquid  reaistanoe, 
coostatiug  of  two  metal  plates  in  dilate  acid,  was  then  con> 
nect«d  to  one  circuit  in  jiaralld  with  the  lamp,  and  the 
I>lat«s  were  grtdnally  .ipprosohed  until  they  were  brought 


fJ-^'-tn/^  £t'«f  (ti^rt*} 


«. 


7iart^nff%^ 


Flo.  6.— Section  ol  Conduits,  Sliowios  Metliod  of  Lajfing. 

into  contMt  and  the  fuses  melted.  During  the  whole  of 
this  time,  though  tbe  current  on  one  circuit  must  have  been 
at  least  100  times  the  current  on  the  other,  no  difference 
whatever  could  bo  detected  on  the  photometer  in  the  brinht- 
ness  of  the  two  lamps.  Fig.  5  (Nos.  1,  2,  3,  4,  5,  G.  T. 
and  8)  shows  sections  of  conduits  and  method  of  laying  the 
maiuB. 


HOVE. 


Tha  posilion  of  dectric  lighting  in  the  Brighton  district— wbare 
tbo  Corpornttan  and  ■  priralo  company  axv  in  com (ictltloa— added 
a  MSt  to  tlio  da*lro  U>  know  what  ww  being  <lone  In  the  adJBMDt 
town«liipof  Hove.  Upon  nccivlnn  u>  invitation  to  be  preaent  st 
ftn  "iiiaagiualloncerMiioii]r"attJi«TowDHBUof  HaveonMonday 
lost,  tliere  Meoitd  opened  a  way  to  &>t  d«flnita  infoimatlon  as  to 
the  prospoctii  at  Hovo.  It  a  crowdeil  lOom  and  nn  enchntlaallc 
nii<lKinoe  ore  evidences  of  future  taccriw,  t)ion  the  future  o(  the 
Hove  oenUal  itatlon  ■hould  be  a«ured.     It  is  not  our  Intentii 


1 
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dewrlbo  what  u  («  bo,  boCkUM  ttiu  in  AurtAt  iDoMuie  demod* 
a|pOi>  liow  .;-<Mr~'-\s:  (|)«  ligblU  Mloptod.  TTiuont Infill  « »■  rcfMrcd 
(o  li}'  >»:  in,  ab<l  Ludy   Loui)>t<  L-1'  '  micft  llio 

eoreaiiMi}  i;:  on  llie  cuirent.     Bofiir  n-  M  gklhor, 

lh«  viMtiit^  in  i.'nj  Town  U*U,  Hoie,  under  the  pit'fi<!<tif)'  o(  Mr. 
<!.  1*.  Woodni(t,  J. P.,  rhuirin&n  of  the  Hove  Couimiinioniin",  wu 
Iklewlwl  l<>Ki''oii>fon»alioo  u  to  the  preacnt  poiiLioa  and  future 
|iraii|iocU  itf  iIm  CQCOMny. 

Thv  rr«tf4e«t  talil  thai  mftor  Mtne  yMr»  of  eori«ni>  thought  nnd 
UWur,  ll>ry  luwl  loot  Ibat  itaj'  *o  <FutH(:iiriile  klvl  ronuHlly  OMn  It 
very  imiKXtani  section  In  tbeir  gonorn!  ByBluin  fur  Ibe  electric 
tlgkltiiK  1*1  ilove.  In  ibin  function  they  were  lutidtc:!  by  a  dii' 
tinipiiaWJ  tody.  whoBi  he  would  fbortly  invite  to  nwitch  on  the 
mrrant-  Oe  fnve  a  rfrnni^  of  tlio  nelioa  of  lh<i  Commlailonen  In 
raluliMi  1«  Iho  Introduction  of  eteclrinlty  In  lh«  town,  nnd  pointed 
ou  ili*t  iko  •ulijeol  llrat  en^tured  tliofr  atc«ntii>ii  iii  lti!<l,  when 
whut  Iw  I'banKitiriiHxl  tut  u  tnlhpr  tilraurdinnry  rclienie  for  th« 
elMtria  lightinf;  of  Hov«  caue  under  tliuit  noticie.     It  wiu  at  thut 

i)erlu(l  iiit|,-gc«t«l  that  Ihoy  cliould  lime  what  wan  knowa  an  t^wer 
latita  on  iiola^Otift.  hifh  -  "likotn'mUtiiro  nkoona,"  humarounly 
udod  the  ipenker,  aaid  the  audicnooitr««lly  ii|>jirecialc<l  ll'i"  J'^f*' 
Mut  batilec,  Sei'Cfal  propaeal  for  Lbo  iitixlrlc  liuliim^' <>1  rtore 
were  before  ibo  CuiainiiuEoiicr*  In  18!<-,aml  appl  11:111  ion  ii.m  iiiiule 
to  tlie  Board  of  Trad*  for  ibulrcunwnt  toauomiiany  bvin^  nlloii(<d 
(■>  be  eviablubed  in  the  town  tor  the  puriAwe.  but  llieir  poumiiI 
wirirefnaeil.  ]n  IS-SX  howuvyr.  tbu  I'tirtUiusntary  C«inmiU«e  of 
the  <^iDiiMioaorB  rcconimonded  the  Bonrd  lo  a|>pt}'  for  ;iowFri  to 
light  llm  town,  iihowing  tbat  oven  at  tbat  early  time  the  ConieiU* 
MaM<ra  w«(«  oliro  to  the  jm|iort«BOo  of  electric  lljflitiiij;.  Itut 
(irocMilln|t*.  he  ox(ilalD«d,  ware  <l|trirult  In  conK^guutioe  of  it 
|it04>ae*l  ea  tbo  ]i«rtof  the  Boiinl  of  Trtde  U^  i>«ue  u  iitriviFioiul 
order  fai  BonH  diWMil-  form,  and  tbs  B)iilt«r  waa,  thereloru,  "  tiud 
by  "  fur  the  links  beintf.  Between  thv  yoini  ISMt  9  renown)  nptiU' 
catiniM  wore  meile,  end  in  1600  their  n^iilicution  waa  ■uccdhIuI, 
Mtdaprurieonal ordcc w*« sraatod tbom.  The Bonrd.M a who]«', had 
beea  o(ov>Uiu>n(hattboyiihould  not  undeit«ke  tli«elecl-riclij;hti[i|r 
of  tlio  l«wn  at  the  exnenae  of  tbe  rat4|Mycn>,  and  bed,  tiM'rvlere, 
aittde  a  ooutiad  wltb  cx[)ort4,  eouie  of  whom  were  on  thu  plat 
foTin,  end  bo  wo*  haiipy  to  uty  Ibat  their  eti«rie«ice  »o  far  bed 
beam  highly  witiBfaclury.  "In  the  eontraot,"  oontinued  the 
•|ie*ker,  "  we  have  (piarded  you  lu  (ete|iAyen  in  every  way  that 
ia  re>Min*ble eod  iiro|ier.  Wo  have  uronaloa*  aa  to  the  price,  aUo 
a*  to  dlMOoneu  ana  oa  to  the  re  ixircbuw  of  the  undortekinj;  niter 
•oma  yeeM,  and  is  other  way •— in  all  way,  in  fact-nnder  tbe 
mIvIm  end  aertrtance  of  tbe  Board  of  Tnido  v«  have  done  nil  that 
>•  iKMlUe  10  iMOlect  you,  andalMle  ^iie  UsU  (.■omiMuiy  lo  whom 
we  have  tranilw-red  our  order  all  >eouiiiv,  nnd  1  truoi  ihey  will 
be  able  to  moke  very  good  returoa  upjn  tlie  cn(Hta).  I  em  ijaltc 
Burv  they  will,  lieeaiun  fn  tbtee  montha  tboy  haveloid  down  two 
■Ml  ■  iMui  tnifea  of  iDoin*  in  our  itroeU  In  the  meet  ei(jrditioui> 
and  til  tbe  moM  italafactoiy  vay. 

After  a  few  remorka  front  Mr.  Woodstaa,  diairman  of  the  Kloc* 
trie  Ughtliw  CosiBilltee. 

Cttle*el  filcate,  na  cliHitman  of  tbe  tlove  Eloclriu  Li|{httn»; 
( amiNuiy.  dufcrlbul  the  woiki).  He  enphiitied  that  the  compnny'i 
ploub  woukl  coMut  o(  two  diattnct  ijortioni'-tbo  ^notating 
MAtioB  and  the  duuibnljoo  ayatois.  Of  theaei,  the  dintrlbutlon 
eyaleo)  hod  been  comiiletod  to  the  extent  of  nbout  two  miles  out 
ol  the  four  utlloa  required  (or  tlie  eoiBi-iilaoty  aiea,  in  a  |«i'iiMnfnt 
nWDtier,  lO  tlint  evefrihlog  oa  now  jiul  down  ounUl  [«aiiuiD  in  Ite 
preMtiteoBdltloa.  Tbeayatetnolinai»  adojited  waftheonu  intro 
auMdbyUeami.CraiiniitanaiDdUo.iuthoii'variouiLonduncontrDeta. 
It  MMUted  of  anaall  oulforte  made  of  coDoretc,  underneolli  the 
lootway*.  Id  whicb  the  eleettM  ooudactoti  made  of  hare  cOMicr 
were  eiiiiiiortvd  by  porceUo  InenUtors.  There  were  niovaale 
oovMV  lo  tbe  evlverta  al  dUtancca  of  wery  fifteen  vania,  tliua 
factllt*UaK  waeotlone  to  houecNand  thodiawlii);  in  of  oildltiiinal 
UhIb*  ■■  iiilt;ht  be  required.  Tbo  ctoeratliig  etation  wea  at  |Me- 
Mftl  only  io  Ite  toiniorary  form.  It  would  ooutaie  a  Keoetator 
mers  aiailUr  to  tlioee  Kenerally  adopted  in  Lmdea.  There 
would  kIm  be  as  nccotnu  later- room  coataiuinK  aufficient 
•lOfM*  In  the  ohajie  of  aocumuUloia  lo  jiuforni  the  duty 
ei  anlng  aa  a  reeervo  in  ceao  of  aoddon  broakdown  of  the 
SMvbkf  iM*oUaerr,  or  of  au|uilylnf{  tbe  wholu  of  tJio  Ii|tbt 
reqabwd  ulter  II  oVloci  naUl  lour  or  live  In  the  afiersoon  of 
Uw  followtne  day.  This  wtwnnmeat  o(  auppIemeuilDg  the 
mwiKlUiK  plant  by  atoreg*  btttonM  had  the  efleet  of  nakio^  the 
Bltkt  kbsolal*ly  Mendy  eiid  bee  from  limae  tU||ht  occaaioiuil 
\ataaa  or  fllokere  wbleh  were  nodoed  wboi>erer  atonne  waa  not 
■Men.  The  contract  for  tJie  wbeto  ef  the  wnrke  bad  been  |>lni:od 
with  Hewea,  CromptonaadCo  ,  IJialMd,  l^ndon  and  Cbelmiifr^cd. 

Ijidy  LdMlae  Loder  beteupoit  ieoce— fwUy  ewfUihed  on  the 
cwirenl. 

Mr.  B.  ■.  OTMBpte*.  in  one  of  hie  cbanwtecietio  epeeohea, 
•aanreil  the  gatherlnit  thai  It  ww  ihededrenf  tbe  electric  ligbling 
«ou»paiky  la  Bwlte  the  lij(bt  ^piilar  by  inakli^c  tt  pcsfeetly  truat- 
wonhy  and  reUabto.  He  apoke  of  the  valee  of  the  curreut  lor 
doBMelie  pttrvoeea.  and.  cbaMrt«rli<n«  the  price  a*  the  bugbear  of 
Um  Ugbt,  doeiarwd  tbt  tn  Loodoii  the  ourreat  did  Met  ooet  mare 
th*D  iiaa.  Illtherlo  tbe  wealthy  ater  hod  been  a  good  friend  to 
ibOB.  but  fa  tut«i«  tbe  poorer  naer  vouM  be  tbe ir  beat  friend.  He 
hoped  tbera  would  be  u  unlverMl  deniMid  fo(  the  lirfki,  the  ]>rice 
ef  wbloh,  1(  it  were  noro  exleiMively  mod,  would  be  ineterially 
deereiuDil  ita  ilaio  went  ea. 

Mr,  Dowetosiiavea  iireollMl  Itluatnlten  of  the  many  oaffi  to 
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which  the  electrto  sarreitl  ooubl  lie  |>ucle«  howeeheU  |iui)> 
mmI  there  wae  lubeoqoeBlJy  en  eihlliltlon  of  food  oookeu  by  eteo- 
trlo4t*  {and  taaMd  by  nwny  of  thuee  prteent),  the  work  of  the 
eUctrk  eoeliere  while  frrloic.  K'UHn),',  boilint,  and  baking  h«4nc 


SWAK  UNITED  ELECTBIC  LIGHT  COKPAHY.  timTtt. 

In  the  preaencc  of  n  larw  nnmher  ol  Bhar- '.''--    *  Se  (eaiifc 
iifdljinf  y  Konnrnl  moetinjf  o!  thia  Torapany  wo-  rwaala*, 

»t  tbe  i'eniion-atreet  Hotel,  under  the  pmriilt  .  Mr.  J    a 

PoibM,  the  chairman  of  Uia  Beard.  Ann  the  MerMwr  lUr. 
U.  C.  (Jover)  had  r«t<l  the  notlee  oonveninv  the  nii-^Ttme, 

The  Cbalnnu  mornl  tb#  adoptiOQ  of  the  t<,  '  i  May  ** 

ho  coiDiccnced  with  tlio  profit  and  tote  acco^m  •  •■^M  «■. 

he  ronaarkcd.  that  the  aaleti,  (to*  <y>nimiiaianH  \\iv\  mloweana. 
amouni<vl  to  £t),49ft.  m  a«iUn«C  £I9.M8  m  the  corr«epMidinr  ]Hr 
At  the  Itrxt  b1u«h  thnt  waa  rather  dbtorbinK—lhiit  aalea  dm  jnut 
of  jCIS.^tH  nhould  dioiiniah  lo  £»,4M*  In  ibt  one  toUowbir  tl 
looked  bwl  until  it  i>-ai>  fiplaino'l.  Tlie  fact  ww*.  they  w  ■ 
apeclol  order  for  100,000  Iitmiu  for  Aoftralin  at  «  very  fklf  |«tM 
and  the  amount  hapiicned  to  cotne  into  the  largwr  aceciiwt.  Aa 
l)unp«  htid  b|on  miLde  from  time  to  time,  and  when  thwy 
ocoiu^ion  t«  wtl  t)iem  tboy  did  ao.  If  Ifaoy  toolt  tbe 
price  of  iboM  IsmiM  -cC>»e  niion  fllJ.OW*— they 
that  the  Milea  of  iii(<  Inrnpe  npon  tbe  toml  l>mli 
about  £3,318.  Beorinj;  Ihi.1  iu  mind,  tbe  local  bui 
this  year  Increased  from,  any,  over  £5  000  to  £»,4ftH  :  in  lMI,n 
hod  nearly  boon  doubled.  In  trendec  fee*  there  )ia<l  been  a  iMft 
iliintnutloo  i  people  bad  apparently  not  been  ao  anxk>ua  tntrwiili 
tlx-ir  lutereite  in  the  flwan  Com^Htny.  The  tHrldend  on  the  <ittim 
in  llie  French  Compfuiy  waa  £l,4lffi,  aa  ajfainat  CI,17S,  thai  «w 
(•any  hitvin;;  paid  j  yvt  (y>nt.,  a«  coio^xirtij  with  4  por  oeat  la  tlw 
lU-oviouR  year.  <'umi>etilion  a-a»  bnri>;iiii'  |ir(«e<i  dowv,  bol  •# 
wittiftandinK  that  he  thought  he  niight  cay  tboC  that  1  mniaaj 
ni^uM  tltii  vcar  ahow  oa  emd  ndlridcnd,  ami  proteblr  a  tvfer 
one-  Tlio  <llvldoi>d  on  the  ■bnroe  io  the  &li>an  and  nwea 
inny  AinoiiiiI«d  to  l.'3T.0M,  ox  >|»lnat  £Hi,;n,  whleti 
iniarente  Of  QOtir«a,  an  tbey  (tho  Swan  Uatted)  had  a  ti  ,  ^ 
fhaio  of  Llieir  capital  invented  In  Ike  I^liMn  and  Swan  CovfMr, 
they  iMtrticipaled  in  the  improvoiDOnt  In  tliefr  tMaitioa.  Tie 
■took,  U[)oii  which  depended  the  linal  adjuitiBent  of  nocONal^  lad 
been  wniton  down.  i»  oa  lo  render  tliott  poaition  auiindrr  Ik  mry 
retiiecl,  and  that  wai  tho  ntaio  cauae  M  the  dimlnotloa  telle 
dividend.  They  propoaed,  a«  would  be  obeorved,  bo  »«  I  v 
cetit  tee*  than  in  the  oorrvapondini!  year.  Tli«  etoci  brni^ 
forwuni  from  Iwt  ooMtiiit  w^u  £I4,-Ii!l.  and  It  had  b—  rabari 
to  EM.OIU.  If  tliey  hod  Mt  the  *tock  al  that  valae  in  UMtiob 
they  would  have  hod  about  £3.800  ntore  to  divide.  %Vfaeu  beeaaelB 
tbe  (iuc*tion,  h«  woold  Icll  lh«<n  why  tbey  hwl  tbontfltt  U  rMl 
to  rodiKie  the  vnluo  ol  the  atock  ;  that  qooabloa  would  aoUnllj 
ai-itu  when  theyoame  to  the  ralna  rontlnjc  to  the  ilahH 
purdiuMM  uitanl  raw  mntorlobi.  altliODi{b  In  eoiae  onm*  It 
lo  inanufoetured  matMial,  hut  cbleAy  raw  nMt«4iKlB  wUdi 
worked  up  into  laniiH.  The  general  chotjiree.  tndiMllnB  a8 
variety  nf  thioip  ~»alariee.  rente,  direotora  fee*,  law  duMgt, 
a*  <et  forth,  amounted  to  £3.490.  Tiien  mme  wuoa  aaal  wrf^H* 
at  fibctory  to  LXfiXl.  and  aoloa  ledger  rneene  to  raOfH  Tbe  boa 
Itoin,  beoplatnoJ,  won  reeoiTod  tO(W>t«r  the  rfab  ef  biwt  ddkb> 
because  wlion  the  avcounte  were  n^ade  op  al  the  etad  of  ylbmytm 
they  fuuiiil  that  that  r««t>ne  fuml  wa*  trenched  upoo  w  tbe  tal 
amount.  Tbe  purchofee  ioultide'l  the  item  of  platinum,  whMibid 
been  n  very  errant  (|uanlity.  Thpy.  both  tbe  Kdiaoci  a»d  Seaa 
and  tlio  Swun  f'onipani««,  were  forewarned  bv  coait>«t«nt  Ji 
that  they  would  be  wiao  U>  lay  in  a  cwuadorabb  atoek  of  piMI 
tbe  output  of  which.  cbieAy  tn  RuHut,  im*  v«n  Uiwl«f.  «1 
w»a  iiutliily  in  tbe  handa  of  a  rin|.  Altbo«|tk  tarval*  Mad  ta 
electiio  ll)EhtlnK.  be  <ra«  eomewbat  wqiriHed  to  flod  that  «b 
oblet  oompetltote  of  Ihe  olectrk  lamp  woi«  Atuerd-an  ibntMa 
He  could,  howersr,  not  undencand  in  tlic  parr  ,  In  vhM 

they  dealt,  ibat  mntloaily  of  life  and  in<l»-!  were  m 

iaraluihle  ea  in  their  UnifA  llowever,  tho  t  •■iii|>KnT  hee^t  b 
adTaneo  a  cooaiderahle  qoaatlty  of  platinum.  InlhaSlfaaa  mA 
SwMi  Cam)>*ny  ther  wore  fortunate  e>noo|ch  to  utllUa  mmI  «f  tte 
uuiterhtl  Iiefore  a  fall  In  tbe  jirice  of  (lUlinum  aet  Ia  :  bwt  thai  ■«• 
not  the  COM  with  the  Swan  Company,  Tliey  \\iA  htm^Xt  (hi 
mnterio]  at  ao  avon^  prioe  of  OIIh  .  and  they  oould  nvw  bo*  H  A 
about  30a.     Tbe  prk«oT  platinum  hn<l  fallen  and  wlraDoal  karmt 


I 


aei'oral  yeor*.  but  they  bod  ooneidered   It  a  |i(t)dHrt  atap  la  < 
ItdowB  is  the  bahuice  aheet.    Vt»M>,j  by  iMst  y«ar  Um  pAa 


nt  wblcb  they  had  written  It  down  woeM  be  lea*  tban  Iha  1 
rale  ;  then  they  could  write  H  u|v  Prom  the  aaooaaftlae  el 
bualnee*.  they  were  obUfCed  to  retain  lar|[e  Bitwbere  o(  kMfW  « 
stock,  In  GotiDany  tbey  w«t«  eain|>elled  to  keep  a  Uqc*  >vMj 
ot  lompa.  wbieh  ia  each  da**  aiaoaaied  to  no  graat  awim,  b«*  tW 
aggreimte  reached  a  T«ry  co«M(ler«bta  nwaiber,  \Vbe«  lb«y  fa 
Dp  lo  XSXOOD  lonipB,  it  mplMd  *  oonaldenbla  atwHuu  of  aa^aj 
locked  up.  Tbey  were  face  .to  (aoo  In  Oernuy  wUb  •a*«ra  a^ 
petttMn  In  the  Unin  buaiania,  M  ihey  ware  aba  in  rraiM^^ead  1* 
Rup|ica«d  they  would  lie  la  EnglaoH,  Kioner  or  latar.  nej  W 
therefore  wiitteo  the  hwnp  down  from  IM  tn  Ml. ,  aad  14  m 
SiHftXi  lamp*  eaa  an  ajipniplabia  i|uantlty,  Wall,  t)l«w  te» 
nuttten  aiMl  otliera  of  Iom  imparboaoe  acoounied  (or  wh*k  Mf** 
have  been  brouatbt  forward,  and  whi«ti  bad  tad  l«  tb*  «fWI( 
down  of  tho  ibock  to  £H,ft.M.  Tliey  lutd  tlio«|tbt  It  wm*  |nl«a 
to  do  tbat  than  to  diabiirre  1 1  pet  oenl..  aa  thiq-  Al  Uat  y*u.  1^ 
(oUowiiift  uHt  thi*  policy,  they  hait  pUnal  tbair  hale  me  «ba^  ■)  a 
MaiMlar  footing,  aad  dmI  bronchi  It  into  line  with 
ataseet  ol  iha  wocoent.  la  tbe  iiroductina  ol  a  Uini>.  t>)e 
nOe.  nteantS|d..  a»d  at  30i.  only  \\A.  Tha  pwalartb* 
of  bunpe  manufactured  tlie  leM  wae  tha  relatlvamiat  rf 
In  Uennany,  what  waa  goluf  oa  Uun  it  tha*  ■•■■ 
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|iiMd«  in  GeniMnjr  waa  certainly  h  good,  if  not  b«(Cor,  ihnn  thoK 
iufeiimd  bf  UieiT  oompetltare.  Thn  HfhI  uo*  iIic  lirin  of 
i  BMuvta  iHd«Unipa  by  <t"mR  amiiKctneul  wtib 
CatSfkaf  liiitl  M'KAiT^i'*  jmitM-'.  Aiioilmr  ifiyal 
twnpAoy  WM  Uiu  which  bouttltt  di  Mi.  lu)iM>n  (<>r  Kuiojm  Uio 
I'MkUnU  whicb  Ui«y  (iho  Sunn  Unitwll  iiuraliwod  Tor  Or«nt 
[BriUin  '  Tbe  Cfonnaa  Kditoa  Com(uny  buUi  mulo  l.tuiiw 
jand  pat.  «p  iMtolUlioo*.  CtaUiDly  &  number  of  pmplo  hut 
llenmed  how  Co  xulio  Umim.  and  whco  tboy  hail  got  l-vetJior 
1  littla  Money  Uiey  «(aito)  a  Inmf)  fuLtorj'  ;  bill  ibcir  &n!y  clivioo 
nM  to CMnmcBCo  nt  iiutsouiblo  |>m-».  >|i)u'  tboan  tKrnROismgii.nicx 
j  hod  ApprscUtad  ibat(Ki*ilkiii  vhioli  iliov  liail  not  iiiicintml.  bur  liivi 
I'iolloiFM.  Th«y  liod  J«'«riniii"!  w  kill  i.linw-  (rniJl  liiiiijiiniikorH, 
ililcli  WM  Ml  y*«  unfaoillUr  to  lIimii  iu  Enj-Uuil.  Il  would, 
^uwoviO'.  fvull.  in  III*  ■urvivnl  ol  tJic  1iltiv<l.  nii<i  thu  price  of  tlui 
i^wtuoli  <nu  now  t*ary  Ion-,  inik;)>l  t-bcn  In?  reu;ulaleJ  po  im  to 
.lc»  raUier  better  rwiittfl.  Triiit  uni  Uicir  hoiw  ;  tbut  wrif 
1  they  bod  koic  tiuoufih  duriiii;  tho  \a»i  bnlf  yo;ir  i  uml  Ihat 
1  H-a*  why  tiieir  accouiil*  and  i«il«  nlinwctl  !a»  fnvoutiiblo  rpnult* 
I  fcbiui  (Jiey  nii|[lil  have  If  chi>  i-iiixa  biu.l  been  riuaI  in  thnie  nf  th« 
^.OOrrccpondinK  y*s^r.     Anntibta   fcaiiirn.   whion   wjji  rnoro  or  ItM 

CbkouUcal,  v«*  thu  in  tb«  cinurociHtlon   in  (he  prloe  of  ttio 
[),  Ui»r«  trsra  |iontbi!ily  tlint  llio  lubiiiivo  Doii"iiiu|>li')ii  noiilii 
llnoMiMO.     If  lli«y  iniil  'Jr.  6d   Uir  h'i  ikrticle.  ihvy   ■nr^tv  lik-'ty  to 
I  be  more  careful  about   U)n  use  uf  it   iliiui  ij  they  l»iigl>L  it   (or 
[  la.  3d.,  and  to  with  UiDM.     In  thu  loii^  ran  it  'liil   riot  iuf>i(«r 
whctW  they  aoU  three  bmcm  nt  Od>  ur  oao  at  2s.  fi<i,  bcc^noie 
J  tho  profit  wu  doterminod  by  blie  <iuuntitv  they  mwlc.     If  di^y 
IdoQbled  thali  prcnent  quaality,  Ibcy  would  iirobably  nrodli<!«  tbe 
llanip  M  liroiNiDQe  low  tluio  Iho  iirc*oiic  jii'lco,  luid  If  trey  <c^b1«d 
Tbbctr  praoMt  output  the  ton  of  prniliicii.in  would  ■nil  be  liw. 
Inio  BuiU«r  lurao)  axMliy  ui<ai>  ibo  numboi'  of  Iiuiijm  H'bii^h  cnubl 
J'b«  diflJtfd  Into  tba  lii,«il  axixinditure,     Uv  [Mr.   ForbM-]  biut 
I  noalvail  Mme  letUra  Iroiii  shurebuhWa  who  exprtwed  iturjirim  at 
liUioreductioniothediiidemL  AlthoH|j'litbuy|iiiiJ  lew.  their (Kiiilion 
[wa«  really  iioiuider.    Tbey  hod  i;ot  to  fai«  tbt>  dift<rence  and  w 
prudent  Ecen  tJiey  fand  Biiticipktod   tbora  (ort  of  tbinu*.     If  they 
would  WMD  rater  to  the  proHc  and  low  account,  they  wnuld  ace 
UtM  tkebdluco  irM£3<.MUMA^<^nn.ln,0Win  tbo  oarm^ndjiii; 
period,  thu  vu  about  £4.()0(>  I«mi.   Tbl»  wiw  mninly  aoonnnted  for 
by  the  dilTor««t  otaluation   of   tli«  Mock.      The   ueit  <|u»>llon 
i.Wiw,  what  ware  Ikoy   to  do   with   the   £34,^)     TiMtv  pro)>o<iKt 
»  dtttrlbuto    it,    rvtaiuing   *    loatonitble  nttfo.     llioy  would 
fmol  Ihe  balanue-eheol  that  tho  CwiniHiny  hw)  brougbc  dotvn 
b«laaoe  from   lliu    ptorioui    account  o(    i'S.OIO.     TlTo  roojon 
having  <arTlod  forrard  m>  kiyc  «n  amount  foa  beoause  the 
irector*  (oreiaH-  thoii  tho  iiumUou  of   priccn.   and  tb&l  mcllli- 
>tion  of  tlio  baIanca-<hoet  na*  itnminont,  and  thoy   bod  there, 
foro  contiddod  it  prudont  to  brin^  tliHt  forward  from  the  pcovioui 
ye*r.  They  had  «JreMlytU*tribut«d  fur  tho  flr>t  half-year  oin  inlerim 
dit  Idotxl  AiBOUOtin);  to  £14,538,  ni<d  they  rinw  iiro|>o>ed  to  dl*. 
triimte  t>  (urllier  Hum  nt  the  rate  uf   IC  )>«r  cuut    lor  the  hal(-y4nr. 
Tb»  w-ould  m^o  tho  yearly  ilividoiid  ut  the  rM«  of  lOritir  MOt., 
•nd  enable  tlieto   to  carry   forvaid   lUiout   CS.OOO.      The   ahnre 
capilol  alood  exactly  ai   it   bad  during  (cveiiLl   yenrt—tuimuly, 
JC37ri.(l71-     Tbore  wan  one  itoni  iii  tlie  baUncoiheot  whtab  hod 
".imppoand  — iiaoHtly,  i::l,^S5  in  loifeitod  iibatca.  which  hod  been 
irou|[l>t  forward  from  tluic  to  titno  on  nno  tide  of  tlw  accnucl  b>  a 
cbL      It  WM  no  uno  brioKiiiK  forwu'd  tharoa  which  hod  bi-nn 
i-fcilml.     The  money  rejirtavnlud  on  lb«  Hhaco*  betoiij[«<d  to  tli^i 
Company,  and  inatond  ol  carrying  furottivl  an  Itoni  wbloh  vnm 
likoly  lo  lainleud,  it  hod  been  thoughl  belter  to  knock  II  nut  n[ 
tiie  aoouunta  ollogetlicr.    Tbcy  had  now  written  down  tho  iHilont 
righUi  to  £338,5&1.     With  cci^ard  to  factory  ^Innt.  they  bud  t^ut  n 
tiortian  of  a  h»i[e  factory  In  Germany   with  ceruin   atniidin); 
Riacbinery,  bat  in  order  to  tnakn  that  factory  efficient  to  turn  out 
their  commodity  lh«v  bad  had  to  «<|>«iid  from  flO.IWn  to  £I2,»W. 
That    Qioiuiy    bad.    howotur,    bwn    written    down     to    £I,<1T'). 
Mr   Forfaw  tbon  monlioueJ  llio  Nem-  and  Priunian  ronnoli,  uTotli, 
ca»li  on  dopotJt  and  In  bnnd,  und  ub^orvod  that  Ibnt   wax   tho 
whole  atory,  ubiuh  he  could  not  enlarge  u|H)ii,  bnt  Imviul;  |.>niiD 
M  liw,  he  would  prooecd  to  piLnigraphii  in  tbe  roiiort.     Tbe  llrct 
l>ai'Bgraph  ooncunod  wiLh  oil  tbnt  ho  hod  enld  in  deUil  '.  *'  Thu 
profit  and  loai  account  for  ibo  year   ihowa  a  credit  bnlunco  oi 
XSl,Ma  lU.  lid.,  which,  tojinther  with  £9,010    3t.  bruuKbt  (or 
ward  from  i^e  loul  ancount.  innkc*  dlnjioaBble  tho  auui  of  I'l'^.S.V). 
l(Ia.  Ihl.     Au  int«rlni  dividend  in  rMpct^t  U>  Ihe  tint  half  of  tha 
TMc.  aaiounliiii:  to  £l4.'i5$,  Dn.  Sd.,  boA  hlreudy  boon  paid.    Tho 
Booril  |>refMM«e  that  a  (urlbut  aiiui  of   Cil,W7.  S:  4d,  bp  dlridod. 
free  of  Uicome  Iai,  and  that  CO.H'Jt    ]7«-  9d.  be  carried  forward." 
Thoy  bad.  ha  enid,  rather  u  jxculiar  diatribution.     It  wa»  verv 
punlinfj  and  Itit'olvod  onorcnous  cnli'utalion,  and   really  after  all 
there  woe  nothing  in  It.     Thoy  hud  two  clowea  of  abarobolden, 
partly-paid  and  otherwlM  :  ''The  diatribntlon  of  this  amount  in 
nccoidanco  with  clnute  TT  of  the  nrllcio*  of  aHndation  will  work 
oul  at  4«.  'Jjd   |ior  tJiaro  on  l)io  7S,!i({I  ordlnoiy  ■hATo*  of  the  Cam- 
j^aiiy,   £3.    I'M.    paid,  and  at  4*.   Hid.  per  ahare  on  the  19,730 
£3   (idly   |itu<l,   boing  equivalent  (o  10  |>er  cent,  per   annum  en 
tho  |)artly*i>atd  and  of  KliL'blly  iinilur   tW  rale  ii|>on  the  (ully- 
{Hud  abaroti.     Tbudividoid  will  be  |>iud  uixio  tho  r«(,>'li<ler  a>  tt 
Mood ution Nurem bur  I5,andtbewarranl«u-ill  boiwuwIunlliicvRiber 
IX"    The  litiication  over  ibo  patenlti  in  liornuiny  hu'l  (url'iiiately 
oomo  lo  an  end.     Aj  lonjr  a*  they  wcru  in  litigation  iu  (.lermany, 
ibcy  laboutoj  undoi  thedlndvantnse  ■>f  oot  aoowins  where  they 
were-    Thoy  could  not  pu*h  thoir  trade  bocauie  the  German  Uw 
wa«  ratbor  |>ociilbr  <M  the  lubjeet  of  dnmageH.    UoUl  one  fcot  a 


'deAlliiofltrf'thei^x.r.,  ■>..v-  J.'i  !•»<.  kuu>%  .<iwi«  one  w»i'  ^There 
waa  lltat  the  iralldity,  and,  aeoondly,  the  daiiia([e>.  How  mnch 
would  una  be  niu}clc<l  in !  A*  prudonl  men.  with  the  cnae 
nurore  Ihom.  ihey  did  not  pnah  tbo  trade,  but  inide  the 
bust  of  Ibc  matter.  Of  courno,  they  no  donbt  made  aoiria 
tort  of  pioilMon  thdt  the  que>tSnii  of  dama^  mtjcht  turn 
out  a'vkwntd  ^i)]ne  day-  IIo)rever,  tbey  were  not  Infrlngnrs, 
and  Hi.'v  •■■■:,•  |o(|  to  |jrooei«l.  Tlint  «mi1)M  tbeoi  lo  pnah 
lh<i  In.  ■  ■  ■  ■' about  the  rhinlow  of  fciir  banj-ini,'  ov^^r  ihoio. 
ThcHi'  i:  I  iii-d  hrul  L-ol  »ome  £30.000  inv.-'Wil  in  tho  French 
Eilistin  Coin[iniiy,  whirTi  biul  been  mndu  an  Ediaon  mid  ^M-nn  ('em- 
|Hny.  That  ojnuiiiny  pnid  S  |>cr  coot  Inai  yeor,  and  ilionod  a 
pOMtbiliiy  of  futuro  value.  Thoir  partner!  there  wore  the  people 
who  had  the  putting  uji  of  tnstAlIatlonj  In  larc«  parta  of  Paris, 
oic.  and  ihey  wcrri  cclitn::'  ■  ■  .ft  prion  Thrlr  a^friwment  pre- 
oludml  lb.)  Swan,  and  lii'li  <  :  .<>nand  ^tirjiii,  Irnm  cravolltng 

oil  th/>  (.'ontiiiOnt.  with  lb-'  i.'  ■'(  in  Cflniiailj',     Mr   Porlie« 

did  not  admire  thu  princlplu  oi  c')ui]i<il«ory  Mrviovm  that  country, 
although  he  wmt  boiiod  lo  arlmit  that  the  worktnen  weru  thoroby 
m^ic  dli<^l[>Iinod.  and  tbil  ennbled  thvm  lo  doat  with  workmun  on 
more  roaionable  lerim  than  tho>c  not  to  trained.  Il  nil  Bmounted 
(„  iiii-  ;  r(i,.j.  u.miii  he.  iiblii  lo  tiifn  out  tho  bunpa  in  (iermnny 
^■  ■  .1  .!lv  11*  jiifr(m*l,  ini'chBiilfnlly  «*  prrle**.  nod  at  Ion*  co»t, 
ill  I  .r:i  II  i/iban  oitbiTr  In  Fraore  or  In  (Imvt  KHuln.  Thatwaa 
a  very  inijwrlant  b.-i-er  for  them-  For  aome  thoy  bad  auppliod 
their  Prencli  friondt  with  iniapt  mode  In  l/uidon,  they  could 
noil'   fiirniah   them   wiib   bim|)e   man ufactu roil  iu  (lennany  at  a 

freat  deni  Ioh  than  in  t'arii.  I'arii  bad.  bowevor.  a  kind  of 
Andon  Tnidft*  roiincil  whicli  rcgulatol  ihu  prices  of  wagea, 
but  in  noimany  thny  were  not  cn'^umbcrod  with  mieh  an  institution. 
It  Ihny  could  induce  thiiit  French  noli[hbour>  to  take  lamps  from 
'leriuany,  that  ixmpany  would  pay  mnre  (ban  A  [wr  cnnt..  but 
th^y  H'ould  not  do  »o.  The  Sn»n  Lnite<]  wai  nlliod  here  becnuae 
H  large  (lortiou  of  their  oai-its!  wam  lnv<y>iod  in  llio  Edmon  and 
Swan  ComfHiny,  Tbuy  had  ^  [njri.ion  of  it  aafo  in  tho  French 
<Jouiiiany.  and  they  had  tho  Iftsrmaik  reaiilonin.  ThU  it  wan  pro- 
jioned  to  omulgamato  with  Iho  Etrltiah  Edison  and  Swnn  (.'ompany. 
A»  monlionc<t  in  the  leporl.  "(bo  Board  bulieva>(  that  the  time 
baa  arrived  when  a  fuiion  of  tlio  reaiduam  of  lbs  foreign  bunTitem 
of  the  Swan  Comiauiy  with  the  llriUah  RdiM>n  and  Swbu  rom[wny 
may  bo  effoctod  with  adriuica,Ke  to  both  tntenvta.  and  nci[OtiaUonii 
are  t^ndlni!  with  a  view  to  olToclInK  seme  nrrangonicnt  In  titta 
diraotlon,"  Mr.  Forbes  obaorve.!  that  be  viu  tho  ha[ipy  oian  who 
held  ih(  hialanc«  between  two  InCeiwit*.  Th*  fusrfan  uut;hl  to  be 
elTectcd  both  a«  an  eoonomic  and  m  a  deA>nelv«  raoa^ure,  a?  (tiat 
would  make  both  oonuaiiiea  richer  and  atronKer.  Mr.  Quflter  and 
Mr.  Swan  on  this  niJo,  n)id  the  Garl  of  Lichtietd  and  t^ir  John 
t.ubbock  on  tbe  olhari  should  bo  able  lo  Ibink  tha  matter  out 

S>roporly  Soao  arranttement  miirht  be  nude  under  whic'h  Ihe 
luao  ri>m(iany  ahonld  bo  merj^  Into  iho  Kdiaon  and  Swan  C'oni- 
pany,  Tho  negotiation*  on  thia  matter  w«ro  ponding,  and  the 
only  QiiMl.lon  now  lay  In  the  figum.  Tim  theory  wx>  that  the  Rdiaon 
ami  Swan  Comjmay  ahonld  purchaoe  Uiat  rmiduuinof  theflwan 
Cuuijwuy  at  a  jirice,  with  a  0(»n'n»ilty  to  be  cjtllod  debonturo 
atook  bearlntt  aoma  mamnable  rate  uf  intera>t  Ho  Ofily  mentioned 
tho  mailer  on  that  occnoioir  bo  that  the  proprietor*  niij'hl  know  that 
there  waa  aomothing  pending  which  waa  greatly  in  the  intereatd  of 
thoCompany.  A  >|iecinl  meeting  would,  of  coune,  ba<*o  to  be  nailed 
of  Ijoth  oompAiiiof.  and  it  wooM  be  for  thoni  either  to  aeoopt  or 
reject  the  proposition.  Mr.  Porhea  then  referred  lo  thotrreot  lo«5 
lo  tbn  Cominny  in  the  'lealh  of  the  late  Mr.  IjeyUnd,  deputy- 
(di.Mnnan,  who  ha<l  tieen  racoeodcd  liy  Maj->r  Flood  Pk|te.  If  the 
(wo  KTii-li*]!  roinpanlea  were  amu1);ii muled,  Ihei*e  would  be  no 
neoueity  for  the  ptwient  Roan),  and  tliunr  would  beaenvlnif  of 
L'S.fKX)  a  year.  He  then  moved  the  adoption  el  the  re|M»-t  and 
acoountn. 
Mr  W  Cutbbcrt  Oollter  Koomdcil  tho  motion- 
Mr  Sklpworib  dirl  not  ic^^ai'd  tbe  balance  iibeee  ui  aatiabuilory. 
It  aooitiol  to  him  chat  they  were  carryine  on  thoir  factory  at  a  lo**. 
Ifo  aoa  7lad  to  hear  that  aome  nro^rte*  had  boon  made  lowania  the 
fuaion  of  the  two  oorafianto*,  oat  Mr.  Forbta  batl  aatd  tho  aamo 
thing  laat  y«»r.  It  apiieareii  to  bim  ihil  the  nogeUatlons  eboald 
not  on-upy  a  period  o(  a  y«ar  or  If  nionlb'.  Ho  woeld  be  slad 
to  bi^ir  whether  thoy  went  appnMU^hin);  a  concluaion  in  the  matter. 
Mr.  Forbea,  who  had  already  anawurvl  theiw  (gueitiena  in  bia 
rumarka,  rejioated  them- 

Thc  motion  waa  then  put  to  tbo  meellag  and  waa  luianimoualy 
adoritcd. 

Tlin  dtolrnwa  then  propoaod :  "That  in  addition  to  the 
£l4,iV>H.  0:  »i\.  nireadv  illi'tribnted  In  re*poet  of  the  ait  moiitlw 
nud«d  .March  31.  \SVi\  a  further  auni  of  £-JI,4A7.  Hk.  4d  bo 
dividwl,  froo  of  income  tux  ;  m  bo  dtrtrtl'iited  la  acuoctlance  wiih 
till-  |'io''i"ionH  of  clauio  77  of  tbe  articlot  o(  BJMOciation,  mulling 
a  t<:ii«1  distiibvrticfl  for  tiieyoarof  t3S,(fii>.  \Ht~  The  diittrlbution 
ot  the  amount  £21.467.  !it4.  4d.,  in  aocordanoe  with  clauae  77  of  tho 
artiolot  of  aaaociation,  will  work  out  aa  followa  :  on  the  78,M8 
ahnroi,  £3.  10a.  paid,  4i.  S{d.  per  ahare :  on  Ihe  10,730  Aarea,  £A 
fully  paid,  4a.  tlld.  per  abate  :  being,  with  the  interim  dividend 
preiloualy  paid,  eqalvalent  to  |n  (jor  cent,  per  annum  on  the 
abnrea  £9.  tQ>.  pnld.  and  nf  Xi  iter  cent,  iier  annum  upon  tho 
•harwi  £5  fully  paid.  ' 

Thia  reaolutlon  waa  alae  aecendetl  by  Mr.  ttaUter.  and  wna 
carried, 

Mr.  Forbotand  Mr.  Batt,  the  reUrbiit  dlraetora,  were  tben  re- 
elected, oa  were  alao  Meaara,  Wellon,  ilo»e<,  and  C\>  .  Km  auditora. 
Thia  brouKht  tho  general  bueinea"  of  Ihu  meetinir  Iu  an  end.  after 
which  Kr.  Forbaa  made  eomo  liwly  uommenta  on  a  letter  which 
he  had  received  from  u  ibaroholdor, 

A  vote  ol  thank*  lo  the  Chairman  and  Uiiectors  concluded  tho 
liroceodinga. 
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Ur.  (UvxaofUr  Aniutronft  {irMidwl  on  W«dn«adiiy  aI  th» 
OHiMa-ilrMA  Bntal,  •(  Ui«  MflMl  )c«»««l  tdeMtne  ot  Urf*  Oom- 

Kit;.  A  tMMr,  bowner,  m*  naii  u  th«  oatMt  of  tRo  prMMilbigra 
on  Mr.  SkiaiMl  Pope.  QC.  [th«  eluirmia  of  the  ConpAny), 
itMlng,  Mnoue  odwr  thUio*.  that  tba  HancbaiUv  factory  kbio- 
IttMljr  nqvliMMi  tatOMdkM  iwornniuuioti  of  lu  .ulmimnnilion, 
klid  MMMtiaf;  Ui*  «d)oar«Moni  w  tli*  uuNilinir. 

Tfc»  CfcillMW  *000rtH»glyiliov«d  lla»(IJouriim«aiiunUI  Jnimwy 
10,  MAlinft  that  they  would  Uian  Imivb  an  lunjile  oiijiorLiitili'y  of 
eonjiidorii)^'  Ihi  b>Unoe'»hMt,  fttid  Mi.  fupe  wuuki   tiieii  1j«  hi  ;i 

K'aiaa  to  siro  thMn  *  batUr  oxptnoatjon  of  th«ii  affiurit  Uiau  li« 
iMlt  «ouTd. 
Th«  IbkIob  kw  Mcondod  by  Kr.  J.  H.  Todd,  but  wiu  atninKly 
opMMd  by  Mv«nl  a(  Uto  aliarGhoIdoni. 
U1UaiM«ly,  bowwet.  It  wm  *^rM<]  to. 


HEW  COHPANIES  REGISTERED. 


L  AlwyB.Umltod.-fteiriiitaredby  RU,  Tan  Tromp,  tfl.  Kawx- 
«mM.  8tr«nd,  W.e.,  wiih  ■  eapKal  of  £3.000  in  £1  iharoK. 
Object :  to  urry  on  tbe  bu>in««i  nf  olccririRiiuii  and  dcnlrlCAl 
•oglnotn  in  kit  ita  braDCbcn  i  ta'\  lu  ■renta  fnr  the  Itfuch  Rico- 
trioU  EnjrinMring  Coia^ny,  Uiait«d,  R«glat«r«d  witliout aitialm 
of  MMaUlloa. 

B,  C.  CittUag.  DmisUw.  and  Co  ,  Limited-— K«|fi»t«rDil  itv 
J.Dl  B,  Uwis.  ■-1>,  Biitklwr-buiy.  V..C..  wttii a oiiiilal  of  £10 COO 
In  £5  *hart«.  Objoct ;  W  a«>iuiru  m  a  goiue  oonixiro  tb«  buiinwis 
of  tlgbtainr  oonfluctcr  munoriictureni  &nd  etoolrical  en^inopia 
now  carried  on  by  B.  C  rultin^,  UouglaMi.  and  Co,  Limited, 
and  to  oaTy  oo  aixl  extend  Iha  aaaiv  in  all  iu  branchTa.  With 
>U|{ht  modincatloni,  llio  logiilntiona  cootAinfi  in  Tabic  A  aj>)ily. 

■laMTMal  and  Q*«*r*l  Cootraot  Oarpormtlon,  LIBIMd.— 
KorMMcd  by  CU(«*c«I.aifht«a,  ISand  t3,CI»m«nt'*'inii,Strand. 
wiih  •  eapilAl  ol  £SI\000  in  XO  aharaa  Objwt :  to  enter  inio,  or 
aequli*  by  purahaao  or  otIurwtM,  and  oanv  out,  «oiituLcla  and 
oonndwioni  oc  olbar  gianta  in  any  part  ol  tbo  a'orld,  foe  iiiakiti)t. 
jMnibaalq^  oc  iroikinK  railwaye,  ti«iuwa)-a,  I«le|tra|ili><  anil  tiijo 
phone  liiiM,  •l«ctitc  atid  otbof  li|[hUug,  dovUlc,  Iiydiaul^u,  ikiid 
olbor  work*,  and  for  tbo  «quipDa«BL  uf  any  kuoIi  undertakiii^a  with 
•leoldo  or  otJier  iilant,  atook,  or  apparatus,  eui  Thu  liiat 
■igUtorlM  ai* . 

Shncea. 

J.  r  Uievillo.  12.  Anitel-court,  EC „._  .,  .  .  I 

W,  S.  n.  ttakoi.  35,  Pailiamcntilroct,  S.nr. I 

A.  d«  Turckboim,  133.  Parllaawat-Ktraott  8.W. I 

H.  CbeMonaMMr,  Jefllroy-MDare,  E.C.  ,.,,.. 1 

D.  PatrUh, 2.  Oo|jthalIball^iK«,  K.C. I 

Ct.  E  Citartb,  Datbwood  Honae,  E.C ) 

r.  MatMlli,  101,  LowleiihallvtrMl,  BC 1 

naretball  not  b«  kaa  tbau  two  nor  nwre  than  *asoa  diiocton. 
Tbe  SnL  are  W.  S.  CiraS  Bakor  and  AUrol  d«  Tarekhoiw. 
Qoaliftoalion,  jCIOII.     tUwuixirBtlaa,  £100  oacb  |Mr  niiBun), 

Ur  Java*  PaLmar  aad  Baa*.  UiBlt«d,~K«rlaUr«d  by  Ijut 
and  8«».  tf,  I'all-iniai.  S.W.,  with  a  cafiiUI  ofSWI.OOO  (ii  £10 
•baraa  Qb)oot :  To  aoouire  aJKl  nad«r(Ak«  Uie  whale  «r  a«y  part 
ol  Uw  buaiiioM  of  the  Binn  of  Sir  Jamaa  Fannar  nmi  Sana,  «i^ 
Men.  8aUon),  Uancliaal«r;||[etiarally,  to  carry  ou  ttobiwinaimof 
HiMUnMa,  nwctaai**!  and  •taotrioal  •nginaora,  naokiiie  and  tool 
DMkan,  boUar-aaakm,  Mc.  in  all  tbair  reapecttro  brtuobe*.  Th« 
StM  atgoMiM-iaa  are  i 

ShaMi. 

A.  \V.  fanorer,  Addiibi  Inn  Worlu,  Batford.  Luicaiilitra    I 

J.  S.  Vmrmm.  Adalpbi  Iron  Worka,  SaUoid.  Lanoaahlre  1 

a.  nralta,  Vio(arta-|»ib,  ManclMatar    I 

J.  B.  Storev,  LAikcaator I 

8.  WatU.  Vwtoria-patfc.  MaucbMWr ».,..«,..-»•. 1 

a  i.  FariMpr,  Adolphi  Irm  Wotlia,  SaUoftl    ...TtLTZ.. I 

G,  T.  WkUa,  Itrook  Boiue,  L«>«aiiiiatuie I 

Thacaahall  not  be  I<mb  than  four  nor  mora  than  aarwn  direotora. 
QwIlltaaUoB  :  One  alinie.  Moat  ol  the  rvgol'tMua  oontainod  in 
Table  A  apply. 


BUSINESS  NOTES. 


k*ooUal».-  -As  electric  tramway  u  to  bo  eatabUabed  M  SiMk- 
bolm. 

Bateyeelb— A  CMUjaMj  haa  b«w  (ofHied  to  ma  tbe  Budapest 
•laeUte  tfanw^a. 


L—Teudera  wUI  ahortly  be  required  for  Ugbtlnic  Uio 
Bniaoola  Hotel  iJ»  Vine. 

Oeal-OaKlBS.— Tbe  North  Hungahaa  Coal  Conpaay  are  1m«*1- 
Un(  aUo«rte  coal-vuUun  by  .MoMn.  GaiHaBd  ('«. 

ABHf**»  BOBIrto  Kallway.— Tbe  Mb«m«(oran  elaetrin  rail- 
way batwaen  Antwerp  and  llniaMla  haa  bean  ttt  aaide. 

M»m»»M  *«d  Balaka,  eC  Awarl— .  -Tbe  Shttrienl  Weriiti 
rbloaifo  oorreaponJent  setKU  aa  inUnattaK  aooount  o[  Ih* 
pniraMol  tbbfim,  wbo  are  building  awMnd  1,000  h.|>. 


SoMlMroack,— The  idea  of  lb«  Imtnedlat*  IntrodiKiIon  til 
trie  ligtit  I*  b«ing  rec«£ved  a-lUi  mnoh  MtbualMoi  fn  Soarbotamk. 

Tta««D**nBiir«pean  WoIdlSK—A  nvaatlas  of  abarotwildaa  rf 
th«  Llectrio  Welding  Company  ha*  bMi)  oUM  b};  ,<^  bavMt 
houae  in  New  York. 

AadaiMM  Cable.' -The  qfaortion  of  conMOtiag  Port.  BUrwtk 
the  Andaxnan  liland*  boa  bean  ibalved  by  tiio  ImUba  " 
onacconntot  Ui»«ip«n**t 

Harwlolt.  — Tbe    Corporation   of    Uarwicb   Ift    aaaLbar 
ativcrtiie  Ihelr  deaire  lo  have  teadera  for  tbe  fMrehaa*'**  Hmtt 
ihoir  olacviK!  Ii)fhtint(  pou-on. 

•ath  Aaylam.— Tho  ii«v  Rath  and  Conaty  AjtIuid  atllbMk 
LydMrd,  near  Taiinlon,  i-  tvtiiUAUtA  to  C9«t  £llA,At4,  oF  wblii 
^'/..'WO  UI  for  eleolric  Itglitiug, 

Dadergrotiad  Wlra*-— At  Baumeinauth,  Councillor  Hankl— 
will  awivtt  At  the  next  moetluK  of  tkn  Town  Coanclt  thu  aff  iri^ 
plione  wire*  (hoald  bo  placed  undargraund. 

Pea«aaaia»wr.--At  tlio  lut  meeting  ol  tb«  LiOO«)  SlMdille 
clerk  wu  in»iruGt<<l  to  ••  rite  U>  DolirtiUy  for  inronastkMi  a*  h>  ila 
oompamivc  cint  □(  goA  aod  tho  clectiio  Ugbti 

Waatara  aad  BniaiUaa  Talaoapb  Caiwpwny. — Tba  l«V* 
for  (he  uut  week,  itliw  doductinx  IT  per  ooak  pa.vabit  u  tit 
Loudon  PlAiioo-BiauliAn  Conpiuiy,  vore  £).OTtti 

HtlMi.  — A  Khniue  i>  apprm'cd  tor  ibeoaUbtlahmenL  ^i  u  ^.m 
head   •nr)du<:iar  M-»tent  of  electrto  Iraiawaya    ut    MILui  by  te 
Sociiuti  Kilioon     The  wuter  paw«r  at  Pailemo  will  b*  atlBM. 

Poab-Uulton  kwlteb,— Mr,  <;«aiffeCiil<«r  haa  br««sMwl«1a 
AineriM.  a|iu>h'biii(on  twiteh,  a  R^ht  touch  being  anSriBal  ta 
(urn  om  or  utF  tbe  lifht.  Tho  aanie  kind  of  action  b  alM  aOllMrf 
with  a  puU-oord 

SlMla.— It  i*  (oared  that  tba  projact  fur  thu  ol«ctrie  Dgbtiai 
of  .Simla  will  bate  to  be  abandoned  on  a«oo<lilt  of  the  i  nw 
PudiMiM  if  a  low  eiponalre  (Inn  bad  tJio  eoniraot  la  haaJ  tba  pr» 
|iomI  nii|f  lit  yet  be  tared. 

Telsomoalb.  —  A  ttii|uisfliou  baa  been  preaent«ii  to  lli«1^i|» 
moulli  Lii-iil  Hoard  by  tbe  (uteiiayorB  to  caU  a  jiutflic  uaetMc  M 
diFiciiu  ilic  exteoiioD  of  the  xa*  woika  or  the  tiiat*Ualfca  ■)  a 
oontiol  (Jcctric  atAtioa  in  tlic  town. 

ChalTMiMa.— Mr.  J.  B.  llralthwaito,  iuB,,  faavioft  beoaaUM* 
clialriiiou  ol  (be  Bni*h  Electrical  Eii)^MNrlaj{  Cani|wsy,  I.  iipllgt 
in  aiiocoMtion  to  tbe  U[«  Duha  of  Marlborough,  t^  an»njiwil  m 
afipoinuaeut  for  the  period  of  one  year. 

tedbory.-Mr.  J.  C.   Da*iei.  of  Fair  Tree  r>tm  a«tf  IkM 

Worka,  hna  the  honoiu  of  being  thi>  tirvt  to  tBtrO>lae«  tb«  dtaMb 
ligbt  into  the  noinhbovrhood.  Tbo  worka  and  dwolliBfc-bMa*  m» 
bnth  liglilcd  from  an  engine  u^ed  at  tbe  worka. 

BoUaat.  -TonderaarelaYtlodfortlieelaatriehKhU^nf 4Ja*«i 
Quay,  Abarooro  BaMn,  and  th*  ""^t""*  Ijravliiv  Uoak,  ^  tta 
baluwt  Harbour  CoouniMiioaetB.  Tenden  by  3i£  Il«Mnli«  ta 
Mi.  W.  a,  Currlo.  aecroMry.  Uarbmit  (Met,  itolfaat. 

Newark.  ^A  ucoimmmI  it  made  to  llcfat  the  N«w«rk  IVwb  Sd 
ailh  gns,  but  this,  it  is  tbowitht  by  ot£n«,  ifaoald  b«  l«ft  vfwdl 
the  rocvi|)t  of  thp  Electnc  LiKhiinv  ComniitMe'a  r«pnrt,  (rtvanf 
teoommond  an  immodiate  intraductiDo  of  aleclrwi  Ui(bt. 

BnaUlaa  SnlWMrlno  Tale^mpk  Oonpaa)r,  Lteuta*  -n> 
Iliinctora  of  tin*  Cvni|uiiy  have  dedatfd  an  Mt«ttai  ill  i  ulaiiil  rf 
3*.  |wr  ihara,  or  at  the  rat*  of  A  par  etat.  par  aaiMM,  l«a  hwm,  t« 
tho  (|narier  ondad  September  SO,  jayable  oa  rnolWl  Ul . 


LanM.~Tho  lAriw  Coiaiaiaalouera  are  aot  ako|{«clMr 

with  tlio  MgM  lh«>'  hnvi>  boon  reoeitiiHt.  and  have  wrilton  la 
contraclor*  to  «liii«  ibi>t  Ibey  aill  dc<liti.i  lur  hirbt  whan 
roMived.     A  recviit  failure  wm,  we  iMrn,  due  to  had 


■aaUa<«.— Tenders  are  invtlad  natU  Mar^  1,  IWO,  tar  Ito 
elecinc  l>i[htitu[  of  SaatUKo.  IJMIL  A  apecllcattoa.  and  a  pbm  «* 
S>»ntij2o.  can  b>a  inapwAcd.  on  penonal  apfUcattau,  at  lbCa» 
nioicial  IJoparinMUi  of  tbe  Foialgn  Olftott.  en  any  Tnl  liif 
botu  can  1 1  and  i. 

Ctty  and  South  Loodaa  Oatlway  Conpaay.  —Ilia 
tb«  week  eMUuix  Notocaber  '.T  w«r«  CWS,  aiatai*  MM  I 
oortutpondlaK  (iariod  ol  but  year,  or  Mt  utBraaai  al  OS.      Xbe 
total  raoaipia  for  liOJ  thow  an  inoreaaeof  tl.Tt!  ovar  th«aa  far  lb* 
cerrtapoadiuK  period  of  IMIl. 

WarMlnMar.-Atthe  moatiily  meMhixar  Ibe  IamI  B«M4lia 
chairman  atoted  that  bin  milt  of  a  drinking  fountain  w«nM  t«A 
Waratinatcr  la  a  Ionni|[hi'i>  time,  *n>t  i(  wat  Ueddad  ta  trf  ho* 
tbo  an:  and  Incandoeceat  eledrw  Um|M  before  deddlt^t  whhfetf 
the  two  itioalid  be  eraetad  over  l^  EounUin. 

laattea.— At  the  maetinu  of   ibe  Bnitoa    Lm*!   Ifiaait.  Ita 
chalRnan  elated  with  rvferanoe  lo  the  etootrtu  Ughu^  m 
that  BO  natioca  bad  been  giv«n,  and  octtber  tba  Hoarri  mv  < 
elae  evoM  obUdu  powvia  i  oea>eqwonUy  tl  had  baun 
beat  to  drop  Ibe  iieertioa  (or  12  iBenthi  t«  rnniWlia  it. 

Uverpaal  Valvaralty  OloelL  —  A  large  daok,  wUb  dlak  IliL  ta 
diameteTi  baa  been  proaented  to  tbe  eity  of  UrarpooL    n«  ^vk 
abn  dtjoea  Ibrea  larn  dtak  larida  tbe  baiUtBC  bj  an  i 
artancameat  attached   to    tbe    rJoek    werka.     flia    wta 
■uppUed  aad  Aied  by  Meawa,  Wai.  I-Mta  and  Sua*.  Laali 

BMauloa  ar  tbe  Baatrie  maUwajr.— TIm  dly  aa 

LondoB  Eleclrio  fUilway  Cani|Aiiy  hace  Ktvgti  Idraial  wMau 
th«  Laiabath  VeMry  ol  tbeir  intanlMo  (a  btgln  teflOaMnMMtf 
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Ui«b  tsMnd«d  Una  tram  Ui«  ptotent  Utrniliiua  al  StooVvell  to 
CUiAun  Cotninnn,  uiidM  tlio  power*  obUliid  by  them  under  the 
Act  of  1890. 


I  Swma  <MIIm*.— OfMt  isMraM  Is  mMitfwWd  by  pjuiern 
in  the  Citykl  the  tn&|;ni1]oent  ohow  maila  by  the  EillMin-itiraa 
CoiapMiy  M>  their  naw  Ciiv  oSkiaa  »»  110.  C«iinoD-aUaal.  Tli« 
largo  windoiTB  kra  dllod  tritn  aU  vkriotMi  at  incnndascoDt  Um[M, 
tiuuiy  ot  thom  abLue  with  li|[bl  uid  eoloai,  bho  wbolo  makintC  * 
moat  •Urkdli'o  abow. 

Cbaap  Lamp*. — CirouUrt  frMti  ooniiiionUl  Umpmiakato  ■how 
thii*.  Insipw  »!•■  now  Mid  to  fit  aay  »oi-kot  in  lots  ot  Ihouaiind*  ■(. 
If.  Mcb,  Iroo  on  board  any  Europonn  [Mrt.  Tbey  UD  bohij;  leM 
to  Aiuario*,  aod  with  duly  45  per  ceaU  aod  IroifEot  c)iar)fM.  th^y 
iCill  only  corao  to  U.  3d.  e««A,  100  p«c  ,oeiit.  ciheik[Mr  Umii  tbe 
ehoapaat  Amarioan  lamp. 

aaUM«.— Ac  th«  mottla^  of  tba  Balfa«t  &iu.'CWBn[MM  taat 
wnok,  it  wa«  roport«d  that  Prat.  Aloxundur  B.  W,  KiyuMdljr, 
F.R.S..  19.  Little  Quoen-Blreot,  WMI.(uini>Mr,  LonclaD,  bad  boon 
kpponitod  ooniultiog  eteotrloal  an)^ne«<  to  Ifao  BfllFut  Cdrpora- 
lion.  Tba  Mt«  of  th<-  firat  electrical  worrit  will,  it  is  understood, 
b«  on  the  banka  ot  the  La)C>D.  off  LAffKa  bank -road. 

a*«MM|>.— A  movement  in  the  dirMtiun  ot  electric  lightinn;  In 
b«i[i(f  made  in  Bromlaj-,  tha  Board  having  uk<>I  those  «ill)n(>  la 
take  up  the  new  light  to  fill  op  tormn  intimating  the  extent  of 
tbiiii  roiuiramoota.     Aoootding  to  the  aS<7ial  oatimato,  the  ttoard 

Eut  tbo  eoat  of  Itio  oloctric  liicbt  at  32>.  dd.  |«r  annum  plxia  tliQ 
ire  and  uaiaUnanoe  of  the  ia<il4ir  and  other  appliance*. 

BwtadoM.— In  our  advettiienietil  oolunat  will  be  found  a  notice 
bjr  tho  Swindon  Now  Tovn  Local  Board  inTltinic  teadore  for 
liflfaLinjc  tba  public  utrecta  by  olcctrioiiy  ot  olborwue,  tor  ono  y<iar 
COounoncins  on  jitnunry  ).  1)^0^!.  Tendon  are  to  be  awnt  In  by  tlie 
IQtb  day  of  l>tcaiab«(.  Thin  will  allow  about  a  forlniulit  lo  ■tMt. 
A  iKOd  taking  toward*  cleclr^c  light  MUt«  In  influential  ijuaiten 
III  ui«  town, 

Peraon>L-We  ondenitand  thai  Mr.  AU[«d  Slatter.  A.LE.E.. 
ban  reltiud  front  tho  PUnol  Electrical  Enuunwrine  Coniiiany,  and, 
beeitica  aevaraJ  ooniuUloK  appoinlmonti.  ha«  jtdnod  tho  firm  of 
Meaan.  JuliaaSuandro.ot  Central  Mnrkcta,Sinlthfli>lil,  E.C., 
and  Ridgmoant  atraet,  U'.(.',,a«Lliolrin]U)at(«r  —Mr.  K.J.  'iSiinber 
baa  rea^ned  tbo  paatUoa  of  genat&l  nutna^^er  to  tho  Bleeuio 
Stotw,  LlralMd. 

KUtalaa.— Al  a  tpecial  meeUng  of  the  Ktngiiton>  on  Thame* 
Town  CODncU  lant  week,  il  wm  rc*ol»-ed  to  vnliudiioe  cleotrie 
Uohting  into  the  borough,  and  to  cx>mmUTilL'aie  tlii<  daclalon  to 
tM  Bwrey  Conniy  Council.  In  ordor  that  anAnKcmcniJi  may  be 
Diado  far  tbe  alaMrtc  UglitinK  of  the  new  county  builiilnn*  when 
eottpleUd.  Mr.  W.  H.  Pi<eece  haa  boon  aaked  by  che  Town 
CouocU  l«  refWTt, 

AmB—  ftalei.— An  imuortaiit  (ale  by  MiotioQ  ia  anaouoead  by 
U«HnL  WheatJoy  Kirk,  Vrice,  and  Ooulty.  ot  engineaflBg  ana 
eleobrioal  pUvt  oad  machinery,  dynamos,  motor*,  gaa  BOBtiMa,  and 
other  nMtttial.  at  the  East  Down  Elactnul  Worlu,  CewL^ain. 
Tbo  matorUla,  wblch  wore  uoed  m  a  r<^uiur  plo«lrtcal  luauuJao- 
Uiring  and  contraeut^  butliMM,  compi'lM  ioiao  aoilneiitly  [irao- 
tical  pieow  of  inaokinvy.    Tlio  day  of  tala  U  December  13. 

Blaokpoal  Tewar.— llio  conatroetion  of  the  Kreat  Blackpool 
Towor  ■•  now  prOKr««tii|c  laat.  The  four  laKi  l»ve  all  been  ]mi 
down,  and  U>d  main  and  gallery  girder*  flxed,  and  by  next  week 
thenftilMCttou,  whioh  advanoeeafioCliarSfift.,  will  ne  oummeiwed. 
Iatd*  aro  tigbU  have  been  er«ot«(l  upon  the  site  of  the  lower,  and 
*l  lugbt  a  current  from  Iho  (lynainoa  at  tho  Aquarium  proridoa  a 
brilHaDt  ligbt,  by  tbo  aid  of  whjcb  tho  work  ia  carried  on  in  ow- 
tinne 

ConuaetoUl  C*bU  OOoea.— The  Commotctal  CUile  Company 
have  oDOnod  a  branch  olKoo  in  Eait  India  avenue,  Leadonliall- 
atroot,  trom  wbich  mo«aa([«*  are  vent  dij-oct  to  the  cable  end«. 
The  ConnMreUl  (^blo  Company  oonneou  with  the  Poaial  Teto- 
grapb  Company  ol  AoMiiea,  raaealng  all  Imixotani  ptaoo*  in  the 
Unttad  BtMM ;  wltl>  the  Canadian  Pacific  Teleicraph*  throuK^uul 
Canada;  with  Bermuda,  the  W««t  Indie*,  and  Centml  and  South 
AtMriOa. 

KliinlTln  plr*  BaUa  far  tfoaraamoiitli. — The  report  of  the 
oaptain  of  the  lioamcuiooth  Kire  BriKade,  in  whicii  he  cecom- 
mended  the  Council  to  adoi>t  the  lytteiD  ot  electric  liro  bell*  in 
addition  to  tiie  juotcot  Iciojihonot,  and  alio  that  tho  Council 
abould  htep  hof  Ma  aultable  for  diawlog  Are  wiginca,  wa*  r«Hl  at 
bbv  neettuK  ot  lite  Llb[liting  Coiniultleo.  Tlie  report  wa«  interred 
to  llie  auiveyur  for  biu  to  ooufer  with  the  cajimIu  of  the  Ore 
brlKod*.  and  r«|>oit  a>OT«  iu  detail. 

KdiDborcii.— At  tho  meeting  on  Monday  of  Edinbnrgti  Town 
CoimuU,  Uio  Lord  I'lovoet  Iropreatod  uinui  tbo  membota  the  faiCt 
that  one  ball  of  l^fl  three  yeaia'  poriod  for  which  the  declrio 
lightlnR  juoTleloDal  anl«r  endured  oad  alrwidy  elafiaod,  and  eug- 

Kted  that  •omecbbig  abould  now  be  done  «a  to  eat(uirtng  into  tbe 
t  •y«t«mB  ol  Ughttnj^  in  rogue.  After  tome  uouvenation,  it 
waa  agreed  that  at  neil  meeting  a  deputation  abould  bu  appointed 
to  riait  different  towni  and  aC([airo  iaformabiOD, 

CfcatftaM.  — At  tbo  moelinR  ol  tho  Chatham  Town  Council  laat 
week,  it  waa  moved  and  earned  that  notice  bo  fortbuith  gtvun  to 
the  Cbaltuln.  et<i..  Electric  LieliLiiig  Company  a/i  followa:  "  That 
kll  roadwaya  aod  [ootpalbo  biukon  up  for  uio  oompany'a  purpoaoa, 
and  wblch  they  have  failed  tullcicntly  to  roator*  wltlitn  three 
woeki  after  being  broken  ur>.  will  be  taken  In  hand  by  tbe  Coipo- 
ntlloD  aod  com|rteUd  al  tlie  oii>«a*«tif  the couipany,  uuIm*  the 


aald  r«4ula  and  f («t)ttttk  be^uly  kvBiMtatel'  WhUn  mrrva  days  alt«r 
notice."  ....  [. 

Irtewdeeeent  Oaa  Ughta.— It  waa  reomtJy  (tMted  in  a  leotura 
kWvu  by  I'roi,  I'.  B.  Lowe*.  Ihe  well-koowo  ga*  a«pert,  that  to 
obtain  a  light  oi  4H  c.p.  for  'iJOM  lioura  by  tbo  inoaadiHOonl  in* 
li|!ht  ayatem,  would  coal  Siiii.  Iwtth  ica*  at  3a.  per  I.OOOftl,  tO' 
cludinft  roanwala.  wldte  by  tlie  liic*(ida*ceot  electric  liubt  tho  ooal 
would  be  Ha*.,  or  oaere  than  «tght  litnaa  tbe  amount.  The 
problem  a*  tt*lod  may  be  wwlii  tM  aLtentiea  ol  the  «alaulatiiie 
fiowor*  of  tlKMo  on  tbe  other  side  ot  the  ({Utelkin. 

rire  Rleka.^That  tlioro  haa  hoea  rather  unnooeaMr)-  ardour  Oil' 
tho  part  uf  tho  fire  InnurRnee  ofBcialii  t<i  twfill  the  Hat  at  acetdonl>~ 
by  eloctric  light  U  the  opifiiau  ol  the  Fmawia!  Nftft  Many 
ol  the  InaUmoc*  do  nbt  eaem  to  be  autliontir:At«d  to  the  point 
thnt  la  iiroperly  ro'iuired  in  eu«h  a  a^hclule.  Comparative  Im- 
luunity  fraiu  aooident*  by  fire  ia  one  ot  the  strong  jMinta  of  the 
electric  ligbtt  and  if  it  ia  to  be  cobhod  of  t]iiji.ptDatigo,  coaiotaina 
our  fiiMUKMl  oontemiiorar}-,  it  should  boon  tbooeatevidvioe. 

Proponed  VUtorla-KUInm  Oaotrle  Bat)»«y,— Uuring  the 
eiMuing  atwiiou  ol  I'.krliiimvnt  n  Bill  in  to  bv  promutwl  wlui  the 
object  ol  incorpoiBtiDg  a  company  for  the  purinMe  of  construct  ins 
an  underground  electric  railway  fiom  a  point  on  the  Vauiholl 
BridgO'rond  aide  of  the  Victoria  railway  ntation.  and  paHing  from 
thenoe  under  Edgwaro  road  to  Kilbum.  Tbo  gDujce  which  it  ia 
propoaed  to  adopt  on  thia  lino  will  ho  the  ordinary  atandardjEauge 
adopted  on  all  xtHMvagtr  railway*  of  4fL  Djin.,  thua  diflering 
from  aevoral  ot  the  oUotcic  railway  Hihoinw  Already  autJiorbed  or 
proloRiod. 

CeyletL— The  [:u(«m  I'roduco  and  Eatatoa  Conpftny.  aa  agents 
tor  MtHan.  fidkcn  and  Co.,  aro  open  to  oreot  oleotiical  Initall^ 
tiona  to  tranamtt  power  derivable  from  witter  throo  milea  or  1«M. 
from  it*  aoarco.  Thla,  Mya  the  tiutian  Rngiiutr,  open*  up  <rido 
poiaibilitie*  for  many  groupa  of  mtate*  In  poMMelon  ot  the  nocea- 
>nry  water  |iower,  oa  aeveral  lotuuia  in  the  higher  dittctcla  are. 
But,  unlOMi  a  number  r«u1d  combine  t«i;vT.hor  lo  secure  imwer 
troiKanitUd  froo*  watery  tfae  coat  would  be  very  higk,  judfpinK  by 
the  lableof  ratee  auhmltted  by  the  raaaofter  ot  the  oampany  obo*e 
ivfurred  to. 

Aberdeen. -~The  (iaa  I'ommttteo  ot  tho  Town  Council  mot  on 
Wodneiiday— Mr.  Farfluhar,convoDor — and  conaiderml  the  ([uiwtion 
of  elect nc  liKbtJUK.  A  corrc*|]Ond<iecn  with  Prof,  Knniieilv.  filna- 
gow,  waa  read,  to  tho  elllrot  that  ht*  chnrifofor  Huperintcnnlnt;  the 
work  would  be  at  the  rale  ot  3|  per  cent.  O'l  the  iilant  laid  down 
and  £im  to  cover  111*  expene**.  I'rot.  Konneoy  la  to  proparu 
phuia  for  the  interior  of  the  building'  where  the  plant  is  to  bo  laid 
down,  and  oa  that  work  he  wilt  charge  2  per  cont^  The  torma 
were  aoceuted,  and  inalraction*  eii-en  lo  get  spociScation*  pre- 
pared forth  with. 

Xleetrle  Tnunw«y  tor  LyttMun.  -Noticoa  have  boon  |jo*t«d 
along  the  roulo  of  the  propoaed  tramway  batwaen  Lytb«m  and 
Blackpool,  to  tho  effect  that  the  company  intend  applying  to 
Parliament  during  next  noaaion  let  power  to  oonatruol  toe  line. 
Tbe  lino  will  trater*e  tlie  atreete  ol  Lyiham  to  St.  Aniiea,  and 
thence  to  BUckpooL  It  will  paaa  tbe  now  water! rk- place,  ti'alr. 
bav<an.  LNit  y«*r  appllontlon  wm  miulT<  to  the  Bc^nt  of  1>ade 
for  a  provMonal  order,  bet  it  was  witJidrawn,  an  the  (^r|>orat>ion 
ol  Blackpool  oppoaed  the  *cbomo  very  atioogly.  It  ia  now  thought 
that  no  uppoaition  will  bo  given. 

Bnll.  -It  ia  oxDocted  that  tiio  oleetric  lighting  alMion  at  Bull 
will  bo  comnletod  abonl  Cbrutma«.  Tho  conimittee  appointed  to 
carry  out  tbo  detalb  in  conneollon  with  the  opening  oeremeny 
bare  dotwmined  lo  gire  tho  local  IneutlaUon  cuntraotora,  moat  M 
wham  ore  agente  fur  llie  larye  eleotriual  firms,  the  opportunitv  of 
•xlilUllng  eleotrical  appliancea.  The  exhibition  will  be  hold  in 
the  fleaeiooa  (.^urt,  and  it  will  probably  bo  open  to  tho  public  for 
five  <laya.  TIm  ol^oct  ia  to  give  the  pubUe  the  opnortunit;'  of 
gaining  information  and  witiieeaiuK  tho  advaatagoeof  oloctrioity. 
U«»ra.  Cromptoo  hare  orrangod  to  give  an  exUoltton  ol  Cooking 
by  ulcctricity. 

OooBparMtv*  Com  of  Oaaud  Ueetneuy.—Mr.  C  J,  Russell 
Iluinphniy*.  in  tho  American  £"iiiti'triuii  .l/n^osiiis  h»«  au  article 
on  "Tho  Relative  Co*t  of  Gtut  and  Eleotriolly."  From  the 
Amerloan  atandiwuit,  he  ooiioludee  that  to  obtain  the  unit  of 
lilthl  we  retjuire  40  jmt  cenU  more  oapital  for  electric  light  than 
for  gaa,  aDUtliat  tho  cuBt  of  piuducin^  this  unit  of  light  will  be 
(or  oleolriuily  'JO  per  cent,  mure  than  by  goa.  An  improroiuont 
will  bo  mode  by  ualnn  largo  dyiiamot,  direct  conplod,  with  triple, 
exiunaion  engines,  rcmomborlugalaothat|[a*c«n  aliobotmuroved. 
Coal  i*  wanted  feiirfully  in  both l>roeeaeBa,  and  (Croat  rewardeawail 
thoao  who  tedooo  thia  waato  and  enable  u«  botC«r  to  utiliae  that 
procioua  poMCwion— cool, 

BrlKlitao  Kleotnc  Batleray  rropeeai.—A  Bill  for  powetn  to 
COiiktruCt  an  vlwtiic  rnilnay  from  lin^hloii  to  KotUnKdoEm.  We 
unduraliuid,  >>  to  be  inlrouuced  into  I'arliaoiGOt  next  aoaioo. 
Thia  railway,  wbicli  will  be  nearly  four  milo*  in  length,  will  com- 
mence ncor  PastoD,  place,  Brighton,  and  prooood  along  tho  beaob 
and  foreshore  "  between  high  and  loir  water  mark  at  a  dUtAnca  of 
about  luu  yarda  from  tho  cliff"  to  RottloKdciui.  From  the  termi- 
nation of  the  railway  a  jetty  la  propaood  to  be  conttruoted  for  t> 
diatoncoof  2o0li.  into  t)ie  asa.  The  railway  will  he  conBti«t«d 
on  the  oiuaordioary  "  gauge  "  of  '.MIt.,  and  pruviaion  wilt  he  mode 
for  tlio  conatructioii  u(  tliu  plalfunus  al  lucli  an  olevatiun  oa  to  hu 
Halo  from  inlorruptiou  by  the  sea, 

Dundee  Town  Benae.— At  u  mooting  of  tho  Dund«e  Projierty 
Conunitloo  of  the  Town  Council  laat  weak,  ex-BaiUc  Keith  xag- 
geBt«d  tliat  tbe  Town  Council  abould  be  among  the  lint  to  patrouiH 
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lh«  «lMtHo  lijElit,  unI  1i«  propauxt'  Uiiit  the  rity  Architect.  oliAiiId 
tak*  la  ooiitneu  (or  •a|)|ilyin^  tho  Town  Ha'l,  tho  (tiiiklliiill,  uid 
duwhoUut  ttn ottiiM  wiUi  Uie  now  Utmoiniiat.  Tho  lio|>awa>> 
otprNiierl  hy  Hirac  mMnbeni  tbat.  U  woold  oM  bu  occuuiKty  (o 
reinuv(-th«  tin«  ctjratal  (jiualiorn  (nxn  the  Tovn  Unll,  and  Ur> 
K«rth  Mid  Ihiit  v-oiild  b«  (of  tbc  coniiilcr«li<in  D<  Uie  arckUocU 
but,  in  liU  "WD  n|HnKiii.  ho  tliQUftbt  U  vould  bo  ivHtblo  to  ion  » 
wir«  ulonK  (b«  atD'o*  of  the  tfiKMMn  mmI  aub«Ulut«  sUcwio  jnU 
(or  1h<<  BM  burii«rf,  Th«  arablMcl  wm  iiu((rii«Mcl  U>  torlhwllh 
nrrnnKo  iot  ob(Aialii|{  oCfani  few  tbe  wurk. 


.—Ttio  I.li[btlni[  Otmniilu*  ol  tbo  TwlrkPiihnm 
1.0MI  Itoard  Hra  i*ocn|kyinif  tb«lf  alUtotion  wKJi  the  clwiritl'tltly  ol 
InUwliMlajr  the  «l(ic«ii>n  liltbc.  TTi*  dfHlrlot  ii>  rathM  »oatU<ri>d. 
And  aaalMrnKtln^-oarKniajnttMn  would  iimbiUy  be  prcfemblo. 
A  ro^ir*iwniBUv«  ol  Utwn,  Hamiannd  lui'l  Co.  niloivrlot  tb«  list 
maMifi)!  ol  lh«  iMnni<iill(N>,  uml  exiilaiiBed  it  pr«[iMa]  for  tigbling 
tho  paiub.  His  erfbr  *a  nubinil  kn  «Minu>to  withoat  ch«rgH  wu 
u«a|i4«d  b]r  the  cimniuUce.  We  iihould  odrlne  thin  ranimict«o 
wiUraul  farther  doUji,  il  they  iniend  lo  Introdttiw  the  Ughl,  noh 
to  poUor  wUb  lr*«  cvtinullo*.  which  mtMt  nooivmrlly  l>«i  fAiHitl, 
bu*  10  ta|[«iro  lh«  Mnticm  <■(  an  imkjioixltxit  miiDiiltiti)'  «iMKli>oor. 
hevo  the  imilcnl  fully  fltacuiHed,  iwid  (irejmr  n>«<7iti<niE.i'iiif  and 
|iUcie  obtained,  wliU-h  •Aould  be  pnblloly  bendurect  fur  in  the  nrntiii 
wny. 

We^tea^npor  Kkr«.— A  i<]iecUl  mDeUnK  of  the  tTevtan  Lm>I 
ItoArd  wM  belli  lut  week  to  cenndor  the  nlccttic  lislilinic 
(laettlon.  Tbe  *peeiiil  |>oli)t  wm  whether  the  Itoud  Dlioalil  our; 
oul  tbnlr  iiravMione)  onler.  or  ulieuld  dal<^»le  the  uialUir  to  a 
(iiItiiW  oomjany.  To  cuiry  oat  ilie  romijicu  ri^lieme.  It  w«ji 
■WUH.woiiliI  fnvrtiv  in  riiieiidltur«  n(i,10.'V<i,  bul  not  uioroth.iii 
helf    wimM    I>>  '    lor   (iiuMnt  ei|>emlilLir«,     Tho    Bonnl 

•inende'l  for  J  "i  i^ig  Urt  yeor  Cl.^.t,  whioh  wauUlofTcra 

tAtr  nAum  on  thr  \"-<'iii"oil  expendiluiu.  Ii  would  be  nKUarmilou 
ol  mere  Ihnii  B  p"  cent,  on  £.10,000.  itnd  if  borrowed  [mbUcly 
wouM  beMflid«i>  to  BHablUh  •  ■inking  fund  to  oxlingiiiaii  iho 
dolit  in  3lt  ytti-t*.  Tho  oiani|ile  of  8enFborDu|[h  in  <|i>ol«il  au  the 
■Ida  of  fouDdlnv  b  emnpwiy.  bat  It  doM  not  a|>|wm  that  nny 
dHlnItt-  rtonlvc  hat  ynt  bnTi  miule. 

t4v«rpoel  Tewm  Bttn,— This  i'inaooo  Ooiuinleloo,  nt  their 
iiieoliiiic  hut  wwtk,  decided  la  have  the  electric  light  iiiMAllrul  Iti 
the  Iwne  beUraora  Aiid  tlie  ('«uricll-nlMunb«r  at  Uie  Town  llitll. 
The  cvet  wiU  be  about  X3IHt,  ol  wbidi  £!:>.'■  will  boeiwiided  in  the 
illumination  of  Ibu  larjce  iMllroom,  H-'i  will  bv  jmlil  foroabla.  |iro- 
vidihu  lot  tlie  eitenaton  of  tlie  alectfio  liKht  thnMsboot  ihr 
builduiK  aliiMiU  Uie  prwaBt  expeciiaent  be  n  mcceai,  uhi  £160  will 
be  the  outUy  un  llie  Council -cMmber.  tbi*  eam  ineludlax  the  «o*it 
of  the  Aulatf,  ohtch  wUl  Iw  o(  oa  oraunenlal  chantdor.  The 
tcaiHiller*  in  tko  ballroom  arc  to  bo  taken  doeii.  cleaned,  and 
re|ieir«d.  oa  the  cenpleUoo  of  which  work  the  olectrte  hxhi  *rlU 
be  lotteuecod  iDin  oech.  Ati«a|[e«nenteMe  l«  be  made  u  ooaneat 
tbe  naeliM  of  Uie  Liverpool  Electvio  Supply  C-emjieny  ai  eoon  m 
poeei^le.  *e  tlial  llie  (Igbt  may  be  wMri  for  the  pr«Mni  eeaioD. 

WeatersTelepbenee.— Mr.  F.  Dftgj(«r  hnn  reujtaod  hii  poaitian 
n*  auivrinteriilent  ol  the  riymoqtli  diMrlct  of  tho  Kotioool  Telfr- 
(ihone  I'oiniwny,  and  hi*  iMtinectlon  with  the  company  wUl  teaae 
on  tbe  Dith   ln>t.      Mr.   Dam(«e  eotetwl  Ibe  ie(e(<lio(>e  eeivfoe 

I I  yeat«  aKo,  havliiK  ■erved  to«r  yoan  wllb  the  lAiiawhira  and 
Cheehlre  Tcterihoiiic   l'oin|Miiy,   In    North*  l^aet  Lancaehire,    fooc 

foara  with  the  Wo<M'n  Coiinllee  iK>d  i^furli  Walet  Tolephooe 
oni[iany.  at  thoir  head  o(Hc««  In  Bristol,  nod  ttitee  yeara  oa 
vuix-nniendenl  Of  Uie  PlymoaUi  dUUiet.  While  at  rlytnoulh, 
Sir.  I>i>i;K«r  hae  hail  etce|>tional  didlcellieii  t«  contend  with,  more 

Grtlcalarly  with  the  aeveni  ■lonnii.  incliidini;  the  wcU-mncDi- 
red  bllrnird,  nnd  o«i  thOno ocoaiioiM  hi*  (kliraoil  enerKy  hai-o 
been  el  elTnoatMrvtM.  Holeai-eathecotniiaDy  haviByaidcdaaiine 
the  lavt  three  yearn  In  the  oetablUhnteiit  or  a  itreelly- In  proved 
teleph<>r>c  •crvlcie. 

■a44enS«M.~At  Uio  recent  annnal  ineelini;  of  Ibe  Hodilere' 
Geld  t'outttv  (.'onncil,  with  tuference  W>  eleeinc  llgbtina  in  t^ 
ofBoial  itatemaiil  (or  tlte  )-ttar,  the  ibyor  eteied  tbet  tbe  Loce) 
(lovernmonl  Itoaiil  nve  tLoir  eanKrlien  te  Uie  bettswinK  e(  £90^000 
In  Mnf  Lm*  ;  atHi  t£e  Cmiitcil  were  l^n  abto  to  eater  into  the 
fal1owii>t(  coetj«cle  and  coaimoace  tvork  :  For  Uie  butldlo^, 
machinery  foundatlona,  chimnoyi  bmI  floOi  fS.&Ul ;  tor  the  Ktna- 
ntUng  plant,  which  will  bn  rajiable  ol  eujifiiyiii;^  ihe  eoeri^y  for 
4,<in0  lft-a,p.  ioc»aJe*oenl  Umpa,  iMladiOKjindersroaad  maiae, 
tranafomMTv.  and  oentroUini;  Biipamlu*.  ISO,»Wi  for  the  IBio. 
oaat'lron  [iljioa  (or  carryiiiK  the  water  rw[aired  for  condonainf; 
inim  the  cnniU  to  tbu  electric  eupuly  eteUon  and  back  to  tho 
nanal.  f«00  -  lu&kbw  a  laui  of  £9,1mM  It  waa  hoped  that  the 
«loet^  unpfif  wovld  be  oommetMed  in  the  aprinc  ol  tho  comioff 
.ywar. 

KeittMlUMa  —Tlie  Blooirle  lJffhlln|>Oi>tnniitteeot  theNolllng- 
bam  Tows  CoaacU  bare  prvjiMwl  a  rv|iort  wbkii  will  be  preemtM 
to  the  Cowiwll  Mxl  Uouday.     Il  onaboJiea  a  full  end  Icoifthy  re- 

C>tt  traui  tbetr  engineer,  Mr.  H .  Tolboi.  The  eatiauite  of  oom  ia  : 
nd  bi  Wellahm-etniet,  L'lif.lT.ti  buildiaga,  plant,  nail  naaina. 
£H.IMUi  to4al,  tti.'M.  Tho  cvinmiticeatroast*  reMmiMiid  tbkb 
the  alia  be  puroheeed  end  the  necoHwry  iilan*  and  MiedACatMiM  put 

III  baud,  klul  a*  enon  w  ooneent  ol  tho  Board  nf  IVade  la  obtained 
Uiet  tendete  ebouU  be  Invited.     Tlie  ayttnni  to  be  adopted  b  low. 

Ki>r«  ooiitlaMM*  three-wire  dietrtbaUon  in  oonJuiicthMi  with 
pfeaaiire  ooaUiMova  Mrrent  end  neoter  tnwiefemien,  Uie 
Mation  to  belu*  13M<>H-«.p.  hunpa^  phuitfer  10.000  Be  p.  lobe 
Bret  iMl  dowii.  ThedriMmea  are  to  be  e|)ecUed  ni"  mi  much 
water ued  pereledrkM  henepowerot  iheWetBinali."  Betteriea 
for  I.UUU  t'Cp.  Unpe  ereuld  be  Inetallnd. 


Eeekmendwlke.— At  Uat  week'*  meeting  of  the  Rechmo«dwikai 
Loc^l    Huwd,  the    Klectrlo   LighiinB  (ommitt*e>  laLnalw 
reed  aitd  appiored.     They  aeUioriaod  n  vMt  to  vl«w  tfia  lad 
1  ion  Bt  MerMemibe,  aod  to  aaoortela  trein  thr  '  k  (rf  ta* 

bareiuch  Uie  terou  npoe  which  lil»  Cnrpo*aU<  .%amA  la 

traWcr  their  paver  to  liffhl  Uie  borVQ^h  wim  etr-rmiMj  *a  * 
pelvaM  UshtinK  eompany.  Mr.  Redlem) reiBafk«(t  Lh*t  thea^ 
laltteo  did  not  appear  to  be  naaking  owoli  piagnM  ertui  He 
•cheine,  and  improMod  upon  them  UieneeeNt^of  i^Jdnc  enfart 
to  tbe  boerdaeoway  oriheDth«r«eeoeo««pea»tbt«>.  TbeWh^ 
sale  Co-operatire  Soc^ty  would  renulra  IheW^'  -Wi*  tbey 

had  promlted  to  Uke  for  their  FTcchiaendvifci'  -■  hj  iten 

Sopleniber,  or  tbey  wonid  bakaalapit  to  adept  nn  in»i  ilbMne  tf 
their  Qit^.  If  the  Board  intended  u  (^  on  with  tli«  MrtkH 
■hould  be  done  nt  once,  or  it  wouM  lie  no  dm  iraubQnc  aaj  bbm 
about  It.  Mr.  S  Wootl  (the  GlmiriiULii  of  the  rominUtav)  reffal 
that  the  Pomiuhion  were  cipoditing  tiM  mailer  bII  they  a0aU,a< 
wiiitld  Homi  bo  iihl''  to  nobmit  a  report  to  tho  Bottrd.  ' 

Tba  Bkondda  TaUey  —In  Uie  loeatiliee  rtl  CwwAu* 
'.'win|wro,  «ltuiit(i  in  the  epper  |iert  of  the  Kbondrta, 
Ocean  (.'oltlt-ry  <.'oiu[>auy  have  two  large  collteriee,  tbarw  have  him 
hundrcde  of  warkuen'a  cottaoea  lltthtod  by  elfccer tally  to  Ih 
eveaiag  nnd  memiw  for  Uie  paet  few  uiontha.  Tbe  9jw^ 
Keiunu«»fr  the  electric  current  to  *ltii*(«d  In  the  fan  Mwlaa-haaB 
at  the  Dere  ( iiUiery.  uninc  the  (notiTv  power  of  Uw  naaifh 
Ob  Sunday  evoninK  tbe  Independent  aiFl  the  Methadhrt  t^i^i* 
were  llghtad  by  tho  plant  at  the  colliery,  and  tbe  {tlnnneiea 
gare  ebwluw  aaltffacuon.  Since  the  chapels  wore  opaaed  a  he 
yesre  ago  Lbay  were  iLfrhted  in  tbe  e>-eniiit;  with  oil.  theiw  hMn 
no  ga«  tnidiM  b  Ibe  aletrlct.  Mr.  Willlanie,  eUctrleta*  4  •• 
0<^eAu  CollJerloe,  Informed  Uie  naembera  of  bh*  chajiaU  rani^ 
lliiil  the  placoe  of  woreblp  eouM  lie  very  waD  BgMed  hf  % 
cleolrio current  from  the  eoUierie*  at  aooet  not  OTeeeJIIriy  B— 
nnnually,  ao  the  oil  t&mpe  were  rej>laoed  by  eleotric  In  MWilaw 
Iniapt,  numbering  nboal  as  in  eacJi  eh^wL  The  inotfrBtloa  «^t 
Con*iderabla  ouriouty  in  the  looelitiee,  andhutidreda  Hqchedletto] 
plac«  to  «ee  the  liicht  In  the  chapel*.  The  raemSMta  of  the  P 
olmpel  la  Ihe  dUUMt  have  decided  to  bare  thoIr  plftca  of 
lit-bted  by  eleetrldty,  end  tho  oil  Unpa  will  ba  abandcaM 


Leaden  llalae.— Tbe  Hlghvay*  CeaiHiiU«w  ot 
County  Coimcil.  nt  thetr  tMetiog  onTneeday,  repaet«lt)aB<^ 
bod  conildorod  a  notice,  dated  12lh  Kovembeir.  I8S&  I" 
llouac-to-lIoaM  Electric  Light  Supjily  Competiiy,  of  Inti 
Iny  malni  niong  two  aidea  St  Hereford  .ei{uar«.  Tboee  bmm  fC 
bo  laid  In  3ln.  caatlron  plpoi.  nod  tbe  propoMid  trorka  afv****  I 
be  uiiobjcctionaMc.  They  rcconiniooil  that  the  (mtirtioa  d  Mb  j 
Council  ee  Kiven  to  the  arorka  referrod  to,  upon  .3  ihatlte  | 

company  do  give  two  dsya'notloo  to  the  Cou  .  '  f  i 

belore  coicnicncincr  the  workit  in  any  ol  the  etrviid  rsl« 
the  notice  :  tlint  no  piuee  Ot  a  larger  diametAr  ttwa  Ka.  ahafl  I 
uied ;  that  tho  ali^t  boxea  ahall  be  of  the  paUflm  apmNri  I 
the  Council ;  and  that,  ea  a»  eddlUoaal  preaaalkM  a^ajnal  ■■ 
dent  through  dofecUFC  Inanlation  ol  tM  TW''^r.  aMch  of 
■treet  boze*  ahall  be  prevUlod  with  an  wuier  aa  wbU  «b 
nuUr  oorer.  the  two  inauUled  frona  each  othwr  •■  be 
pntctioeble,  and  Uiai  the  outer  cover  ahaU  ba 
nectod  to  earth.  The  KeaUncton  ead  KnIeblabrUg* 
LightinK  CumFwny  be*  aleo  given  a  notioe.  dal«d  Svr^mkm  Ifc 
181/2,  ol  two  abort  vxti-iviioiw  of  oMinB  in  ''rniiiwril  iimiI  TW 
coiDinittce  recamiueiid  that  the  aanction  of  the  CoMtied  be 
to  the  work*  referred  to.  Tho  St.  Jauee  ami  I'mU  Mall 
Light  Company  hoa  givea  on  eiaoveney  nolioe,  dateil  N 
23,  ISOi!,  ol  ita  Intontton  to  •obetTtuM  tneutatod  aeMae  far  dM 
existing  hero  copper  eondecior  malae  to  Pall.nall.  (naateea^B' 
atroot  to  4,  St.  Jamet'aetfaet.  The  •llorBtioa.  erfatah  te  een 
dMinible,  ehouU  be  made  In  ell  oaeie  ae  •(uiekly  ae  |iii>B<hla.  M 
the  oommlttoe  are ei  opinion  thai  the  oompaay  ieJuaUIad  in  tna* 
ing  Uie  Duller  aa  one  ol  tmmtgtttey. 

Idandndna.— .\  propucol  ie  bolag  brought  forward  In  UawdaibB 
by  Mr,  W.  KliigelatuI,  A.l  E-K-.Tor  as  eleotrio  nulw^  i 
fatade,  on  the  ipareajMce  between  U>«  aaphaltowHl  tiwi  lu 
It  ie  propoeed  to  have  a  aniaU  autioa  for  genemia|{  Um  i. 
by  mconi  d  a  ga«  engine  and  a  dywuno  laaehiae.  whiek  < 
pot  out  of  tbe  way  aoinewbere  at  the  beck,  about  Cralnnlaek  Ae 
oerrent  would  be  conveyed  undetground  to  the  tnak.  aad  by 
meoni  of  *aitablo  oonnecticu  ia  nnpUed  to  the  oar  *e  M 
along  the  railii.  Tlio  curroat  woahl  bo  uaod  at  eooh 
that  >io  (hork  could  bo  rooelvad,  evon  tf  (he  bate  ooade 
(leiily  Ikandlcd.  It  u  preiioeed.  In  r«tw«  (or  that 
the  lino,  to  liKht  the  I'arwl*  with  «leatrie  are  ten|H  all  thajMie 
round  i  wilh  rf(,-anl  to  the  datlraWlily  ol  whtcb  that*  wlU  Ie 
hardly  two  opinion*.  Of  couree  the  care  wooM  Im  rwa  danV 
Ihe  wtnlec  aa  well  a>  in  aunoM*.  though  BOoi^Btily  nat  a 
IreiiuemUy.  Thia  will  dottblleea  add  to  the  atua^ian  a<  Ihe 
place  M  a  winten  roeortv  beaidea  hei^  ol  the  ili  wlael  ^wi^a  t* 
reaideuie  at  Craigydou,  tJtUe  Ornie.  awl  l^thyMhl^  n* 
facilitica  wlivch  tlie  line  will  olfer  toreddoBta  and  Tlellnea  «l  i>— 
placca  oU  the  year  roaod  wU|  it  la  Ihuughi,  he  •  rmj  giil  ■• 
■Kteratlon  ii>  lie  fai-our.  IIm  Ukb  will  be  •IngU,  with  «  i 
place  at  the  middle,  eo  that  there  will  bu  to 
on  Uie  line,  euniui*  Miaultaaeoualy  at 
each  other  In  the  lulddle.    Tie  aixwl  will 

Ebour.      A  return  Uuket  for  the  whole    dWIaum    «e^A  In 
ledat  S(L. or '2d.  lot  tbeaingle  journey,  bihI   l)l.lal 
The  care    would    atop  to    uXe    up    or    aal    d«wn 
at  aay  point.     Doe  of  tho  principal  obJeeUone  which  >•  i 
brought  forward  In  eonoecilon  with  thia  aolMnM  la   iinltliinlMi  hi 
Mr.  Rlagekiid.    It  U  with  rmud  to  Um  iUB«et  to  ^IUhb  «ij 


I  end.  and   t^admf 
ba  ahoak  au  «•«• 
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otberi>u>«(OiMui|^  th«  IhiK  Baini*  •uxtans  U  knov  on  natliorily 
v-hab  hwl  brtm  Uie  «xperie>oo  nt  Brittfaun,  >>«  wroto  to  Mr. 
Mognui  Volk,  lliD  propriotor.  In  hii  rofily  klr.  Volk  Mfs ; 
"  Duniic  DMrl)'  III  years  (10  naminerih  HBywajr)  w«  h>v(i  noi4r 
lojuml  one  of  out  [MMwiger*  in  any  amy,  «•  hAm  never  icniohMl 
Ik  ottlld,  •»■!  iBMoly  ItUBpwl  one  (ooi  lakMengef,  wbo.  to  nirofil  a 
peraxnbuUtor,  siKldeaty  eteppod  ngsinab  on«  o(  our  ean."  Mr, 
KincilanJ  i»  riiclie  in  enUcapelioii  nl  Uiii  objwtioci.  for  a  ritUv 
poyoi  artilM  to  My  he  m  nro  oay  Uoud  would  bo  turnod  out 
trhicb  |«<ipiMoil  iiuuh  «"dMi|{«r.''  U  )■  vory  powiblo,  hovvi'M, 
tliui  the  pti>p(uiil  niAy  not  bo  u  rCHWdad  by  oclier  nit«|>ayoni. 

BrlKktAa.~Ac  yoatorrfay's  oMling  of  tlio  COrpOFoUon  ibo 
lirincipal  mattin'  a\yt>n  tlio  aitondu  wiu  n*  to  clic  olectrtc  Uj|:)it  notloi' 
taldng.  At  the  time  of  fioinic  Kf>  picw  It  u  imiioMitbln  for  u*  to 
receive  tfae  delibomtioiw.  lo  that  wn  n\ii  only  ^Wc  aii  ikb«ini«t  of 
the  RDKgaitioiwi  miulo  by  the  [.(ehllni;  Com  mitt  W,  whioli  Wi^re  tn 
th«q(loct  t^t  tho  Klnv's-ro*'! 'Tiould  l>»  Uffiit-wl  up  to  llo'olooh 
p.m.  by  MO  UmiM,  ami  iJt«<r  II  o'clock  villi  inciui(l«M:«nl  lamp*, 
at  an  MUtnatoa  OMt  fur  am  lamps  of  l'.^?.^.  and  for  Uio  iooait' 
doaeent  lamoa  £337,  ii  loial  of  £1 .212  per  ■Mnum.  tU*  beina  <3B0 
inaioeaeof  tliepi<ir«nLon!itof  K'U.  Thocaaiuloutlajrot  tblaliirhlhif 
wovU  be  about  £l,iUO,  Tbo  oxUtnuioo  or  th*  work*  la  inimedlatoly 
neoeWBry  to  meet  tho  iacreoalne  demand  (or  tlie  aupply  of  tlvc* 
tricib;.  and  the  i>ow  u«a  1«  be  Ted  wm  given  Id  the  ooiiimitie«'« 
report,  and  tho  c*Iliiiftt«d  ootl  of  ttte  maim  to  be  laid,  an  CI2.3G0. 
It  wat  reporlod  ibat  the  aapacitiy  of  the  pnaent  plant  u 
v«ry  nearly  reacb*d,  and  that,  conaiderini;  tlie  probable  Inorendc  of 
biiAlii«e«,  tMy  would  be  vminntMl  in  puitint;  down  ino  a)i<>'h.|v 
Bleea  dyDimo*  and  two  sctd  of  hIotaito  banenoi.  ThU  addition, 
if  one  of  tfao  targe  3tK>-b.p.  dyaihmD*  bo  held  in  r<w)rre,  will  brine 
Ibe  cai«c<ty  of  Uio  (4aUoa  u|>  to  Ik,400  (t-n.]iL  lamii*  hurnlnfr  at 
one  timo.  which  ii  iiM>ro  tiinn  douUe  wbel  oaa  be  (iafcty  i-iifipllpil 
with  tho  cxutintt  phink  More  boiler  |iewer  wonlit  be  reijuimi  for 
tlio  odditioD-al  plant.  The  total  eatimatal  o»t  of  tlie  pltint  re- 
cjuLrod  ia  JLi.lT^t.  hihI  fur  halldingf  aboitt  tX.IW.  Allogeuim  it  is 
oatiiiwcfld  iheL  tbe  vtUnriun  of  mniiiB  in  the  preaent  arvn,  ond  the 
oddftfonAl  nwine  In  tbe  extciMltd  mxa.  tht  new  hooee  ■«'•{?».  the 
ndditlonal  |iUnl,  the  citcniion  of  hiiildinK«  nnd  ctHill'ignfipiM, 
requb-eo  B  total  eipendfUare  of  £3r,S*¥y  With  ro^'rii  \o  tlt<^ 
r«««aasot  Lhenurent  yenr,  tho  UAXmrinz  wn>iflvon  ii>nii  appioii 
maM  elateaient : 

GenerUloootelectrldty £1,115 

Dietribntion    10 

Rate*  and  taxo*    .  .50 

MaBa)[lnE  expeneoe CBS 

Special  daigea , (w 

Toul «2,5«8 

The  total  revenue  ma  £1.917.  lO*.  M.  Aft«v  the  Intoraet  and 
eiokiDgtand  bad  been  paid  there  wonkl  bv  a  profit  of  eil>^.  10*.  Hd. 
In  coneliMwn,  tbe  coninilttoe  further  re^omimind'id  on  foltowd  : 
"  I.  That  appIwiBtion  be  nwde  to  tlie  Lomi  lioi'eciiiiioiit  Kiurd  for 
■ancUon  to  borrow  a  further  earn  of  C3A.O00  for  n  pvrinl  of  30 
ycnra,  for  tJUn  puip(i*o«  e(  tfae  Bricblon  Corfioriition  Klvctrii^ity 
Wocki,  %  That  the  portion  of  (he  prvmitM  belong iiif;  to  tlie 
CorporMloB  and  adjotning  the  electricity  eencratrng  ntntion  on  tho 
KititJt,RbawDan  theplnn  labraitted  hcruwltti.  bn  npprojirliitod  for  the 

Snrpaeee  of  tbe  urtaertaking.  aad  that  a  proportlonnte  pnrt  nf  the 
ebt  created  for  tJie  purobeJia  of  punh  lariil  he  tntnafcrred  to  and 
charved  upon  Dm  undertaking.  3.  Thnt  the  ootnnihtee  bo  authe> 
rUotl  tocwry  oat  the  worbi  deecribed  in  this  report,  and  la  obtain 
Kiicb  conltael*  ae  may  be  necr!tnar7  for  the  pnrpoae,"  The  Work* 
CoaBUtMc,  is  reepeneo  to  en  application  from  the  LighlinK  Com 
DtlttMi  raeommended  that  they  nhould  bo  empoworea  to  pat  t)ic 
latter  in  poiaention  of  the  whole  of  tho  land  recently  piircbouvl 
in  Cliutch  (ticct.  tho  Llghtin);  Coiumitlee  I«  lake  Oior  the  dobi 
created  by  the  iiurcbofo  of  aucli  Und. 


UkIiU*c  — iinnmore,  near  Kilmiin.  Ar^yllnhtro,  Iho 
remhmoe  of  H.  .1.  yonncer.  K«|,.  hen  recently  been  litled 
tbroitichoat  with  electric  llg:t)t.  the  inxlHllallon  hnvinif  biMni  aup 
plledand  erected  by  Meun.  Emevt  Scott  and  Mountain.  Linilled, 
of  KewcaatU^  The  eiiKine  and  dynamo  loom  mid  acoumulntor 
boiwe  it  ■■lual«I  nbunt  120  ynrdv  from  the  maimion.  The 
g«A«i«tinD   plant   conaista    of    a    Pricetman    patent  oil  onxino, 

Icapobleot  Kivinjt  from  18  to  9n  eSetttivo  hone- pow or,  driving  n 
ibant-wounil  dynamo  of  Momhk  Scott  and  Mountain'*  Improved 
type,  ouxble  of  runDlnn  ZOO  16-e.p,  lamiM  direct,  or  of  ehargiiig 
*  Mt>  of  aeouinulatoni  eaiiable  of  running  170  IS-c.p.  lampi  tor 
about  four  bouro.  The  bnlliliiiv  •^>ntaintr>t-  thin  inHchniery  i«  of  an 
omniikental  deacriptien.  coiii nl. rue t<>d  entirety  of ; tone :  tlie  Hccumula- 
tor*liau*e  betoj;  plaoed  at  the  ciiit  of  tlie  engine  and  ilynnmo  room. 
wa  that  tfce  aecuiDBlatora  ore  kept  nnay  frem  the  mncliinery.  At 
tjie  ead  of  the  bngine'roora  ii  pMced  o  main  iwiichbcuid.  conalnU 
in^  of  An  enamullod  alatc  hnne  on  which  in  moantsd  an  automatic 
•witclilaraBtoniatleallyDWilchln^lnandout  Ihodynanioot  the  cor- 
rect moaiettt,  A  main  char^tnK  nnd  di*char]iin^  awiu^h  t«  arran|;;ed 
ao  that  tho  drnamo  can  chaixe  the  a«mmuiator«,  discharge  the 
■ocaBWiaton  tbroug^  the  larupa,  running  the  dynumo  and  accU' 
mubdora  teicelher  or,  If  necemary,  running  the  lampa  direct  from 
tbe  dynamo  ;  and  snothe*  awitcb  i>  also  prorided  by  whirh  tho  oil 
engine  cmn  be  vlarled  by  umply  (witchinK  the  current  from  the 
•ooumukuon  on  to  tlie  dynamo,  wfaicb  run*  oa  a  motor,  and  ai 
aoon  on  the  dynntno  hoa  atartea  the  ortgina,  tho  latter  nulckly 
ocqnifca  Ita  CMreot  *pe«d,  and  then  tlrivea  the  dynamo  and  com- 
^MooM  chorgiitg  the  aoenmalaior*.  Thl«  arrongeineni  entirely 
^^■vventa  the  neeeeaitr  of  puUinB  the  Rywheel  round  \n  onk-r 
^^B  alort.  An  ammeter  andT  a  voltmeter  itre  also  provided.  Tho 
T    cnrrenit  from  the  main  owitchbootd  i»  tAkeo   to  tbe  bouae  by 


underBT«BtMl  eablen.  Six  nbtea  are  laid  lit  wood  trcii^hlnf;,  flTlett 
in  wiiJi  bitwmen  nnd  ooveral  with  cement,  the  object  m  providing 
tbetv  (ix  cablet  br^nj*  lo  crinblc  the  Inat  Ave  oell*  of  the  ultuiqu- 
la'or*  to  bo  nrli,ch<xl  inli)  oirceit  from  n  dL>i ribi.il  ing  awilchboanJ 
in  the  hoiioe  Thn  nwlli-hhonnl,  which  u  ptnpe.1  in  ilio  inoin  hall, 
ill  mounted  on  an  enamvllnil  iilnt«  boae  in  a  hnndMino  oak  ooae 
w1lb»f;tBMi  (rcnit.  Thn  whole  of  the  hnate  ban  boon  Sltttd  up 
wilb  the  ol<ciri<-  lii;ht,  iuid  therw  are  altogether  about  ISO  IB.c  p, 
lHni{ii>  in  the  inntnllntiun.  The  acbeme  of  wirini;  luJofitei)  amnMa 
ill  uilng  lerminal  boiea  iiUoed  one  on  each  lloor.  Ihe  whole  ol  tbe 
i-ut  out*  for  eoeli  tloor  bains  pbaecd  in  the  terminal  hove*,  and 
there  being  in  ao  com  more  tbon  lix  Umpa  on  any  eironit.  By  iliii 
nrrnngeiuent  t^in  whole  of  li>e  out>out«  nro  kefit  tofrether.  and,  in 
tho  nvoiit  of  a  ligh^  gi^i'K  i^t'  <*  t*^^  fu^ecui  bo -imatedialely  in- 
*«rlod  wit)uiut  lisiiag  to  hunt  about  to  And  tte  cut-oute.  The 
clectroliunt  nnil  electric  light  lilting'  mere  daeigoed  *|Ne!ally  for 
.UF«9r«.  Scott  and  Mouutain  by  the  Munro  UanufoMuring  (Ioih' 
pany,  Tlie  roiult  ii  exceedingly  plensiii);,  and  the  6tt>ngit  ha*o 
given  every  tatidaclion.  Tbi*  very  complete  inolaUataon  baa  been 
carried  out  under  the  aupmviuon.  and  to  t^c  itieciflaation.  of  Mr. 
W.  .K.  Bi>jton,  cotuulilng  eogineor,  <lla«Kou-,  Mr.  M-  B.  Monn* 
tain,  of  CtoHUO'A',  having  •uiiorviao'l.  na  bnh.klf  of  Mourn,  .ioott 
and  Moiiotslii,  tW  i>r#ction  of  the  in^tiillatlan.  .  ,  .     ,  , 

Bpotetai  AeoviBnlataTe.  —The  Cpitein  accumulotoni  appoara  to 
be  mcetlno;  (rith  favoar  for  troctLon  work,  foe  wc  hoar  that  the 
Kidtcin  (ciinpiny  Tiarp  received  an  additional  order  from  llio 
Iliriulngham  rentia!  Trainwnyf,CQiai'anyfnr<uiw!taof  tbo  accuniu- 
Imorf ,  ee^h  H>1  conFi«ting  ol  9Q  olLt  of  tlio  T-9  tyiw.  Th«  Unit 
*vXiii  )nppllird  hi\i#  \ir*\\  in  regular  iipv  for  tlirM  moulhi,  nod  tho 
tnti-fnctory  rv«iilla  obtulnwl  ccrloinly  go  to  |irove  the  t^lliciciicy  of 
tlieH.'  cells  foi  IrACIion  vork.  A  point  which  i^  of  tl>u  utnioi>l 
im iwrlancc  to  tmmo'ay  eompanlu*  U.tbot  the  maintemiinoo  of  the«e 
cclU  ho*  been  undertaken  at  a  low  rate,  ouu  whiub.  »l>itv 
advniilngcnu*  to  the  trnm»ay  i\)in(ianiiv,  U  aha  Mated  to  tie 
oii'iiilly  ailvanlA^eoua  to  the  accniiiulHtor  company.  With  the  up> 
k<-o|>  of  the  bnttorieii  tow,  Uie  wotkbg  Go*t  oi  the  aocumaloior 
tiactlim  wontd  be  Itea  eoeUy  than  thnt  of  thr  nvrihtml  trolley 
wyatein,  and  aa  Ui^  uee  ia  aajweiolly  eutted  fnr  erowdod  dlatrlcM 
wliere  poloi  will  net  >>«  toLeratorl,  we  nhoulrl  Ofvlainly  fi>el  iilMwed 
to  lind  that  tbo  iatrodnction  of  thaoocuiaulMtor  cart*  In  helped  for. 
word  by  itteuiHiof  theEpoteincellii.  Tbaiearenotof  lb<<|ia>rt(vl'grid 
ty|ie,  but  formed  of  oorruoatod  ootid  plalea  of  lead,  Th«  diffiuulty 
ol  the  iiooof  •ocoDdorycelufor  iraciion  work  hoa  alvayit  been  a  iiom- 
tlonof  rnoinlononee— IboehortUloof  tba<o-cal1nd  "pm4ltvc" plalea. 
When  a  oell  of  the  iiaeMd-grld  type  hi  tint  eloetrlatlly  formed,  or 
when  the  polarity  of  a  iilsle  i*  inbenlionnlly  rerorotd.  tt  i*  noticed 
that  the  formation  begin*  at  the  clgM  <^  the  i>lue",  Bnidiially 
emtoadi^  toward*  the  middle,  thnii  proving  that  tnoM  paMe  M 
the  active  mntetinl  which  are  nearest  the  uriu  {>nnioi|jate  moxt  In 
tbe  action  of  tJiaoleetrDde,lJie  acuon  dimiaifhing  toward*  the  cent  re 
of  the  plus  It  i*.  farther,  a  well-known  fact  that  the  action  of  ony 
eJoctrodr  begin*  In  that  plane  whom  tho  ebx^lratyto  and  tiip  olai> 
trude  i)ir<et,  Ourlng  tlio  illwharge  of  a  oecondary  ccU  aulpbatoof 
Iciui  W  iirotluced,  wliifb  oocviplc«  or  lend*  lo  oooujiy  a  mucti  larver 
ijiaiy)  ttinn  either  iwrcvid*'  of  Imil  or  the  a|>ou|:y  ur  Unply-tlivlded 
metal,  of  which  the  \A»'zr  cotiffi^ted  jirlor  to  VMi  diwbar^fu.  lie 
los*  of  capacity,  the  icnling  nnd  !<liort  circuiting,  Ibe  falling  cutof 
tbo  pliigii  when  tbe  cell  boa  been  allowed  to  diichargs  below  tho 
ctitleni  ]>oiTit  of  P.D.  r;l*H  volt«),  aie  tiiniiciuuly  eiulninnl.  The  too 
long  continued  diocborge  produ<xa  an  oxqom  of  aulphoto,  and 
thia  Kulpliato  1>  nnt  evenly  diiitttbnted  through  Ibo  |>log,  but 
abonniU  at  the  *<tgea  aixl  at  the  outer  aurfaoce.  Cooooiiuently 
uaita  of  iha  active  maleriol  bai'o  not  only  become  more  or 
luBi  inert,  but  the  outer  luyen  ol  the  pluga.  eudeavoating 
to  occupy  more  apace  (han  ia  nllolleu  to  them,  OOdo 
apart  from  the  inner,  lou  culphatod  hiyer.  und  Maling 
and  ihort  -  eircniting  fallow  lu  a  natural  oonMKiuenoe.  The 
Epatoui  celln  withatand  treatment  which  would  bo  doatruetlvc 
to  other  cello.  Tlie  enllm  abaenoe  of  poet*  In  thnir  conttrnRtion 
oUete  la  itaelf  great  eecuilty.  but  the  foot  thnt  the  \-\nlm  are  aollil 
lead  oaetinge.  and  that  the  aoiive  material,  which  i«  forn-ivd  by 
direct  uiidntiun.  blonde  inoofiarabiy  with  the  leail,  acomntti  for 
their  leading  advantagea.  The  pldlen  boiag  «irriigat«d  on  both 
Ridot.  with  a  tolid  neb  in  tbe  centre,  are  very  atrong.  and  cannot 
biii^kte.  and  the  citonnivo  lurfnee  thus  proacnted  render*  it  poe- 
■iblo  to  reduce  tho  number  ol  platen  per  cell  oorieldorably,  aud 
Uuirewlth  therlak  of  ocoldonw,  whlleattheoamellraoaMavJngtii 
•paceiaeOiooted,  Itwa*  with  Iheoeoelt*  that  Prof.  AyTtanoonaeMed 
to  make  t««U  aitli  a  view  to  oooertaln,  not  what  tbe  bebaiiour 
oflhe  eelbi  would  be  wbenotvdwItJtMue.  but  what  thecafwcity  and 
efficiency  n-oold  beoomewhen  tbeir  treatment  !«  "  worae  than  it 
ought  ever  to  be  in  actual  practioe."  For  this  purpote  tho  oclln  (of 
which  orer  100  ohorge*  and  diacborget  bare  been  token  far  bim) 
were  frequently  left  diaoharged  for  maiiLy  day*  at  a  tiBM,  for  ox> 
ample,  for  at  many  aa  IT  day*  ;  further,  tJio  rata  o(  diachargo  waa 
very  high,  while  the  limit  In  dlocliarglng  wo*  taken  lower  and 
lower  uiitllil  latterly  fell  tOMro,  the  very  wer»t  treatment  uoMlble. 
But  oa  tor  detrlni^ritnl  effuute  they  were  cotifi)>!uuo<ia  by  their 
abaence ;  thooapacity  ha<l  nut  decreoKtd.lhe  plates  bad  not  buckled 
or  oliort' circuited,  i>n<l  thuy  looke<t  quite  KootI  and  notalallapongy. 
The  following compiiiiiton  i>  giioii  ol  ilieeoat  of  plant  botween 
overhood  and  accumulator  uociion  with  Epatein  otUi.  Taking 
for  an  oiomplo  a  ropreaontatlve  line  about  6)  mile*  in  length,  with 
a  onrvico  Of  25  car*,  having  gt«dtente  varying  from  1  in  300  to  1  in 
31,  the  approslmale  dlllereooe  in  tlieeoat  ofoonvoralon  Intoeltbor 
tlieoverbMdor  tbeaoeumulator  eyMffm  will  beoofollowe:  Over- 
head :  Converting  6i  mileo  doable  horao'traok,  including  laying 
and  cuniiectiog  to  ruila  of  return  conductor,  ut  £tOO  per  mile, 
£2.000:  6|  mite* of  overhead  (tcucture,  iron  polei,  conduetora,  eto. 
at  £3,000  per  mile,  double  track,  £10,500 ;  total,  £S2,100. 
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moUton :  AotnimuUlon  (or  -iA  <Mr«,  ^i  bMUrla*  |wr  or  (liv« 
bkUwiM  diriiM  bMwMn  two  uia).  of  «iich  MpMity  m  Co  ««iiible 
k  (In  to*li  hovra' ran  with  oiieolurKe,  ClS.fiOOi  b4Uii««  in  favour 
of  accamuIiUor*,  18,Ma  BOMctM  tfaia,  Ui«r«  will  be  k  lavuig  in  tli« 
coat  o(  mKcltuierjr  tt  the  etatnl  aUtion.  which  in  tlui  cvm  of  iho 
ov«rfaeMt  •jraUtn  miiat  luttra  ft  •ofBdontly  livire  nntpat  to  aopplr  tli« 
mAiimiiD)  currtnt  (oaad  to  b«  iwqatrvcl  by  Itw  whofa  of  Ibo  2ft  e««  Ki 
wiyontUin«,*iid  nuU  IsaddlUaB  pravfd*  oanUnuoodr  Uia  [<ow«r 
MMMsitd  Ib  Iho  toMH  MliiD(  frMD  th«  (lUT«t«ni  ir«HislMtoi)*. 
AMordlng  to  (B^MBreoieata  mada  on  Mvanil  OTorh««d  miBWAVB 
In  Ui*  Unitad  Suta,  the  «SGi«ao]r  c4  th«  mUre  ■ytwin— vb.,  tho 
praportion  at  Uio  bnko  horM-povor  on  Ui«wr  mMon  Moan)|w«d 
vjUi  tlie  uidk«l«d  boTM-paw  of  tbe  eoiflnM  at  Um  gMMntUag 
ataUoa*— tiM  b«aii  foMod  to  •mount  in  aomo  caaM  to  only  U  ftr 
MOt-i  and  in  m  c««a  M  oxoaad  40  p«r  oont  in  ovvrvday  praotleo. 
IWbx  an  wrm»^  tttelrniO]/  ol  33t  t'O''  oant-i  't  follow*  that  tb« 
boiUr*.  Miglnaa.  and  dynftmo*  at  uie  oeiitral  aiAlion  will  have  to 
ba  M  deai^ed  aa  to  ^ire  a*  lout  3  h.p.  (or  «vary  I  b.jL  o(  the  CHr 
notor.  Vi  lib  atwumaTatora,  lh«  centriil  (obBr[[iiif;)  atAtion  noait  only 
ba  of  avScMfll  macnitiido  t«  chatKo  ddu  batten'  or  one  battery  luid  n 
fmotkni  par  oar  at  a  tima,  and  ao  the  Iom  in  |ioir«f  aiiaea  (rom  a 
inMUw  nomber  of  InuMiniariona  Uieaai  onsinca  lliron)(b  dynamo* 
toaceanuUtom),  aa  auainat  thaaddltlnn\l]oH4a  Id  iha  overhead 
■yaUn  ((rom  dynsmoa  through  tho  OTerhaad  vlr««,  inat«r»,  f(«*r. 

af ,  («  arivlni;  wil*},  a  c«n«iderable  Mvinc  in  tlia  uoM  of  iilani  oao  !>• 
aetod  with  the  ac««tiiulatortyM«in.  VS  itb  regard  to  the  «dS<iieii«y 
It  baa  baen  (ouod  that  io  the  aioal  favourable  caae  where  overhaad 
wlrw  ar«  in  dbo  about  70  per  oent>  of  tlte  indicated  horao<power  of 
Uia  eoviuoa  i*  trnarferrea  to  the  mototv  while  on  inoat  of  IIm 
road*  bbe  oereeatafre  ia  botWDen  AO  and  60  por  rant.  AUawing  for 
Uie  loa*  ol  10  per  cent-  in  the  dyiianun,  llie  efHciency  botwocn 
theao  latUr  and  (lie  motor*  ia  therefore  on  an  atwitge  about  (tO 
per  cent,  prof.  Afiton  luuml  ili*  energy  aMolanoy  o(  Epeteln 
aeoonslatora  t«  be  M  )>er  cent.,  whUu  auiHi  battoriea.  wliioh  ware 
nRularly  diactuirged  and  raeharmd  in  even  thu  rhort  time  of 
titree  bMn,  |i;atw  an  average  onarnr  efficiency  ol  TO  per  <«nt.  It 
la  llMcreCare  espe«Ud  that  tbo  lota)  eSoienoy  of  a  line  woikeil  by 
EpaWu  aioenmvUton,  takinfc  into  account  the  increoaed  weit[ht 
ol  the  acoaanulUor  ear,  willbo  bigber  than  if  the  aame  line  were 
worked  by  the  ofwbMd  ayateta,  and  al  the  aamu  time  tho  relalJi-e 
ooat  of  coal  per  horiW'power,  lor  the  roaionB  |[lTan  above,  will 
eartalnly  be  b>wer.  Referring  to  the  queatlon  of  malnMnanoa^ 
prae4loil  eiperienoa  baa  enMrled  the  E|jet*!n  Eleotrio  Aerumu- 
later  OonpMiy  to  enter  into  msintesanoe  aontracta  with  traniiray 
oempantM  at  a  very  moderate  rale  per  mile  run.  For  in*tanc«,  on 
ft  Um  ■iailai'  in  chanwur  to  tb«  one  before  mrntiaood.  with 
gnditnu  Taryinv  betweatt  I  in  300  and  I  in  '21,  luid  with  can  of 
a  oairyinir  oapacu*  for  CO  jiaaaenmni,  this  rate  will  onlv  bo  1  jd. 
por  oar  nila,  whicti  rwt«,  in  Uio  opinion  of  the  E|iaIeio  Company, 
will  not  only  be  aufftoianl  to  relmburee  them  for  ttio  renewal,  but 
will  Iaa>e  a  fair  marvla  of  proflt-  With  a  amalier  outJay  for  the 
inMallatiun,  noinWrfaranoawith  rail*  and  road  and  ciiatingtralUc, 
afaaanoe  ed  pOlea  bmI  wiree,  greater  eeearity  in  the  working,  and  a 


ooal  of  working  certainly  not  in  exceaa  oJ  the  trolley  ■yatem.  it 
dioald  not  be  doubtfal  Uiat  necumulatore  are  deetinad  to  nUy  a 
larice  part  on  all  linea  where  electrical  tradion  can  be  Isuoducod. 
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Ab  Improved  eenpllnc  (or  Ugbtnlns  oondnotora.  Joaepli 
Lawla,  6,  Ureat  WincheaMT'atreet,  l^Milon. 

NoTKUkKN  21. 
iMproveoaaal    in    abado    oarrtora    for    •laetiie    ilflit 

ptllareand  bnaketa.     Joaeph  Taylor,  0.  Al.  Auf[iiB(ine 

road,  CamdoQ  Kjuaia.  Loadoo. 
ImvrevaMaata  In  and  ralaUng  t«  elootria  vehlolea  for 

tua    BK    roMlB.     C'harte*    fUley    (iariiuil    and    Thotsiu 

WilliaiH  Blacefiold.  37.  Chancery- Una,  London, 
lBS««*aMaata  In  roBnlattog  •pv*mMa   fttr  alaeliia  ar« 

lawja        J  alien     Uutait,    S8,     tioatham  p4  on  ■  building*, 

tliancery-Une,  London. 

NoT»«llt4l   "22. 

taaprovad  MMke«l  ef  prodaelag  itne  (rem  Menda 
ky  ala«trol7Bta.  Uummt  ^iaa  CaaMl  and  (rednk  Adolf 
KjelllK.  It,  Soathavpton  ■  build  Infa,  ChaaMry  -  lane. 
Ixiiidon.  i('om|ilal«  eiiecKlcatioii. ) 
latiwavad  Metkoll  ef  famUox  Jaaettoaa  between  «i«eifi« 
UfM  oabtaa  and  alaatrla  Inoapa  >'ranct*  ^Villiam 
Vrebh  Bbil  Arthur  Moore  Thomiaran,  Holly  Itaiik,  t'r«we. 

iMpvMvaHeMa  ralnting  to  aaapenalon  doMeaa,  chlnay 
daalgnad  hr  aloetrto  ta<md»aoant  latapa  Si«(iben 
PerUr  and  John  Rolx^t  Wtiiio,  tS.  8outlMin|rf<in-biiild' 
Inga,  Cbanoery'Une.  London.  tComplete  Bpeciboalion  ; 
91S79.  lfaa«aniaaia  ta  and  retaitnf  t«  eleetrle  ateoka. 
Uartln  Van  Hurcn  Eihriduc,  16.  Kuu  I  ham  (iton- build  inga. 
Chancery  Une,  London,     ((.'omplele  ipecilicaliua.) 

NoviHaKK  -2.1 
Am  alaeirle  nlariB  for  gUl  drawing  rrnmaa  aa  naad  far 

■mi    and    Mkar    nbrea        Adaiii    McUeekin   and  John 

Logan.  Tngiy  MilL>.  li<iKi(h,  co   Antrim. 
fwpieaaaaenia  la  alaetrteal   tndteato**  and  eennsMtona 

l>aiawlllt      Kobeil   llanry   Kotlln  and  Charlei   (.lahuuk, 

Bt»amotit  Housa,  Oaatolnati,  Uaraaa. 
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Sll». 
91147. 

«IU.  An 

3IM3. 
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man 


21MH.  Itaprovonusia  tn  the  troalaMOl  af 

otoctrolrata.      William     Wright    and    John 
H»miii>cl,  1.  Qudity-caurt.  Choocery-lano,  Lowlota. 

313T2.  InpTsnmoBie    in    inanUteve    for    alaatrte 
wlrca    and    other    aleotrlo    eoadneta 
Jtanneit*    K'l-oul,    widow  and   exeowtrix    of 
WilliaBi   Baneroft    Eapent,   34,   Bo«llMa|Ma-tMaIldtapt 
London. 

313TA.  laprevenaaulnalectrtealreetatanoaa.  Henry  FrlwwJ^ 
47.  LinoolnV  inii-fifllds.  l,fin.iom, 

aiST7.  laapreeomeBla  to  oloctrto  condaotore.    Hoory  Biimaak 
47,  LincoJii'e-ltiii.fiHldi',  Lomlon. 

XoVKHkBR  'i4. 

2I4SS.  An  •lootrie  antMBatto  repaaiar  o«t^«t.     Jniaaa  Tartlw  , 
and    Jam«    William    Ferrlar.    T%    Bawlworth^ 
Knnaliii;:ton-n>w).  London, 

2I4S0  trnprovamrutaln  tliamoanaoravvnvntVBlnr  I 
olootriclir.  (;<Hir|:c  Lo«  Anders  and  Wallhor 
to,  Jeffrey 'a-«)uare.  St.  Mary'*  axa,  London. 

NOTIMIIUE  35. 
2IS0a.  InproTenienta    In     •laetrloal     cvrenarw     tmr 

OBKtnoa.     Hutch   Atvhibald  Kfru'iiAon .    il2.    (3t. 

alracc  Olotgow. 
21530.  ABiomatle  eleetrloal  alcnalltng  on  loouiatuUa  a 

Joaeph  Atock,  lOfi.  Nc'W  Park  atreet.  BUckbora. 
SlSXl.  ImproTementa    tn  spparataa    tor    Mnnaortng    ^mm 

pMantUta  and  «Matlttaa.     tiuy    Cnr^    fncha^  • 

Lincoln 'i-inti'llolda.  Looikin. 

Not-CMim  20. 
Sllll.1  Inpreveinenta  m  talapbenlc  tranaaaUCavn.  AJhhtflaw 

1&,  WftW-r  nr«tl.  Uvcrpool      ■Coni|J«»#  a;  a atflllkw  I 
2iaSl.  Improromeata   in   and  ta   tba   aanwlkoMtfw 

danoeni  lavpa.      Demetrius  Von   Mito,   I, 

London.    (Coinplete  apecilioatlan.| 
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IN<I3H. 
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SPKCIFICATIOSS  PUBI.ISHEO. 

1889. 
.Wl.  Wetklna  metaU  by  atootrloltr.   Lake.    (Thotaaon.}  (■ 

ndnloti.) 

M3.  Working  netala  by  elactrlelty.  Udca.  (ThMaaoo- 1 
edition  } 

IBBO, 

l»V».  WeakUu    Paetala    by    ataetrloUy.       Lnkn.       <m 
(Second  edition.  I 

1891. 
Uaotrte  railway  algaala.     OttOfca  jr  Kapanana. 
Ineandaaoant  lam  pa.     I,.*Bghana. 
taeandeaceni  lam  pa.     I.AnghaBa 
199.%4.  Slaclrlo  awltoboa       t.lr.^ol 
22184.  Talevbonoe  and  mtoreitbaiiea      KeUlx. 
a339.  Booondary  balurlea      ^VIwliiiiirolT. 
2E837.  Blootrlo  are  kampa      Iti|,'Iand  aiMl  Banaa 
SSSfi2.  Baetrle  naatora.     Trasoo. 

IN*; 
43   Sleotrle  Usbtlng  of  railway  tntlna.     lloiHtbton  aaal  < 
207.  Ktectrle  r«BDiator.     HiMcliitxi  ■■>d  Whilw. 
i59.  DlUletag  eloslrtoal  eaorsr  Ibr  baatlad  arktair,  aaa.  * 
-^1.   DynaBa».aleotrlo    macblaaa        Sieunin*     tirua.     aad 

l.iTi'il^l    utiil  olhor*. 
.ItiU.  Boiaryobaae  onrreU  teetnUaHmaa.      tUmuaiw    Hn 

(',<i.,  Liuiiiod     (Sieoiaaaaad  Ualaka.) 
IMl.  Slaotrentatara.    Sieoaeoe. 
1308*.  TMapbamy.     Uibtioaey  and  noanfiaDM, 
14217.  Kleatrle  beat  alaraa.     Palmer  and  Dealaln 
llCAi.  Bleclrlo  tamp  Jolatlng,     Wynoe. 
IHt42.  Uaotrte  mllwaya.     Booth. 
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which  wu  tniUlled  hy  Mesera.  Patorson  iinij  Coopor.  ih 
rendered  available  »c  ni^til  for  football  rsakhos  by  electric 
light,  nixl  theto  laatchoN  uko  pliice  twice  ■  week,  to  tho 
great  &<lmiralion  of  the  visitors,  an<l  with  very  auccenl'il 
effect?. 

Atmospberlo  Eleotrlolcy. — M.  Uermite,  nephew  of 
tho  famoiu  anftljst,  bu  been  mukiiiK  winie  curious  re- 
■earches  by  means  of  smalt  free  baJtooiit.  Very  tigfat  but 
(trout;  self ■reKiB'^ring  inatnuxient*  aro  mounted  therein  ut 
thiit  thoy  will  not  break.  M.  Ileruiite  baa  ubLaiiied  some 
interMliriK  reaulta  on  the  tempemlure  at  altitudes  of  thrco 
to  fire  miles.  An  sddroM  card  was  attached  to  those 
ballooM,  some  of  which  dcacenited  100  milw  or  mure  from 
Paris.  Observations  by  means  of  lon^  copper  wires  are 
beinK  mode  on  the  electric  alnto  of  tho  atmoiphero.  An 
account  ol  those  resoarcbca  ww  protentcd  ui  the  Acad^mio 
dea  Science*  »n  the  30th  ult.,  at  which  meeting  also  sume 
results  ii|ion  the  construction  of  tho  Motit  Blaiic  Obaerva- 
lory,  by  M,  J.inssoii,  wore  also  submittoi). 

NinsA-ra.  — lUectrical  engineers  will  muster  in  torco  on 
the  1 4lh  to  hoar  Prof.  Forbuii  diwUM  "  Tho  Utilisation  of 
Niagara."  It  is  well-known  that  Prof,  Forhoe  has  been 
largely  occupied  profeasioiully  for  some  onnidor.iblo  timo 
back  on  this  the  lar^eet  electrical  and  hydraulic  engineer- 
ing enterprise  of  the  world,  ar^  what  is  now  to  be  said  will 
bo  Ittt«iMd  to  with  the  greateet  attention.  As  a  side  detail, 
Prof.  Forbea  seems  to  have  his  own  ideas  on  the  subject  ot 
[Ailology  as  well  aa  engineerinK,  am)  those  who  attend  his 
lecture  will  hear  the  beautifully  soft  true  Indian  pronuncia- 
tion of  Niagnra  (as  Neeagaara)  instead  o(  our  snappy  insular 
attempt  usually  ((iven  to  the  name  of  the  falls.  Sir  Richard 
Webater,  Q.O.,  M.P.,  will  uke  the  chair,  arnl  from  the 
aniveiaul  interest  of  this  subject  of  the  utilisation  and 
tmuittisaion  of  the  eneryyr  of  Niagara  Palls,  we  anticipate 
«  foil  meeting  at  tbe  Society  of  Arts. 

UnlversUy  ExtenBlon  At  Plymoatli.— Plymouih 
and  District  Students'  Association  ((JamWidKO  University 
Extension)  met  at  the  Free  Librury  on  Tburaday  last 
week,  when  Mr.  Thomas  P.  Tregloliaii  gave  a  lecture  on 
"  Frictional  Klectricity."  The  lecture  was  specially 
projarcd  for  students  qualifying  for  the  ezamiuation  that 
will  imnediately  follow  the  course  of  lectures  now  Scin^; 
delivered  under  the  Cambridge  University  Kxtunsioii 
Sohene,  and  which  must  be  passed  by  all  who  de«ire  to 
becooe  affiliated  students  in  science  to  the  university. 
Tbe  lecture  was  well  illustrated  with  diagrams,  and  at  the 
close  a  number  of  quostiaus  relating  to  tbe  matbematicul 
part  of  tho  subject  was  ^ven  to,  and  satisfactorily  worked 
by,  most  of  tbe  aUidetiU  (truent.  Before  the  lecture,  Mr. 
Oumings,  one  of  the  members  of  the  association,  exhibited 

i'tnd  ffkrt  a  detailed  explanation  of  a  Uraiuioo  dynamo- 
electric  miubino  of  bis  own  construction. 

Teit  of  ML  Sabmariiie  Beat. — The  new  submarine 
boat  invented  by  Mr.  Riker  wus  successfully  lestwl  in  I.ake 
higM,  some  disunoe  south  of  Chieago.  last  Saturday,  in 
.  preeaoce  of  two  aembera  of  the  Torpedo  Board  of  the 
United  Sutea  Navy.  At  10  o'clock  in  the  morning  the 
el  was  towed  a  mile  out,  an  eltictrieal  ex|>ert  aitd  an 

^•■KlReer  being  the  only  parsons  on  board.  On  the  Aral 
trial  the  boat  failed  to  dive  bolow  tbe  suifsce,  owing  to  her 
machinery  lieing  out  of  order,  but,  upon  mlditional  ballast 

'•  being  secured,  a  second  and  more  satisfactory  trial  was  made. 

I  Tbt  ottcon  of  tho  Torjw'l'}  Boerd  uxpreasei)  no  opinion  with 

'  r^H  to  the  boat's  (ierl<>i  mance.     Tbey  will  f(H  witrd  tbeir 

[report  to  Commodore  Folger,  the  chief  of  tbe  Urdnanco 
Bumu.  The  boat  was  built  at  a  seclu'led  (mint  on  tbe 
Dointit  river.  She  is  <0fl.  long  and  UfL  deep,  sim]  cost 
•bout  S.OOOdul.     When  under  tho  water  she  is  pro|>elled 

l>/  aitetridty,  and  when  oo  the  aurlaoo  iteaa  Diay  be  used, 


goncrated  from  oil  fuel    She  can  travel  nitder  tbe  waisr 
at  the  rale  of  10  miles  an  hour.    On  tbe  top  of   tbe 
is  a  small  observation  tower,  through  which    tbe  craw 
reach  the  interior.     Tho  tower  is  cloiod  bj  a  mirev  i 
and  is  provided  with  windows.    Tbe  air  ie  obtaiead  ins 
tubes  running  on  tbe  surface  of  tbe  water  by  n— m  tt 
electrical  device. 

Appointment — In  coDseqitenee  of  »  reemngeMi^ 
tho  hoAdqiinrlcr  staiT  of  ibo  General  Poet  Offloa,  La^ 
brought  uliout  by  tho  death  of  Mr.  Edward  Oianttt 
lute  engineer -in -chief  to  the  department,  tbe  im|iacleM  p* 
tion  of  chief  technical  officer  to  her  M&jea^'a  Post  OAe 
hiks  been  conferred  u{>oo  Mr.  John  Garoy,  ot  CertlUt  Saw 
the  year  1872  Mr.  Uavey  has  held  the  jmsitioD  of  mfm» 
tending  engineer  of  telegraphs  forthe  Soutb  Wabsdisin^ 
and  bas  resided  in  Cardiff  for  tho  paat   16  y«srs,dertDf 
which  time  be  has  been  closely  indeiilified  with  ih«  wioal 
and   scientific   life  of  tbe  town.      For  eaversl   ynn  b 
has  been  n  prominent  member  of  tbe  CardifT  Nsun&fe 
Society,  holding  the  office  of  hon.  secretary  for  thraajH 
and  tbe  presidency  of  tbe  society  in  1890.     Mr.  fjonpft 
acrvod  the  town  for  some  lime  on  tbe  Free  Lihnjal 
Mtuetim  Committee,  and  has  alto  been  e  member)!  ft 
Technical  Education  Committee  since  tbe   inliinTii^J 
the  Technical  Education  Act,  a  position  for  which  bif» 
fcAsional  acquiremenU  rendered  him  e*iiocinlly  ftiaL  ft 
Uavey  has  uken  great  interest  in  the  developmKif  fls 
telophono  in  bis   district,  and  the  preennt  effectrnifMa 
of  telephone  trunk  lines  connecting  tho  vitrioua  tmmmi 
centres  of  South   Wales  and   Monmouthahire,  kr  to 
erected  under  bin  sU|>orvis  ion. 

PliioiBff  Toraeata.— The  nilos   for   pbteiof  napu 

"  turnouts  "  on  the  double  line  s(Mcae  on  a  afste 
track  is  tbe  subject  of  an  article  in  tbo  El«trynl  VeUk 
November  19  by  Mr.  W.  K  Harrington,  aS&.whaM« 
the  question  mathonutically  and  pmctic*lly.  Bs^' 
geometrical  diagram  to  calculate  tbo  cliataocwi,  «1  > 
following  rules:  1.  Tbe  number  of  tumoata  fwapa 
number  of  cars  is  one  less  than  the  number  ol  anraeae 
'i.  The  time  consumed  bclwoou  tumoute  mnet  he  iha  la 
through  ;  if  irregular,  this  time  must  be  tbat  re^oinl  b 
the  longest  distance  even  if  otbers  are  only  a  sntll  fc^v 
of  this  distance.  3.  The  time  betweoo  two  eewa^ 
turnouts  is  half  that  betwoea  cars.  Aa  to  sttfli*~* 
turnouts,  two  oases  should  be  oonaJdered :  FirK  1  • 
certain  number  of  cars  are  to  be  run  for  the 
[lorlion  of  the  lime,  and  extra  cara  for  odd  aad  i 
intervals,  the  tumouu  should  be  plaoed  to  suit  the 
busineaa ;  second,  in  the  case  of  a  liuo  running;  an 
number  of  cars — for  instance,  a  heavy  bustaest  si 
times  of  the  day — as  the  lessor  number  of  cars  an 
nate  to  tbe  greater  number,  the  turnouts  moet  he 
to  run  the  lar^  number  efficiently.  Tbe  gradints^ 
thoroughfaret,  stup)Mges  by  level  crtMaings,  and 
business  mu*t,  of  course,  all  be  eonaidarid.  tV 
matter  of  turnouts  is  exceedingly  sintpte  whea  tfe 
are  known,  but  a  tramway  line  cannot  bo  run 
unless  the  managers  are  conversant  with  thwe  ral» 

Welcome  to  America. — A  letter   to  the 
effect  has  been  received  by  the  Secretary  of  (be 
of  Electrical  Engineers  from  representatives  of  ibt 
importent  American  engineering  societiae:  '*I>aw&fr 
view  of  the  probable  attendance  of  many  ol  year  tf 
at  the  Columbian  Exposition,  to  be  bnld  el  CbiaV 
year,  we  desire  to  assure  you  of  tbo  baarty  wwhiM* 
awaits  them  on  their  arrival  in  New  York  fros  ikS 
fcosional  brothcra  of  the  American  Society  at  Orf-I 
neers,  the  American  Society  of  Mecbankal  GaciMi 
American  Institute  of  Mining  Bn|pno«rs,  and  thsi*' 
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Institute  of  Electrical  Knginoor*.  Tho  honiu  of  theM 
eover^l  aoctalioa  «rili  b«  open  to  such  vinitort  u  arc  dtily 
ucoredtted  through  the  «»cr«tartes  of  ibeir  respective  mmo- 
ciation«,  and  elTorte  will  be  made  to  facilitate  l^eobjecU  of 
their  visii.  Anticipating  for  onraelrcs  miicb  pleaaure  in 
currying  into  eflToct  Iho  wisbea  of  our  eonntitiicnt  Rociotiss, 
Ami  in  looking  after  the  interests  <>f  our  vbitort,  we  have 
the  honour  to  be,  very  truly  yours,  Mendee  Gc^en,  A. 
Ftclcy,  and  John  Bogart  (oommiltee  of  the  American 
.Society  of  Civil  Kngineers) ;  J.  F.  Holloway,  Henry  R 
Towno,  and  8.  W.  Baldwin  (committee  of  the  Amoricnn 
Society  of  Meehanicnl  Engineers) ;  F.  G.  Si»iUbiiry,  F.  S, 
Witberbee,  and  C  Kirchoff  (committee  of  the  Araeriean 
fiistitut*  of  Mining  Engineers);  Franklin  L.  I'opo.  Jos. 
WolKlor,  and  Francis  K.  Upton  (committee  of  the  Amoricnn 
Institute  of  Electriea)  Engioeers).  By  order  of  tbo  oom- 
luiliees,  C.  KircbholT,  socrotary,  New  York," 

Eleotrlool  FtT«  Risks.  —  With  reference  to  the 
solicitor's  letter  to  the  Times  oti  insurance  risks,  which 
wo  (|tiot«d  tbe  other  day,  the  Fire  /luurance  Review  says ; 
"  From  tie  record  of  some  recent  Hres,  we  should  say  that 
the  sooner  the  public  are  mMJo  aware  of  the  fact  that  the 
average  gasfitter  or  plumber  is  not  liy  virtue  of  his  calling 
fitted  ti>  take  charge  of  tbe  installsiion  of  the  electric  tight, 
tbe  bett«r  for  both  the  hoiuoboldor  ami  the  fire  offices. 
Uwnwhilo  it  may  be  as  well  ti>  know  that  tbe  installation 
Dt  tbe  electric  light,  if  unaccomimnied  by  a  survey  and 
mission  by  tho  lire  office  to  use  it,  does  eonttitiite  an 
trdi  risk,  and  imperils  tbo  security  of  the  assured  to  a 
V«ry  great  extent.  And  for  this  sgwcid  reason,  that  whilst 
su  electric  light  fire  gonorally  consumes  the  evi<lei)ce  of 
X  ita  guilt,  yet  if  a  fire  does  occur  in  a  house  where  an  elec 
ju^G  inatallatfOD  bas  recently  been  made,  it  will  bo  fouml 
Hbceeedingly  difHcult  to  prove  that  it  was  not  tbe  electrical 
^fnstaJJatioD  which  caused  it.  We  would  suggest  that  all 
Are  offices  print  in  Urge  letters  in  tbetr  Chrittmas  notices, 
that  where  installation*  of  electricity  hive  been  made,  the 
same  must  be  declared  at  once  to  the  fire  olfico  interested. 
We  know  ourselves  of  one  largo  bouse  in  tbe  North  of 
England  where  1,100  lights  are  at  work,  or  may  be  worked, 
sod  we  also  know  that  the  fire  insurance  company  inte- 
rested has  never  called  for  a  report  of  an  electrical  engineer 
''  on  tbo  installation.  Wo  cannot  help  thinking  that  the  Gie 
Itco  itself  is  very  much  to  blame  in  tbo  matter — that  is  to 
if  it  is  aware  that  the  bouse  is  lit  by  electricity."  It  Is 
lly,  we  think,  part  of  the  duty  of  the  electrical  oontrao 
ton,  and  we  strongly  advise  them  in  every  case  to  let  their 
"dieata  know  of  tbe  iieceasity  for  tbe  proper  notice  to  the 
►  '9n  office. 

A  New  Cable-Halting  Maohlae. — A  cablemftking 
naobine  of  u  new  typo  has  been  recently  completed  by  the 
j  'ffew  Etjfjland  Butt  Company,  o(  Providence.  It  is  for 
.  f«w  York  manufacturer*,  and  was  designed,  says  the 
r  f .  Y.  SUctriaxi  Btrieuf,  to  meet  the  growing  demand  for 
^  slephoM  cables  to  be  laid  underground.  The  machine  is 
P  t%.  wide  and  56ft  long,  and  is  comgiosed  of  five  heads, 
L  a^polving  in  diflerent  directions  and  driven  by  gears  on  a 
^k«dt  extending  tbo  entire  length  of  the  machine.  Upon  each 
is  placed  tbe  deoired  number  of  reels  containing  the 
se,  which,  preparatory  to  tbe  cabling  process,  is  covered 
^  two  layers  of  paper.  Each  layer  of  paper  is  bound  on 
B  wire,  and  two  wires  are  then  "  twinned,"  or  twisted 
ether.  On  the  first  bead  are  reels  for  making  a  cable  of 
MrircK.  ibc  wires  unwinding  from  tbe  reels  as  the  head 
*^a  aixl  ;iasxtng  through  an  aperture  at  tbe  centre  of  the 
Tbe  other  heads  have  similar  reels  of  twinned 
ar.d  increase  tbo  size  of  the  cable  by  adding 
until  the  cable  is  2}in.  in  diameter,  and  iit 
{>oeed  of  130  wires.     As  it  leaves  each  of  tbe  beads 
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tbe  cable  is  bound  together,  and  when  completed  is 
covered  with  jute,  hemp,  flax,  or  cotton.  Passing  from 
the  last  of  the  series  of  heads,  it  goes  around  a  wheel 
5Et.  in  diameter,  and  is  then  wouiul  on  a  drum  and  is 
ready  for  tbe  trealmeut  preceding  its  encasement 
in  lead  pips.  Aitacbed  to  tbo  machine  is  a  measiLr- 
ing  device.  Tbe  cable  rests  on  a  large  pulley,  and 
is  held  there  by  the  weight  of  a  loosely-mounted 
eircniar  block.  As  it  passes  through  the  machine  It  nuns 
tbe  pulley,  which  is  geared  to  plates  or  dials  on  which  are 
figures  indicating  the  number  of  feet  of  cable  that  have 
been  drawn  over  tbe  wheel.  The  capacity  of  tbo  macliino 
IS  from  half  a  mile  to  a  mile  per  day,  and  itJi  advantage  is 
in  completing  the  cable  at  one  operation,  and  avoiding 
injury  to  tbe  wires  by  freijoent  handling  and  bending, 
which  has  been  the  defect  of  previous  machiner}'  for  making 
telephone  cables. 

HolUtabolar  Aocamnlator.~M.  D.  Tommasi  sends 
us  some  particulars  of  bib  multitubular  accumulator  which 
will  l)e  found  interesting.  This  sccumulator  is  characterised 
by  electrodes  enclosed  in  a  tubular  envelope  or  metallic 
sheatb,  or  in  any  rigid  or  elastic  insulating  material,  such  as 
celluloid,  ebonite,  indiarubber,  etc.,  perforated  with  a  largo 
number  of  small  holes.  In  the  centre  of  tbissbeatb  is  placed  a 
core  of  lead  or  alloy,  or  of  other  metal  euitable  to  serve  as 
conductor  to  tbe  current,  and  in  contact  upon  each  of  ita 
surfaces  with  a  coating  of  oxide  of  lead  preserved  from 
falling  or  disintegration  by  tbe  perforated  envelope  which 
imprisons  it.  This  arrangement  has  tbe  double  advantage 
of  doubling  tbe  amount  of  active  material,  and  thus  the 
capacity,  of  the  accumulator  for  eiiual  weight.  The  cell  is 
therefore  light,  of  great  capacity,  and  smalt  volume. 
Tbo  chsrging  current  can  be  calculated  at  5  to  6 
amperes  per  kilogramme  (3  to  21,  per  [>ound).  The 
discharge  can  be  varied  from  1  to  i  amperes  per 
kilogramme  (say,  }  to3  |ier  pound)  of  elecimdes.  It  should 
be  stopped  when  the  voltage  falls  to  17  volte.  In  esses 
where  su({dsii  variable  disobarges  are  necessary  tbe 
Tommasi  aeoumuUtor  can  bear  6  to  S  amperes  per 
kilo  (say,  3i  to  3(  per  pound)|of  nle^trode  without  incon- 
venience. The  electiical  coustante  of  this  accumulator  are 
as  follows  : 

Initial  F.M.F 24  rolu 

Capacity  per  kilogramme  ot  electrode...  30  ampere-houra 

„        per  pound  of  electrode 9  „ 

Efficiency  in  quantity    95  per  cent. 

„         in  watt« 60         „ 

In  announcing  a  cajmcity  of  20  ampere-bours  per  kilo- 
gramme, M.  D.  Tommasi  bas  adopted  mean  discharge,  which 
may  vary  between  one  und  three  am|)crea  per  kilogramme  of 
electrodes.  It  is  evident  that  by  employing  a  lower  moan 
the  capacity  would  bo  increased.  To  obtain  a  comparative 
idea  as  to  the  large  cajmcity  of  the  Tommasi  cell,  it  is  suffi- 
cient to  compare  it  with  known  types  used  in  lighting  and 
traction,  snd  M.  Tommasi  claims  that  the  capacity  of  bJS 
accumulator  is  from  throe  to  five  tiroes  tliat  of  tbe  best 
known  ty|)eB.  The  simplicity  and  strength  of  the  con- 
struction of  tbe  Tommasi  cell  are  groat  points  In  its  favour, 
and  wo  doubt  not  that  it  will  render  considerable  service  in 
practical  work.  We  believe  a  company  bas  been  roconlly 
formed  in  Paris  to  manufacture  this  accumtilator,  of  which 
great  things  are  exfiected  by  those  interested  therein. 

Eteotrlo  Railway  Slraals. — A  very  necessary  reform 
in  railway  fog  signalling  is  alhidod  to  by  Mr.  J.  Stones,  of 
Smethwick,  in  a  letter  tu  tbe  Birmingham  UaUif  Post,  and 
as  we  have  already  given  some  prominence  to  attempts  in 
this  direction,  it  may,  perhaps,  be  well  to  give  this  letter 
in  full.  Exporimenle  were  undertaken  at  King's  Cross, 
but  were  dropped,  we  fancy,  through  quarrels  between  the 
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inrentora.  Th«ra  iinonuoD  lor  not  cootinuiiig  the  re* 
Mttreh  ftft«r  this  roucb  desirei]  (lerfection,  with  reference  to 
which  Mr.  Stonot  Uiua  writ«s  :  "  It  appears  to  me  ifaat  an 
improvenMU  eouhl  be  miulo  in  the  pi«Mnt  af*t«in  of 
■]ga&Uing  tcaiu  by  having  a  telegraphic  ioalruBieui  fixed 
on  ih»  engiiMi  This  could  be  commuiiieat«d  with  the  signal- 
box  by  laytog  a  win  aloogsida  th«  rails,  loot*,  in  V-sbJtped 
iRBulatott,uid  exing  a  pulley  on  the  ongino  or  t«ndcr  at  suffi- 
cient height  to  pick  up  the  win  as  the  train  tnvelled.  The 
return,  or  earth  wire,  need  only  be  fixed  to  any  [>art  of 
Ihs  engine,  and  the  current  would  pasa  through  the 
whsek  to  the  earth.  If  tJiii  was  done,  the  driver,  or 
braltesman,  would  be  in  coRtt«nt  cominunication  with  tbo 
signalman.  Of  course,  the  line  would  be  divided  into 
sections,  and  when  the  tnin  entered  upon  any  section 
Iha  brakesman  would  ring  the  boll  in  the  signal-box, 
and  gel  a  reply  'train  on  line'  or  'line  clear.  This 
would  be  more  8atJsfs«tory  to  the  driver  tbun  seeing  a 
signal  '  off,'  becAUse  be  would  know  that  be  was  getting 
proiMr  attention,  and  if  he  got  no  reply  to  bia  '  bell '  he 
could  pull  ui>  the  train  and  aeo  if  the  signalman  was 
dt*d  or  asleep.  There  would  also  be  a  grwt  ndvan- 
tage  in  this  system  during  fogs,  as  it  would  not  be 
noceesary  to  sec  any  signals  along  the  line  at  all, 
and  by  insulating  the  wire,  say,  at  500  and  200  yards 
from  every  aUlion,  the  driver  would  know  exactly  where 
he  WBi,  and  could  pull  up  the  train  at  the  platform  without 
llgbta  as  well  as  with  then.  It  Ja  well  known  that  during 
a  foggy  day  the  irsiaa  are  altogether  disorganised  as 
regards  koeping  lime,  and  when  a  fog  comes  on  suddenly, 
DO  n>»tt«r  how  well  the  thing  is  managed,  it  must  uke 
time  to  get  the  fog-men  along  the  line,  and  while  they  are 
'  fogging '  they  must  be  not;lecling  some  other  duty."  The 
practicsl  dilSciiltiw  are  great,  no  doubt,  but  we  cinnot 
think  that  the  inveotiventes  which  has  overcome  so  many 
obetaelee  can  nat  satisfied  with  the  penoitic  dislocation  of 
our  truffle  which  oc«urt  every  year  in  tbe  winter  months. 

Bl«otro-n«talIarK7.  Afr.  J.  W.  Swun  lectured  at  the 
Midland  Instiltite  at  Biiuingham,  on  KtoridAy,  on  the 
subject  of  "  Eloctro-Motallurgy."  Tbe  lecture  wiis  well 
fllilstntted  with  Lantern  experiments  and  a  collection  of 
specimens,  including  a  reproduction  of  the  fimod  Milton 
shield  by  Elkington's,  together  with  map  and  ]>icture 
eagnving  electro*.  Mr.  Swan  pointed  out  bow  Urge  a 
position  Birminghara  had  uken  in  the  development 
of  el uctrO' metallurgy,  quoting  the  names  of  Elkington, 
Mason,  Woolrioli,  and  Gore.  Uo  went  Ihruugh.  in 
an  intereating  manner,  the  history  of  the  development 
uf  electroplating.  Duniell's  battery  was  not  invented  till 
I$3G,  and  there  could  be  no  (luastion  that  it  was  this 
iuventton  that  directly  led  the  way  to  oloetrotyping.  In  the 
same  year,  Do  ia  Uue  observed  that  tbe  copper  coating 
prodiMod  in  Dantell's  batt«ry  could  be  stripped  o£  In 
1S39,  Jacohi,  and  Spencer,  and  Jordan  independently 
IMibliaherf  pa{>ers  in  which  the  ailUlio  use  of  the 
electnitytio  oop[«r  dejiotit  wu  proposed.  Long  before 
this  lime  electro- gild  in  t*  and  electro-silvering  bad  been 
done  in  an  experimenul  way  in  the  laboratory,  but 
nothing  of  a  practical  kind  bad  resulted.  To  develoj) 
the  alfstract  svtnntlflc  lad  Into  the  useful  art  required  that 
ciimtiitialinn  ul  sc-enUHc  knowledge  with  practical  faculty 
and  insifibt  wbivb  Birmingham  had  so  often  produced,  aixl 
which  was  anpplied  In  this  ease  by  Elktngton  and  Mason. 
"  Ah,"  lakl  Duiletl  cm  one  nccoaion,  "  I  have  let  two 
or  three  fortunes  slip  thtuotth  my  lingers.  I  have 
had  all  tlie  bboor,  and  those  Birmingham  jieople  are 
getting  all  the  profit"  lYcclaely  parallel  was  the 
am  uf  Fanday,  wbo  laft  to  Woolrkh  (another  Bir- 
^    man)   the    honour   and    the   profit   of    giving 
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practical  eficct  to  his  diseovery  of  iba  prisdpW  ol 
Gonveitibitity  of    motive    power    into    eleethe    eumat. 
Having  illustrated    the    process  of    etectro-dapoaitioa  by 
experiments  and  views,  the  lecturer  pointed  out  that  the 
chancieiinic  of  an  electrotype  was  exueme  Bnenasa,     k 
was  this  feaUii-e    that   had   given  so  great  an  advamafi 
over  casting  in  the  reproduction  of  eUborate  and  artim 
metal-work,   that    ba«I,    in    fact,    led  to  the    oraatioo  ml  e 
new  ar^mct«l  industry,  in  which  mssterpteeaa  uf  ehsdn 
and  engraving,  both  ancient  and  modem,    wer*  so  po- 
fectly  reproduced  that  it  was  sometimes  difficult  to  distn 
guish  tbe  original  from  the  copy.     The  lecturer  axpUmad 
the  processes  of  electropLtUig,  and  alltided  lo  the  pialiag 
by  iron  of  engraved  copjter  plates  for  map* — wbaa  ssid 
the  iron  oouUI  be  dissolved  and  the  plate  reooatad.    The 
invention    of   the   dynamo  produced   tbe    moat  a^oiish 
ing   growth,  and    the    refining  of   copper  by  alMtritilf 
now  produced  between  30  and  40  thousaitd  tons  of  eo|i|W 
a  year.    Aluminium  was  reduced  In  price  to  2s.  a  pcmat  ky 
the  sane  means.     Mr.  Swan  then  described  the  Thomsm 
and    Benardoe   systems    of    electro- welding,    ninniiuba 
having  a  special  interest  in  the  latter  prooeaa.     CoocMs^ 
the  lecturer  drew  a  picture  of  exjMCted   progroaa  ia  ika 
future,  and,  on  the  motion  of  Councillor  Martinnai. 
awarded  a  hearty  vote  of  thanka. 

Durham    College    of   Soleaoe, — On    Miwda/    the 

foundation-stone  of  tbe  now  wing  of  tbe   Duihaa  CuUaite 
of  Science  was  laid  by  the  Earl  of  Durham  in  the  pteaaasa  ol 
an  asaemblyof  professors, scientific  neo.and  local  cafairilia^ 
tbe  list  of  whose  names  ocouptee  half  a  column  ol  an  ordiMy 
newspaper.     Alter  laying  the  stone  in  the  usual  mmm^, 
the  Karl  of  Durham  distributed  the  iwices.      He  hoped  As 
prix&giving  would  be  all  right.     When  he  waaaboyhsit 
6nl  thotight  the  proper  thing  to  do  was  to  work,  bat 
imi>res*ioo  did  not  last  long.  He  ohuioed  a  prtae  at  the 
of  the  lirst  half,  and  be  did  not  think  he  ever  got 
His  interest  in  geology  was  confined  to  puuing  Btooasutht 
keyhole  of  tbe  classroom  door  and  watching  the  afforts  *t 
tbe  master  in  trying  to  get  them  out.  This  did  nut  add  la  ha 
fltuiliea.     He  buped  the  studenta  would  always  uujoy  ihiB 
Belvcsinihcirwork,andhewishedthen)eitecaaa.  Theatodesti 
present  tbereugion  sang  *'  For  he's  a  jolly  good  (etlev. 
Other  sjioaken  followed,  aiul  letters  ol  regrat  w«n  tmd 
from  Lords  Armstrong  and  Kavensworth.    AlthviUaav 
the  iVssembly  Booms,  Lord  Durham  proposed  "  Th«  OhBma 
of  Science."  He  confessed  his  absolute  and  entira  igoi 
•cience,  his  profound  admintion  and  awe  of  profaasora  and 
uxjwrts,  and  his  teadinesa  to  beliero  aaythi&it  tlMjr  mU 
bim  exce|>l  that  he  could  fly  or  be  mode  young  afahs.    AB 
the  (iroleaBon  in  the  world  eouUI  not  make  him  believe  hs 
should  beeorae  a  young  angel.      But  he  truetad  be  was 
sufficiently   intelligent  to  appreciate   the  aiUsiila^as  Ihsl 
scwnee  had  brought.    Lsrgdy,  thmu^  eflhrla  of  the  mm 
ol  Tyneeide,  studenu  had  faeilltiea  for  study  that  Oaosfs 
Stephenson  had  not,  ai»d,  as  Stephenson  said,  iha 
of  young  mechanics  who  thought  they  had   hit  opoa 
great  discovery  would  be  avoided  by  study  and  reaiUm 
of  books.     Tbe  progress  during   tbs    Victonan  eea  had 
been  so  great  that  must  people  are  |irepar«d,  with  a  le* 
reservations,  to  receive  not  iiicreduloualy  tba  aoaaoaiamBSt 
of  almost  any   discovery.    U«    felt    tha  eaUaga  fasd   s 
glorious  future  before  it,  and  altboogb  he  bellevad  that  ear 
progieee  had  been  hitherto  made  Bkora  by  ■naela  (has 
intelligence,  bo  looked  to  the  ooUege  to  aU  ia  the  alhsnl 
sute  of  things,  in  adding  to  tfae  w«lth,  gkuy,  and  boaoar 
ol  the  Briiiah    Empire.     Prol.  Oamett,  in   reply,  allndal 
to    the     success    of    the    eolleita,    aUUng    that    ia    the 
last  two  years  the  expenditure  had  iacrtaaad 
and  the  number  of  stadenu  and  prolfOM  MttI 
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The  most  imporUnt  Bection  wu  the  Oeoi^  Stephenson 
Engineering  Department,  for  which  one  lady  had  presented 
a  testing  machine,  aud  another  a  bust  of  Stephenson.  He 
alluded  to  the  progress  of  engineering  education  in  the 
Yorkshire  College  and  at  Bristol,  and  novr  the  engineering 
department,  at  Durham  would  be  one  of  the  beat  equipped 
in  the  kingdom.  Gonncillor  W.  Robinson  replied  on  behalf 
of  the  Durham  County  Council,  promising  support ;  and 
Mr.  Robert  Thompson,  president  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders,  also  congratu- 
lated the  college  on  their  addition,  and  hoped  the  labora- 
tory would  also  soon  have  a  quadruple-expansion  steam 
engine.  The  health  of  the  chairman  was  then  pledged  with 
applause.  The  management  of  the  college  is  greatly  to  be 
congratulated  on  the  great  progress  which  has  necessitated 
the  extension. 

Zurich. — The  installation  of  electric  supply  at  Zurich 
has  met  with  very  satisfactory  success.  The  installation 
was  designed  for  a  first  supply,  by  high-tension  alternators 
with  transformers,  of  10,000  16-c.p.  lamps,  to  be  subse- 
quently increased  to  20,000.  There  are,  besides,  130  arc 
lamps  for  public  lighting  from  the  railway  station  to  the 
lake.  The  generating  power  is  obtained  from  hydraulic 
power — viz.,  590  h.p.  by  two  high -pressure  turbines 
actuated  by  high-pressure  water,  340  h.p.  by  two  reaction 
turbines  actuated  by  ordinary  water  power.  There  are 
also  two  steam  engines  of  230  h.p.  in  reserve.  lu  practice 
not  more  than  two-thirds  of  the  incandescent  lamps  are 
alight  simultaneously,  even  at  the  time  of  maximum 
in  the  winter,  when,  moreover,  the  number  of  arc 
lamps  on  the  lake  is  reduced  to  half.  The  actual 
generating  power  required  is  about  533  h.p.  The  electric 
station  constitutes  a  part  of  the  pumping  works.  The 
arrangement  of  machinery  is  peculiar.  The  two  high- 
pressure  turbines  provided  with  automatic  regulators  drive 
the  four  alternators  on  the  same  dynamo  shaft  to  which  the 
main  shaft,  by  gearing  of  1  to  3,  transmits  additional 
power  from  the  reaction  turbines  or  the  steam  engines. 
By  means  of  friction  couplings,  the  dynamo  shaft  can  be 
worked  in  three  parts,  jointly  or  separately — two  parts 
with  high-pressure  turbines  with  accumulated  hydraulic 
energy  for  night  service,  and  one  ])art  with  the  reaction 
turbines  or  the  engines  for  day  service.  The  alternators 
give, at  2,000  revolutions,  100  amperes  at  3,000  volts  each, 
or  a  total  of  800,000  watts.  They  are  excited  by  two 
small  high-pressure  turbines,  driving  two  dynamos 
of  30  h,p.  on  the  same  shaft  at  100  revolutions. 
The  main  and  subsidiary  cables  are  designed  for  a  supply 
of  20,000  incandescent  lamps.  The  primary  cables,  laid 
in  a  brick  channel  2ft.  below  the  surface,  consist  of  four 
concentric  high-tension  (2,000  volts)  cables,  40  millimetres 
square  in  cross-section,  from  the  central  to  the  distributing 
station  in  the  centre  of  the  town.  The  distributing  station 
(2,420  yards  up  the  river)  consists  of  a  masonry  hut,  20ft. 
by  10ft.,  from  which  radiate  the  secondary  mains,  also 
laid  in  brick  channels,  leading  to  18  transformer  stations ; 
these  beingcircularironboxesSft.Sin.  diameterand  9ft.lOin. 
in  height,  containing  altogether  44  transformers,  which 
convert  the  high-tension  current  of  2,000  volts  into  low- 
tension  currents  of  100  to  300  volte  for  both  house  supply 
and  street  lighting.  Both  the  primary  and  secondary 
cables  are  composed  of  single  insulated  copper  wires, 
varying  between  25  and  250  square  millimetres  (0-039  to 
0'387  square  inch)  in  section,  with  a  double  lead  covering. 
Three  secondary  mains  are  always  laid  in  one  brick  channel, 
the  centre  cable  being  for  safely  connected  to  earth  in  all 
transformer  stations.  The  arc  lamps  for  street  lighting 
are  mounted  on  standards  23ft.  to  26ft.  high,  placed  at 
equal  dietanoas  apart  of  about  197ft.    The  sections  of  the 


copper  cables  are  calculated  from  the  formula  Q 
J 


21  X  J. 
60  X  B' 


Q  being  >  ^,  in  which  Q  is  the  section  in  square  milU- 

metres,  /  the  distance  from  the  transformer  in  metres, 
J  the  current  in  amperes,  and  E  the  loss  of  tension  in 
volts  ;  a  margin  oE  20  per  cent  being  added,  and  the  sections 
being  rounded  off  to  current  dimensions,  between  25  and 
250  millimetres  square  as  mentioned  above ;  whilst 
sections  between  350  and  500  millimetres  square  are  formed 
by  combining  smaller  sections.  The  loss  of  energy  being 
5  per  cent  between  the  dynamos  and  transformers,  and 
7  per  cent,  between  the  transformers  and  lamps,  the  energy 
of  an  incandescent  lamp  of  60  watte  is  reduced  to  63  watts, 
or  026  ampere  ;  and  that  of  an  arc  lamp  of  900  watts  to 
791  watts,  or  four  amperes,  at  the  point  of  consumption. 
The  guaranteed  efficiency  of  the  transformer  is  95  per  cent, 
when  fully,  92  per  cent,  when  one-half,  and  86  per  cent, 
when  one-quarter,  loaded  ;  and  the  loss  when  running  un- 
loaded is  not  to  exceed  3  per  cent,  of  the  total  capacity, 
which  is  20,000  watts  for  each  transformer.  The  44  trans- 
formers therefore  have  a  total  capacity  of  880,000  watts, 
sufficient  for  a  maximum  supply  of  15,000, 16,000,  or  20,000 
lamps,  according  as  the  whole,  three-fourths,  or  two-thirds 
are  lighted  simultaneously.  Tbecostof  installationdesigoed 
for  10,000  incandescent  and  130  arc  lamps,  including  the 
electric  machineryand  distribution,  butexclusive  of  the  build- 
ing, hydraulic  machinery,  and  steam  engines  debited  to  the 
water  works,  is  X48,560 — equivalent  to  ;£628  per  arc 
lamp  of  900  watts,  including  standard  and  lamp — and 
about  £4.  3s.  per  incandescent  lamp  of  60  watts.  The 
total  annual  working  expenditure,  including  interest  and 
sinking  fund,  is  £12,000;  of  which  £3,460,  for  the  130  arc 
kmps  (235,600  hours),  and  £6,520,  for  10,000  incandescent 
lamps  (5,000,000  hours)^being  about  36d,  per  arc  lamp 
(twice  as  dear,  but  five  to  ten  times  as  much  light  as  gas), 
and  04d.  per  incandescent  lamp  per  hour.  Hence  the  rates 
fixed  for  the  supply  of  private  incandescent  lighting,  based 
on  a  price  of  0'76d.  per  unit,  vary  from  8d.  to  4-25d.  per 
lamp  per  hour,  the  mean  being  0'6d.  per  lamp  per  hour  for 
1,000  hours,  exclusive  of  the  first  cost  of  lamps  and  fittings 
and  of  the  wear  and  tear,  which  amounts  to  about  0'05d. 
per  incandescent  lamp,  and  Id.  per  arc  lamp  per  hour.  The 
rates  include  an  annual  fixed  meter  charge  of  8s.  for  each 
lamp.  These  rates  are  20  to  30  per  cent  higher  than 
those  charged  for  the  gas  supplied  by  the  Corporation  gas 
works,  and  were  so  fixed  with  a  view  to  protect  the  latter 
against  injurious  competition.  The  rates  charged  for 
electric  lighting  in  other  Swiss  towns  are  very  similar  to 
those  of  Zurich — t.g.,  at  Lausanne,  0-72d.  plus  an  annual 
charge  of  36f.  ;  nt  Vevey-Montreux,  042d. ;  at  Geneva, 
0*5d.  per  lamp  per  jiour ;  while  at  Lucerne,  a  fixed  charge 
of  I63.  is  made  per  lO-candle  lamp  per  annum.  The 
receipU  from  the  130  arc  and  10,000  incandescent 
lamps  are  £14,640  per  annum;  the  net  surplus,  after 
allowing  for  interest  and  sinking  fund,  is  £2,640  ;  and  the 
total  return  on  the  capital  expenditure  of  the  electric 
installation,  properly  speaking,  is  13*6  per  cent.  The  special 
committee  appointed  by  the  Corporation  recommended 
the  erection  of  the  installation  proposed  by  the  Oerlikon 
Works,  near  Zurich,  which  accordingly  supplied  the  electric 
machinery  ;  while  Messrs.  Esoher,  Wyss,  and  Co.,  of 
Zurich,  furnished  the  hydraulic  machinery  ;  Messrs.  Sulzer 
Bros.,  of  Winthertbur,  the  steam  engines  ;  and  Messrs. 
Berthoud,  Borel,  and  Co.,  of  Cortaillod,  near  Neuchatel, 
the  cables,  standards,  arc  and  incandescent  lamps,  trans- 
formers, and  accessories.  These  particulars  are  taken  from 
a  paper  by  Mr.  Charles  Du  Riche  Preller,  on  "  Tbe  Zurich 
Water  and  Electric  Works,"  in  the  selected  papers  of  the 
Institution  of  Civil  Engineers, 
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SIR    DAVID    SALOMONS'S    FBEQUENCY-RAISINO 
NOTOR. 


The  greatMt  inUiMt  wag  inanifMCed  at  iho  oiDAliitg  «( 
the  InitittiUon  of  £l«ctrfcal  EnKineera  U»:  week  over  Sir 
David  Satamons's  new  machine  for  obuiiiinj;  a  high- 
fretiuency  alt«rnatin>:  curreni  from  *ay  ordinary  diract 
c»rr«ni.  \Vc  w«rc  alvlo  in  oiir  Usi  luuc  u>  give  the  first 
|)u>>lic  description  ol  tfai>  nu<^iiio  Uut  hu  boen  i*tucd,  m 


u  i>  well  known,  has  ktely  lUMle  a  opveialKy  ol 
high  toniioii  work,  and  his  oil  Lrantformen,  coadcnMia, 
and  induction  alionuting  mubinu  are  intereeting  piM« 
of  work  in  the  liulo-explorod  Bold  now  taaocialal 
with  the  name  of  Teela.  The  deUiU  o(  tL«  pr» 
pond  machine  baviiijt  been  di»cua«ed  betwMn  ibm»  il 
wu  aoou  Hen  thai  to  obtaiit  the  frequanc}'  denaadad,  irf  % 
million  altarnalioM  per  minute,  a  nuehine  would  b«  oaatbd 
of  coniidcxiiblc  diametcT,  cvon  (or  the  KOialloBt  output.  The 
idea  tJion  occurred  to  have  both  tbs  Gold  magneta  and  ihi 


Kir  David  Stlutouma  IIIr*clwAll*nuUii||  Uetu*  r(iiitl«tiiw(. 


correct  and  dill  aa  ilie  abort  llino  at  oiir  di>i{i<jt>l  allowtKl ; 
one  clerical  urrur  will  have  been  notieorl,  which  wo  take  the 
ojijionunity,  in  giviofl  iliit  fuller  description,  to  correct — 
namely,  that  the  "3,000  revolutioiia  );<ving  one  million 
■  revohitiona ' "  spoken  of  sbouki,  of  course,  have  been 
''  3,000  revolutiona  giving  '  one  niillio:i  alternations '  |>er 
minute.' 


The  iBMhinii  ii  n  ;  an  infeuiuus  idoa.  "  Why 

could  I  not,"  sakl  Sir  Ihivjd  Satomoni  to  biatelf, "  oonatruet 
an  ufOinary  eonliniKitts  niireut  motor  which  should  drive  on 
Ibe  aamo  disc  an  alteniittinf^^cnrrent  tnichine  faavinfi  an 
•WMVooa  nunbor  of  jiolea  I  1  should  then  obtain  a  h>w- 
tanalon  altormUing  current  of  f;raat  frequ«ney,  which  ooald 
ba  Iraiiaiormed  up  by  an  ot diiury  oil  transformer  and  rival 
i  TaeU'e  currttit."  This  was  the  Kenoratins  >dta,  aj>d  it  has 
bten  aarrlod  oul  lit  ao  txnaedinijly  initenwua  nuuinor  by 
Sir  David    Saloaou  and   Mr.    L   PyU     Kr.    Pyke, 


amiaturo  of  the  ooiitinuuus-current  motor  svhka  n* 
(o  act  aa  driving  |>o«er  eciually  capable  of  ntauaa  m 
op|»«t«  directions — a  Sficcd,  each  of  l.MK)  rovoholwak 
woukl  then  mean  a  total  passing  epeed  of  3,000  rardkttli* 
jier  minute.  To  obtain  a  million  alteriiatiooa,  340  iiiMiih 
[ler  ravolutiou  were  ueadod,  and  a  little  eaWulatiMi  Mi 
trial  allowed  that  this  could  lie  doM  (juit*  aaaily  wilfca 


ring  of  Uu  in  diamMor  only  to  form  the  allaraaiaij 
machine.  Bv  suiubla  careful  amanKement  iba  otrvaMi 
which  |ia«i«i  into  and  drove  ibo  motor  waa  luada  boaipr'f 

alsothealternating-cnrrflnl6«ldmagn«ta,andtlwfln«lcuna* 
thus  3nelded  by  the  little  alleniator.  thoocb  greatljr  i 
in  quantity,  is  of  the  fro(|uoocy  ot   l,OOOi,COO 
KeeiiiK  that  with  Teala'a  ovschine,  which   had   to  fa*  i 
tiv  betting,  and  was  31t.  in  dtanawr,  an  miual  fr«i|a 
ul  only  about  300,000  per  minute  was  given,  it  ia  mm 
to  ublatn  a  (requeocy  o(  1.000,000  wiihanacUiM  ooly  Ik 
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ia  diametsr,  end  one,  moreover,  that  drivea  itself,  a  very 
neat  little  problem  in  high-frequency  cuirents,  more  espe- 
cially for  experimental  purposes,  has  beeo  solved. 

The  appearance  of  this  little  machine  is  shown  in  the 
reproductioQs  from  the  photographs.  It  is  built  in  two 
halves,  which  are  quite  unattached  (except  through  magnetic 
force),  each  half  being  capable  of  spinniu)!  on  long  bear- 
ings, from  which  the  disc  overhangs.  The  two  are  shown 
separated  in  one  photograph,  and  complete,  as  in  use,  in 
the  other.  Taking  the  directcurrent  field  magnet  side 
first,  it  wilt  be  seen  that  there  are  two  field  magnets 
presenting  flat  sides  to  the  opposite  disc. 

The  brushes  are  mounted  inside  the  machine  upon  these 
field  magnets,  separated  therefrom  by  blocks  of  ebonite. 
The  current  cornea  in  at  two  rings  on  the  spindle,  passing 
through  the  hollow  spindle  to  the  bnishes.  The  current 
used  is  eight  amperes  at  100  volts  continuous  current  So 
much  for  the  inside  of  the  first  disc.  The  outside  of  this 
disc  consists,  as  shown,  of  a  ring  of  soft  iron,  separated 
from  the  field  magnets  inside  by  a  stout  ring  of  ebonite. 
This  iron  ring  is  1ft.  in  diameter,  and  is  ploughed  out  in 
grooves,  10  to  the  inch — a  total  of  360  poles.  These  poles 
are  wound  exactly  as  for  alternating-current  field  magnats — 
alternate  north  and  south  poles,  wound  Ferranti  fashion, 
with  No.  20  treble-insulated  copper  wire,  made  specially 
for  the  purpose.  The  windings  are  connested,  two-and- 
two  in  series,  and  the  whole  of  the  sets  are  in  parallel, 
the  ends  being  joined  together  and  connected  in  shunt  to 
the  inside  motor  brushes.  They  are  thus  in  parallel  with 
the  motor  on  the  lOO-volt  circuit,  and  when  the  current 
is  on  there  are  360  alternate  north  and  south  poles. 

Now,  turning  to  the  second  disc,  shown  in  the  photo- 
graph beside  the  first  This  disc  conUins,  inside,  the 
armature  of  the  direct- current  motor,  and  outside  the 
many-pole  alternate-current  armature,  as  the  first  disc 
contains  the  fields.  The  armature  of  the  motor  inside  the 
disc  ia  in  the  form  of  a  flat  Qramme  ring,  and  is  connected 
by  a  commutator  in  the  usual  way  to  the  brushes.  When 
current  is  turned  on,  the  reaction  of  course  turns  to  drive 
the  armature  round,  but  the  field  magnets  being  also  free 
they  also  revolve  in  the  opi>osite  direction.  A  speed  of 
1,500  revolutions  a  minute  each  produces,  as  we  have  said, 
a  total  of  3,000  revolutiona. 

The  armature  of  the  360-pole  alternator  is  mounted,  in 
the  same  way  as  the  field  magnets,  on  the  outside  of  the  disc, 
and  the  revolution  produces  an  alternating  current  in  the 
wires  of  this  armature.  Eight  i-mperes  continuous  current 
is  put  in  at  one  end  at  100  volts,  and  half-ampere  alter- 
nating current  is  taken  out  attheotberatlOO  volu,  butata 
million  reversals  per  minute.  The  efficiency,  it  will  be  seen, 
ia  uot  very  high,  being  -^th,  or  7  per  cent.,  the  balance 
being  all  absorbed  in  heating  and  friction ;  but  half-ampere 
is  sufficient  to  experiment  with,  and  Sir  David  Salomons 
thinks  that  he  eventually  can  obtain  IJ  amperes  or  more. 

The  current  so  obtained  ia  now  passed  into  an  oil  trans- 
former, which  transforms  the  current  from  100  volts  up  to 
100,000  or  BO.  The  machine  has  been  run  off  the  West- 
minster Company's  mains,  and  1,000  1ft.  vacuum  tubes 
in  series  have  been  lighted  by  this  means.  Sir  David 
Salomons  has  also  taken  the  current  into  his  body  without 
dangerous  effects,  and  tubes  have  been  lighted  without 
other  connection  by  the  hand. 

So  far  we  seem  to  have  a  distinct  advance  in  the 
interesting  subject  of  the  production  of  vibratory  currents, 
by  the  manufacture  of  this  highly  ingenious  combination. 
There  remains  two  questions  to  discuss,  one  of  which  we 
hope  to  see  satisfied  experimentally.  The  first  is  the 
lighting  efficiency.  Eight  amperes  at  100  volts  will  light 
about  16  ordinary  16-c.p.  lamps.  By  the  Salomons 
directo-altemator  the  current  will  light  1,000ft.  of  tube. 
Wb  mi)(bt  take  Ift.  of  tube  at  -^th  c.p.  The  1,000ft. 
would  in  that  case  (which  we  do  not  vouch  for  as  a  correct 
valuation)  give  100  c.p.,  as  against  16x  16  =  196  c.p.  on 
the  usual  system,  or  only  50  per  cent.  There  is  not  much 
to  be  gained  here  therefore.  But  we  are,  of  course,  only 
at  the  experimental  stage.  Seven  per  cent,  efficiency  for 
the  motor  leaves  a  large  margin,  and  the  luminous  efficiency 
of  the  tubes  may  be  raised — who  knows  1  At  any  rate 
tfae  investigation  is  of  Uie  greatest  scientific  value,  aud  will 
no  doubt  be  productive  of  good  results. 


The  second  point  is  mors  alarming.  We  have  no  wish 
to  frighten  Sir  David  Salomons,  but  we  do  not  wish  to 
have  one  of  our  most  enthusiastic  experimentalists  "  hoist 
with  his  own  petard."  Testing  with  his  own  body  pressures 
like  100,000  volts  are  all  very  well  with  small  currents.  No 
sooner  is  contact  made  than  the  E.M.F.  falls  at  once  and  is 
wiped  out  But  with  larger  currents  this  may  not  be  quite 
so  quick  in  happening,  and — well,  we  give  the  same  advice 
as  we  gave  to  Prof.  S.  P.  Thompson  :  try  it  on  a  calf  first. 

The  great  difficulty  experienced  with  these  high-tension 
vibratory  currents  is  to  insulate  them.  No  ordinary  wire 
will  hold  the  current,  which  prefers  to  excite  electrostatic 
effects  on  surrounding  molecules.  We  congratulate  Sir 
David  Salomons  on  the  interesting  result  of  his  idea,  and 
also  his  earnest  coadjutor,  Mr.  L.  Pyke,  on  the  outcome  of 
their  endeavours. 


ELECTRIC  LIGHT  AND  POWER. 

BY  jiKTBUR  P.  our,  ASSOC.UEU.INST.  ELECTKICAL  BNQIKSBS8. 

(jiU  rights  reserved.) 

VL-OHMB  LAW  AND  THE  ELECTRIC  CIRCUIT. 

(Continued  frim  pagf  5S7.) 

Beating  Ejects  of  the  Currenl. — The  resistance  of  all 
metals  rises  in  proportion  to  the  rise  of  temperature,  the 
only  exception  being  carbon,  the  resistance  of  which  falls 
in  proportion  to  its  rise  of  t«mperature.  For  copper  the 
increase  of  resistance  is  about  one  fifth  of  1  per  cent,  for 
every  degree  F.,  or  about  three-eighths  of  1  per  cent,  for 
every  degree  C. ;  suppose  a  copper  conductor  at  an  atmo- 
spheric temperature  of  65deg.  F.  has  a  resistance  of  one  ohm, 
then  at  a  temperature  of  95deg.  F.  its  resistance  would  be 
1  -»■  1  (30  X  -002)  =  1  -(-  -06  =  106  ohms.  With  gutta. 
percha,  the  resistance  falls  as  its  temperature  rises,  and  this  is 
the  case  with  liquids.  It  was  stated  that  there  is  no  material 
that  offers  no  resistance  to  a  flow  of  electricity,  and  it  was 
also  stated  that  energy  was  spent  when  a  current  was 
forced  along  a  conducting  path  against  the  resistance  of  the 
path.  This  enei^y  is  wasted  on  the  conductor,  and  appears 
in  the  form  of  heat,  the  heat  energy  being  exactly  equal  to 
the  amount  of  electric  energy  that  produced  it.  When  a 
unit  of  current  is  forced  through  a  unit  resistance,  one  erj^ 
of  work  is  done,  and  to  do  this  requires  one  unit  oi 
difference  of  potential.  When  a  mass  falls  through  a 
difference  of  level  the  work  done  is  measured  by  the 
weight  of  the  mass  multiplied  into  the  difference  of 
level  or  distance  through  which  it  falls ;  similarly  with 
electricity,  the  difference  of  potential  corresponds  to  the 
distance,  and  the  quantity  of  electricitv  corresponds  to  the 
weight  of  the  mass :  hence  difierenee  of  potential  multiplied 
by  the  current  will  likewise  measure  the  electric  work  done. 
One  ampere  flowing  for  the  space  of  one  second  under  an 
electrical  pressure  of  one  volt  will  therefore  do  •!  x  10*  = 
10^  =  10,000,000  ergs  of  work  per  second,  because  one 
ampere  =  '1  of  aO.G.S.  unit,  and  one  volt  =  10' C.G.S. 
unita,  10^  ergs  per  second  =  one  watt,  hence  one  watt  is  the 
practical  unit  of  electric  energy.     So  that  we  have 

amperes  x  volta  =  watts  ; 

746  watts  make  1  h.p.,  therefore  we  may  measure  electrical 
power  by  multiplying  the  pressure  in  volts  by  the  current 
in  amperes,  and  dividing  by  746,  or 

volts  X  amperes 
ijjg =  Borao-power. 

The  output,  or  capacity,  of  dynamos  is  usually  reckoned 
by  kilowatts — a  kilowatt  signifying  1,000  watts — thus  a 
dynamo  designed  to  work  at  110  volts  pressure,  and  to  give 
a  maximum  current  of  GOO  amperes,  is  said  to  have  ao  out- 
put of  — Tooo — "  ^^  tilowattB;  now,  since  746  watts 

equals  1  h.p.,  therefore  one  Mlowatt  is,  roughly,  equal  to 
l|  h.p.,  or  1  h.p.  is  equal  to  three-quarters  of  a  kilowatt 

In  the  same  way  as  steam  power  is  sold  or  measured  by 
horse-power  hours,  so  electnwl  power  is  sold  or  measured 
by    kilowatt-hours  —  one    kilowatt-bour  being    named    a 
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Boftrd  of  Trade  tapp\y  unit.  Ooe  kilovntt-bour,  or  briefly, 
ono  "*ti|i(ily  iitiit,"  is  defined  by  ibe  Boud  of  Trade  to 
■ieiiif)'  1,000  mtu  ot  eleolncal  en«rfcy  acting  for  ibe  tfaxa 
ol  one  hour.  Hmioa  one  "uipply  unit"-  1,000  un|ieres 
flowing  und«r  «  prasaur*  of  on«  volt,  or  100  amiwroa  under 
%  preasura  ot  10  volta,  or  10  amperes  tindor  a  i>rt>Miire  of 
1,000  rolts,  or  genenll;  l.OOO  voltaiDperei,  for  tbs  apace 
o(  on«  hoar. 

Tbo  amount  of  olodric  energy  Uut  !«  apent  or  waated 
in  the  comliieting  wiru  it  evidently  fntitid  »y  i]iutti|il)'iiiK 
tbe  current  tbat  i»  flowing  by  tba  iliffbrancc  of  potential 
tbat  there  ia  betwMo  ibe  end^  of  the  conductor,  for  tbia 
difference  of  potential  meaaurea  what  is  tecbnically  allod 
"dioi>"  ot  potential,  and  aigntfiet  tbe  preaiure  that  ia 
ftbaorWl  or  liMt  in  forcing  tbe  current  through  tbe  reniat- 
anoo  of  tbe  lungtb  of  conductor.  Aocordiog  to  Ohm's  law, 
volu  -  amperaa  x  obms,  or  E  =  C  K,  and  energy  waatod  in 
the  conductor  ia  "  drop  "  in  volta  x  ampeiea,  or  t  C  i  there- 
fore,  nibttitutinK  tbe  value  of  the  volte,  or  K,  we  have 
Miergy  waated  -  (amiieres)^  x  uUm*,  or  C  R.  Hence  the 
tatny  waated  in  tbo  form  of  beat  in  a  coiHluotor  is 
obtainod  by  ntuitiplying  the  tquaro  ot  th«  cuinuit  by  tbo 
resistance  of  the  conductor. 

Tbo  amouDt  of  beat  energy  generated  by  ibe  flowing  ot 
the  current  through  a  conductor  can  be  easily  calculated. 
By  inaerting  a  coil  of  German -silver  wire  of  known  reaist- 
anoe  in  a  batb  ot  parafllo  oil,  and  piLMing  a  known  EUrreot 
thnxub  the  wirji.  the  honting  effect  will  \>c  sbuwu  by  the 
riae  of  temperature  of  the  oil.  From  nnmsroiis  and  curclul 
exjMirimenu  made,  it  ia  found  tbat  mulliplyins  tbe  electric 
energy  wasted  in  the  wire  by  tbe  numl>er  2i,  (fives  the 
heating  effect  of  the  eurreut  |ier  aecond  in  beat  units,  or 
caloriea,  hence  we  bav»  the  following  fonania : 

H-CR/,    ■ 

where  II  — caloriea^numbar  of  gramraoa  ot  water  raised 
Id^.  C,  and  f-tim«  in  aecoDds. 

It  ia  tbua  seen  tbat  tbe  energy  wasted  is  proportional  to 
the  square  ot  the  current,  and  directly  to  tbe  reeiitance. 
The  rA|>idii}'  with  which  a  sulntattce  dissipates  or  throws 
off  boMt  is  named  the  eraiMivity,  and  tbe  heat  generated  in 
a  oonductor  ahould  bo  thrown  off  as  quickly  as  it  is 
jirocluced  tbero.  The  emiuivity  dopenda  on  the  cooling 
surf^e,  aru)  this  is  ineaauied  by  tbo  circumference  of  the 
wire  multiplied  by  its  lengtb,  since  cireumfareiice  is  pro- 
portinutl  to  diamet«r,  hauce  tbe  oooliug  surface  of  a 
wire  is  proportional  iliructty  Lo  diameter.  But  tbe  current 
that  a  wire  will  carry  is  proiwrttoiial  to  the  stiuarc  <>t  the 
diameter,  since  ilouule  the  diamolcr  gives  (our  times  the 
trw,  and  therefore  (our  times  tbo  current  can  be  carried. 
Tbe  raaislance  ia  now  oidy  one-founb  of  what  it  was  before, 
io  that  tbe  electrical  energy  wasted  by  a  wire  of  double 
diasater  ieC  fi-4ix  j^- lti)(l«4  timea  what  would  be 
wasted  in  a  wire  of  unit  diameter,  each  wire  bmng  tbe 
aama  cuirentdeiMity.  We  thus  see  that  whilu  thelieal 
aDMVT  geiianaad  ia  fourfold,  the  cooling  eurdice  is  only 
twolold  i  oonaoqtwntly  tha  larger  wire  mu»t  become  much 
■ton  b«t«d  tun  tJia  smaller  wire.  So  the  am-illor  a  wire 
beeomsa,  tli«  greater  ia  tbe  current  it  will  carry  io  propor- 
tion to  its  area;  and  the  larger  a  wirebeoomea,  tAe  leaa  is  the 
current  it  will  can  v  in  {uuiiortion  to  ita  area.  For  example, 
■n|.iKwe  It  wire  ol  }in.  uianietar  will  carry  400  an)[ieres 
wiibwii  overheating,  it  will  be  fouml  tbat  a  wire  o(  lin. 
diamatei  carrying  its  projiortional  current — namely,  (our 
limsa  4O0,  or  1, $00  aiuperas— would  become  much  hotter 
than  tbo  first,  and  a  wire  of  Jin.  diameter,  carrjing  )0O 
■mperea,  would  become  much  eooter.  The  ((Uantiiy  ol 
current  per  unit  area  is  tbe  S4o«-'tb*t  is,  the  current 
ilenaiiy,  as  it  is  called,  is  the  aame  f»r  all  three  wires  ;  tbo 
MtpiaiMtioii  liiia  in  the  (act  that  the  cooling  surface  is  pro 
pOUiosHlly  largest  in  tbe  tliinnvct  wire,  aiul  smallest  in  tbo 
lUekaat  wire.  Divide  the  lin.  circular  wire  iuto  four 
eireular  attanda  or  paita,  each  having  onetourth  the 
saotioaal  area  of  tbe  solid  wire ;  tbe  cooling  surfaces  nf 
the  fotu-  stranded  and  one  solid  ooiMluctort  will  be  in  the 
ratio  of  ^1:1  ■  S:  1,  because  each  strand  will  have  one- 
half  inch  diameter,  and  four  times  one  b^U  c<iuaU  twice  one 

If  tbia  same  solid  oonductor  be  divided  into  nine  strands, 
oaeh  having  one-nJntfa  uf  tbe  total  sectional  area,  then  ratio 
of  cooling  aurfacv,  aa  c(Nu|Mrad  « ilb    tUv  twlid  cunduotor, 


will  be  .,/9  : 1  ■  S  i  1 ;  ao  that  tbe  cooling  aurlaen  la  Uas 
case  will  be  trebled.    The  latio  can  be  at  ooM  obtaiaad 
for  any  number  of  strands,  pulling  the  solid  eouSuHit 
at  unity  and  taking  tJie  »qusre  root  of  ihe  numbar  ( J^M 
of  the  strands  for  the  stranded  conductor.  ^ 

We  are  now  in  a  (losition  to  calculate  out  the  teapan 
tuie  to  which  a  given  conductor  will  riaa  irheii  a  g)*« 
current  is  sent  through  it,  and  by  fixing  thia  tenpatabn 
at  a  s.>(e  limit,  which  must  not  be  exceeded,  w«  taa  iW 
get  at  the  greatest  current  that  can  flow  without  rvUi^tk 
teuij>erattu«  of  tbe  conductor  beyond  this  fixed  sale  Hail 

A  wire  which  would  become  heated  to  about  34d«c.a.« 
7&deg.  t'.,wbilo  at  ulnospberic  ])Teasure,  would,  irith  lb 
same  current  HowiDg  through,  become  red  bot  vb«n  lis 


-  th  pari  of  ao  atm» 


pressure  ia  reduced  to,  say,  _— 

sphere,  thus  proving  that  far  more  boat  is  oonveyad  a* 
by  convection  than  by  radiation.    Tbe  latter 
somewhere  about  that  which  remains  io  so 
lamp  when  so  much  uir  is  exhausted  that  il  may  bei 
praettoalty  to  be  a  vacuum. 

Tbe  emiasivity  of  c<ipper,  or  tli«  rate  at  wfaicb  bast  • 
dissipated  from  it*  aurface.  Is  'OOOS  of  a  csaloria  par  mmi 
for  every  sijuarc  centimetre  of  ex|>oeed  anriac«  (c 


lieing  the  heat  necessary  to  raise  one  graiDme  of  iniii  ■— 
Ideg.  C),  for  every  difference  of  temperature  of  Ids^C, 
between  the  wire  and  surrounding  bodies.  Ussms  ite 
total  beat  emitted  -  -0003  T  B  calories  (>er  •acood,  wtan 
T<B difference  of  temiwrature  in  degreea  C.,aBd8-«t|MBal 
cvlindricul  surface  id  aqaare  oentinetraa.  Is  bas  lia«i 
shown  that  tbe  total  beat  ganarated  ia  iha  wire  u 
expressed  by  -24  CR  calories  per  secoitd,  wWta  C-ibs 
current  in  amperes,  Q-reststaiiee  io  ofaiaa :  and 
the  beat  emitted  or  dissipated  abould  be  eqoal  to  tkt 
generated,  iharelore  -0003  T  S  -  '34  C>  K,  or 

«      ■34C*R    800  CB 
"  -OOOSS' "       s       ■ 

So  that  multiplying  tbe  electric  enn^gy    waatetj 
wire  by  800,  and  dividing  by  tbe  aquare 
exposed  surface,  will  give  tbe  number  ot  dofftm  G  d 
tempemlure  tfie   wire  will   be  raised   above   tlw 
raturo  of  the  atmoapbere. 


w...„»,..,o=y(«»^j?). 


This  formula  ^ves  us  tbe  maximum  curreot 
carry,  so  tbat  its  temperature  shall   not  rise  iMcvl 
T  degrees  C.  above  tbat  of  the  atmoaphere.     Ia  ^ 
comtuctora  slioul'I  not  be  heated  OMra  tban   iMi^ ' 
90dog.  P.  above  the  atnto^bore ;  so  that   w 
following  formula  : 

'=-v/(^,v5?^)-'»v/S- 

Gx[>reaung  tbe  oxjiosei]  surfaoe  in  Kiuars  Ik 

have  C  -  ■«4  ^  /%. 

\'  R 

CiUTent  density  is  expressed  as  SO  aaany  an|Mns 
square  iitcb,  and  we  will  apply  thb  laal  appRulaata  i 
see  what  current  density  il  gives.  A  wire  to  bava  aa* 
square  inch  of  cross-sec tiotwl  area  must  bava  a  dismal*  <d 
a  little  over  l|[iii.,  and   the  cirvumfiiretKe    will    be   1121 

x3-U16<-3A43iiL  Assume  Uie  wii«  il  300(1  Iook.  th»s 
(ore  the  cyliwlrical  axiwaed  surface  wtU   be    3,400i3SU 

■•  8,ft$3  square  incbea,  and  tbe  reatslanea  to  obaa  * 
fiO-loit.  C.  above  tbe  aUnospbare  may  lie  put  ilowa  reuM 
>l  -003.     Inserting  our  vuluos,  we  bave 


C-^V^? -'•"*""' 


•OOt 

Hwea,  in  order  tbai  the  wire  shall  not  beat  op  i 
than  SOileg.  C  or  Mdog.  F.  above  tbs  tempecainre  s<  *  | 
atmoepbere,  tbe  cunonl  must  not  be  Bkora  tban  aboat  t<U* 
amjMres  for  a  eomjuctor  having  one  square  Inch  ara^ 

When  the  same  amount  uf  outrant  flow*  throofb 
of  different  diaatoteta,  the  temperatura  ol  th*  win  a 
iovtrsaly  proportional  to  the  fcurth  |Mwer  ol  tbe  diaiai**. 
baeailM  nalving  the  diaoMior  ui  «  wun  |;iTaa-ir«i,lMr 
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times  the  resiitance,  and  since  the  current  remsina 
conatant,  this  means  four  times  tho  beating  effect ;  eecood, 
the  mass  is  now  only  oao-fourth  of  what  it  was  previously, 
therefore  we  have  four  times  the  beat  spent  on  one-fourth 
of  the  mass,  so  that  its  temperature  will  be  sixteen  times 

as  much.     Expressed  in  symbols,  this  lav    is  T  co  — - , 
where  T  equals  temperature  and  D  equals  diameter. 
(To  be  eontiiitted.J 


SIGNALLING    AND    SPEAKING    BT    MEANS    OP 
ELECTRICAL  CURRENTS  WITHOUT  WIRES. 

BY  SYDNST  F.   WALEEK 

As  a  considerable  amount  of  interest  is  beinf;  taken  in 
the  above  at  the  present  time,  following  on  the  article 
recently  published  in  the  Times  dealing  with  Mr.  Preece'a 
and  Mr.  Gavey'e  experiments  between  the  mainland  and 
the  Flat  Holmes,  an  island  in  the  Bristol  Channel,  it  may 
perhaps  be  of  service  if  the  writer  describes  some  experi- 
ments he  has  made  in  the  same  direction,  and  if  he  details 
the  principles,  as  be  understands  tbem,  on  which  work  of 
this  kind  baa  to  be  coodooted  if  it  is  to  be  successful. 

The  writer  began  to  study  this  question  some  years 
since,  and  he  has  worked  at  it  intermittently  when  time 
could  be  snatched  from  other  work.  He  has  succeeded  not 
oi)!y  in  transmitting  siguola  fay  the  Morse  code,  using  a 
magneto  telephone  as  a  receiver,  but  he  baa  also  succeeded 
in  transmitting  audible  speech,  spoken  words,  across  a  body 
of  water  without  any  other  conductor  except,  the  interven- 
ing water,  and  under  conditions  that  render  it  apparent 
that  the  iransmission  of  speech  across  Urge  bodies  of  water, 
within  certain  limits,  is  merely  a  matter  of  calculation. 

The  object  the  writer  bad  in  view  in  taking  up  the  ques- 
tion was  not  the  connection  of  lighthouse*)  with  the  shore, 
but  the  transmission  of  signals,  and  of  speech  between 
ships  at  sea  and  between  ships  and  the  shore. 

Eight  years  of  the  writer's  young  life  having  been  spent 
as  a  midshipman  and  sub-lieutenant  in  her  Majesty's 
service,  be  has  been  struck  with  the  enormous  advantage 
that  would  accrue  to  ships  of  all  kinds  if  some  reliablo 
means  of  communication  could  be  eatablished  between 
ships  and  the  shore,  or  between  individual  ships  at  sea, 
that  would  be  independent  of  the  weather.  He  has  a 
lively  recollection  of  keeping  a  middle  watch  on  the  bridge 
of  a  man-of-war,  creeping  round  ttie  English  and  Irish 
coasts  in  a  dense  fog,  or  on  a  night  so  thick  that  one  could 
hardly  see  two  yards  from  the  ship.  If  under  euch 
circumstances  one  could  speak  to  the  shore,  and  to  any 
ship  within  a  certain  radios,  the  chances  of  collision  and 
of  shipwreck  would  be  very  considerably  reduced. 

The  principles,  however,  upon  which  communication  is 
eetabliahed  between  ships  and  between  thipe  and  the 
ehore  are  equally  applicable  to  communication  across  large 
bodies  of  waters,  such  as  the  estuaries  of  our  large  rivers  ; 
and  even,  it  appears  to  the  writer,  under  favourable  con- 
ditions, across  lai^e  masses  of  the  earth's  crust,  such,  for 
instance,  as  from  the  surface  of  a  mine  to  the  working  face. 

In  approaching  the  subject,  which  he  has  considered 
from  all  points,  it  has  appeared  to  the  writer  that  amdtic- 
tion,  and  not  indiuHon,  should  be  the  method  employed  in 
work  of  the  kind  under  notice.  One  cannot,  of  course, 
faave  conduction  without  also  creating  inductive  phenomena ; 
but  the  writer's  view  is  that  conductive  phenomena  should 
be  made  use  of,  inductive  phenomena  being  either  guarded 
againat  or  accepted,  as  they  turn  for  or  against  the  result 
sought  fur.  It  will  be  found,  the  writer  believes,  that 
inductive  phenomena  in  the  cases  referred  to  assist  the 
results  obtained  by  conduction.  The  lines  upon  which  the 
writer  has  worked  are  as  follows  : 

If  a  conducting  mass  be  taken — say,  a  cubical  block  of 
copper — and  a  source  of  electricity  be  connected,  say,  to 
two  adjacent  corners  of  the  mass,  tbe  current  which  results 
will  pass  not  only  by  way  of  the  near  face  of  the  mass,  but 
also  through  every  other  portion  of  the  mass,  passing  in 
carves  of  smaller  and  smaller  radius  as  the  paths  recede 
from  the  near  face.     Similarly,  if  tbe  source  of  electricity 


be  applied  to  two  planes  near  the  centre  of  the  copper 
mass,  the  current  would  pass,  not  only  across  the  mass  by 
the  shortest  path,  but  also  in  curved  paths  on  each  side  of 
this  centre  line. 

Now,  this  being  so,  it  follows  that  there  will  be  a  regular 
fall  of  electrical  potential  along  each  of  tbe  paths  open  to 
the  current,  and  therefore  that  if  connection  be  made  at 
any  two  points  in  any  one  or  more  of  these  paths  by  a 
conductor  which  is  connected  with  some  apparatus  that 
will  denote  the  presence  of  a  current  of  electricity,  a 
current  will  pass  through  the  apparatus  and  will  work  the 
apparatus — if  tbe  latter  is  sufficiently  sensitive  to  respond 
to  the  current  that  will  pass,  in  obedience  to  the  KM.F. 
present  between  iJie  two  points. 

That  is  to  say,  supposing  an  E.M.F.  of  yi,  volt  to  be 

E resent  between  any  two  points  in  the  conducting  mass 
afore  referred  to,  and  an  apparatus,  such  as  a  telephone 
receiver,  be  connected  to  these  two  points,  a  click  will  be 
beard  in  the  telephone,  whenever  either  the  local  circuit 
in  which  the  receiver  is  connected  is  made  or  broken,  or 
when  the  circuit  in  which  the  generator  is  connected  is 
made  or  broken,  or  its  E.M.F.  is  varied  sufficiently.  Let 
the  conducting  mass  be  a  body  of  water  instead  of  a  cable 
of  copper,  and  let  connection  be  made  to  the  water  by 
plates  immersed  in  it,  the  plates  being  connected  to  a 
generator  of  electricity.  It  should  follow,  as  the  writer 
has  proved  it  does  follow,  that  if  a  second  pair  of  connec- 
tions be  made  with  the  body  of  water  by  means  of  a 
second  pair  of  plates  immersed  in  it,  an  E.M.F.  will 
be  present  between  these  two  plates  which  will  cause 
a  current  of  electricitv  to  pass  through  any  apparatus — 
such  as  a  magneto- telephone  receiver — that  may  be  con- 
nected to  them.  And  if  this  circuit  can  be  made  and 
broken,  or  the  E.M.F.  at  its  terminal  plates  sufficiently 
varied,  tbe  telephone  will  furnish  audible  evidence  of  the 
fact,  and  can  therefore  be  used  for  the  transmission  of 
signals  or  of  speech ;  provided  that  tbe  initial  E  M.F. 
present  at  the  terminal  plates  to  which  it  is  connected 
equals  that  to  which  the  instrument  responds.  But  here, 
in  the  writer's  opinion,  we  come  upon  the  fundamental 
principle  of  the  whole  thing.  A  very  powerful  current 
may  be  delivered  to  a  body  of  water  by  means  of  immersed 
plates,  and  yet  it  may  not  be  possible  to  get  the  faintest 
sign  of  a  current  in  a  telephone  connected  to  two  other 
immersed  plates.  Putting  the  matter  one  step  back,  it  is 
quite  possible  to  apply  a  very  powerful  E.M.F.  to  such  a 
conductor  as  a  body  of  water,  and  yet  to  lose  all  trace  of 
it  at  a  comparatively  short  distance  from  the  plates  which 
ere  connected  to  the  generator ;  while,  on  the  other  hand, 
according  to  the  vrriter's  experiments,  it  is  perfectly 
pmsible  to  get  signals  and  speech  at  some  distance  on. 
What,  then,  are  the  conditions  of  success  t  To  answer 
this  question,  we  have  only  to  ask  ourselves  how  we  can 
lose  an  E.M.F.  Only  by  using  it  up.  And  how  can  we 
use  up  an  E.M.F.!  Only  by  either  the  creation  of  an 
opposing  KM.F.,  or  by  allowing  it  to  drive  a  current 
through  a  resistance,  tbe  product  of  the  current  ind 
resistance  being  equal  to  the  E.M.F.  disposed  of.  If  we 
force  a  current  of  10  amperes  through  a  resistance  of 
10  ohms,  we  use  up  an  B.M.F.  of  100  volts,  and  we  shall 
find  no  trace  of  E.M.F.  beyond  the  limit  of  the  10  ohms 
so  long  as  tbe  10  amperes  are  passing. 

We  have  a  striking  instance  of  this  in  the  shunt^wound 
dynamo,  another  in  the  E.M.F.  of  a  primary  battery  when 
furnishing  a  current.  In  order,  then,  that  we  may  not  use 
up  our  available  E.M.F.  before  reaching  the  points  from 
which  we  wish  to  take  a  current  through  our  telephone 
receiver,  we  must  arrange  that  the  product  of  C  x  R  up  to 
those  points  does  not  equal  the  total  E.M  JP.  originally  at 
our  disposal.  And  this  is  to  be  done  by  making  both  the 
KM.F.  and  the  internal  resistance  of  the  generator  used 
very  low,  and,  as  far  as  we  are  able,  the  resistances  of  the 
paths  leading  to  tbe  plates  connected  with  our  receiver  also 
low.  A  generator  having  an  E.M.F.  of  100  volts,  and  an 
iitemal  resistance  of  1  ohm  would,  if  wound  for  an  KM.F. 
of  only  one  volt,  probably  have  an  internal  resistance  of 
only  'OOl  ohm. 

Now,  in  dealing  with  this  question,  we  have  to  remember 
that,  no  matter  what  arrangements  we  miike  for  our  con- 
nection with  tbe  water,  whether  we  bury  our  plates  in  i 
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ground  oil  nhott,  or  Jmnena  Ui«m  io  th«  <nt«r  ;  whettier 

wo  niak«  otir  plittni  hrgD  or  UDall,  tbe  rMnUnoe  of  the 

imtbii  0|wn  t<^  the  cumnt,  oDce  it  reaches  tho  wat«r,  mtut 

be  very  low  imlnoi),  lu  tbc«c  imth*  com)irific  the  wholv  ^mdy 

of  tbe  WAtcr,  jumI  will  sLretcli  aw*y  tnta  the  firtl  conncc- 

tione  in  all  directions. 

If,  then,  the  initial  E.M.P.  of  our  generator  1%  high,  and 

ita  intenat  rcaiiUiice  ii  also  eomparatively  high,  the  lur&e 

current  which  nuu  |)aw  into  the  water,  uoleea  tbe  K  M.r . 

has  been  reducod  bofon  it  reaohoa  the  water,  will  abaorh 

the  whole  of  tho  availaWe  E.M.F.  by  reason  of  the  charge 

made  by   the  internal  rMialanco  for  the  pasuge  of  the 

caminL    T&kinjt  tbe  fif^ures  given  above,  and  aut'i^osinR 

tbe  aicgregate  retiaUnce  offered  by  all  the  |ucb«  lielween 

the  two  generator  pUua,  tho«e  connected  to  the  generator, 

bo  -01  obm,  na  may  very  cu«ily  be,  tbe  cuirenl  pautng  out 

100 
from  the  generator  would  bo    rf  »m\»r»  -  10,000,  and 

this  wonld  absorb  considerably  mora  than  the  E.M.F. 
araiUble.  Even  if  tbe  reaiaUnGe  of  tbe  water  uatb*  was  a« 
much  ae  '1  obn,  the  current  pateini;  would  be  1,000, 
which  would  brio);  the  R.M.F.  at  the  {>latee  to  nil.  OF 
coiinr,  in  tho  fint  oie  the  current  ineiitjoned  would  not 
paac,  becauM  the  £.M,F.  wuuUl  be  luwd  uu  lo«i|;  before 
it  roucbed  that  figure.  Tbe  reanU  would  be  the  tame, 
thougb,  eo  far  a^  pickirj;  up  a  current  at  tho  t«lc- 
pfaone  platei  wai  concerned.  With  the  other  winding 
furuiabinK  one  volt  and  with  an  interiuil  reautanra 
ol  "OOl  obn,  the  current  paastng  where  the  aftgrej^ti' 
mtatanra  between  iheKenerator  iilatea  waa  '01  ohm  WMild 
b«  100  aR)|)erea,  and  ii  thU  would  only  involre  a  cbar^n 
of  1  volt,  ibero  wouli)  t>e  9  roll  lolt  botween  tho  ^ene- 
ntor  plaLoa  to  aend  a  current  on  to  tbe  receiver  pUtea. 

Tbe  writer  baa  meaanred  tbe  K.M.F  required  at  the 
teimioala  of  one  of  tbe  watch  magneto  telephone  receivers 
now  in  eommou  uae,  and  he  maltea  it  ^Jtz  ^^'-  ^"^  ^''i 
aMtiniinKthe  fifiiirti*  fnven  above,  the  reMstAnceo(  tbe  circuit 
iortucd  by  ibc  iwn  generator  plates  and  the  two  receiver 
plktes,  paasing  from  one  f^eoerator  plate  to  one  receiver 
idjato,  tbcnce  to  the  other  receiver  plate  and  thenoe  back 
to  tb»  Mcood  generator  plate,  may  be  very  eonaiderahla 
befor*  signals  are  loat.  And  as  the  variation  of  E.M.F. 
tequirot  for  transmitting  speech  is  even  less  than  thjt 
required  for  signalling  by  the  Morse  code,  tbe  roiiBtance  ot 
thia  circuit  may  be  evOQ  greater  for  speech  than  for  siKnal". 
Thi*  means  that  the  larger  tbe  generator  and  rMoivor  plates 
arc  made,  provided  the  rotiabuiee  of  tbe  generator  and  its 
connections  to  the  receiver  are  nifficieotly  low,  tbe  faither 
nav  aii-nals  or  Bi>eoch  be  transmittod. 

It  should  be  bliotxMtghlv  understood  in  oonneetion  with 
tliia  matter  that  once  tho  cnrrent  passing  through  the 
remainder  of  tbe  water,  or  wbatever  other  paths  may  be 
open,  is  provided  for,  tbEi  path  from  the  generator  plates 
to  the  i»oeirer  plates  acu  quite  independently  of  all 
the  other  paths,  and  will  transmit  iu  current  to  tbe 
reoaim,  just  u  if  tt  had  been  an  insulated  wire  lying 
in  tha  water.  Electroma^etic  indiicliou  will,  of  course, 
be  preaenti  but,  aa  before  remarked,  ibis  will  aid  the 
dnired  revulk 

It  follows,  aa  a  natural  consequence,  that  the  farther 
the  generator  plates  are  spart>  tbe  farther  may  signaU  at>d 
s|ieech  be  trinsmitted  ;  and  also  the  farther  apart  the 
reecivor  plates  oait  be  jJaoed,  the  fartlter  can  apMob  aiKl 
dnata  be  transmitted. 

For  a  given  siio  and  distanco  between  tho  receiver 
pUtea,  the  disUnco  at  which  signals  and  sjioech  can  be 
received  will  depend  inversely  u|>on  tbe  reeiatence  of  tb« 
lenerutor,  and  directly  upon  the  sise  of  the  mnerator 
plates  and  tbeir  dittauce  apart.  It  follows,  also  as  a 
natural  eouaequMce,  thai  the  better  conductor  the  liquid 
is,  tbe  shorter  the  diatanee  to  which  speech  and  ai^nals  can 
he  transmitted,  other  conditions  being  alike.  The  distance 
is  greaUr  in  fresh  water  than  in  aalt  srater,  and  in  abso- 
lutely pure  Water  it  is  at  tu  best. 

It  alao  followa,  from  the  above,  that  the  |)Tesence  of  a 
metel  eondoctwr,  aueh  as  the  boily  of  an  iron  sbii\  lends 
to  reduoa  the  dieUnce,  but  this  is  only  as  tbe  limit  of 
the  (larticalar  gtnatutor  is  reached.  With  a  generator  of 
very  low  raaistanee  tbe  iron  body  of  the  ship  does  not 
afliiet  tbe  result  till   a   loog  disUnce  is  leached.     Tbe 


writer's  plan  for  communications  with  sUpe,  aitltor  fm 
other  ibijit  or  the  shore,  is  u>  place  on  board  tbe  sk«s 
dynamo  of  low  voltaee  and  very  low  reeiatMieei  eoniMcn^ 
it  by  conductors  of  low  resialanee  with  cwpar  ^>C  •• 
the  bow  and  stern,  the  |>latce  beiujt  inaiiUt*!  trom  lbs 
body  of  the  ship.  On  shore,  m  already  iadiaated,  «mU 
t>e  another  [lair  of  plates,  these  being,  in  (s(4,  arrwifKl  is 
piirs  all  round  the  coast,  connected  by  conductoi*  «  la« 
resistance  to  a  generator  simiUr  to  those  used  on  hwtf 
th«  ships.  Signnlling  or  speech  is  cfTected  by  nauerfs 
■ending  key,  or  a  microphone  tiaasmitter  and  indnnisii 
coil,  arranged  as  a  shunt  to  the  geoarator  pWtee.  iu  nsii- 
aiice  of  course  bemg  sui^b  that  it  can  only  take  tbe  cmat 
it  can  make  iiM  of.  By  either  of  these  laetboda  the  i» 
quired  vamtioDs  iu  E.^t.F.  are  communicated  to  the  p»* 
rator  plates,  and  from  them  to  the  receiver  plaiaa.  h 
follows,  of  course,  that  by  this  urmn^nieni  aach  pstrsi 
gen«ralor  plates  are  aleo  receiver  plates  and  ner  v4 
the  receiving  telephone  being  oonoe«t*d  to  tte 
cither  as  another  deriration  or  in  aeriae  with  the  a 
dary  of  tho  induction  coil,  aa  moat  conveateitt. 

The  qiuistioa  of  calling  attention  haa,  of  courea, 
dealt  with.  Io  the  writer's  opinion  this  will  not  hs 
cult.  On  board  ship  and  at  look-out  atAtiooa  oe  i 
men  can  be  consuntly  listening  at  ibo  telephewa* 
greater  inconvenience  than  tbe  regular  look-oat  ne  *" 
sitfTer*.  Tbe  writer  believes,  too,  that  it  wooM  le  p» 
ticible  f>  arrange  a  relay  worked  by  a  subsidiary 
to  make  tho  connection  of  a  local  circuit  in  whU  a 
and  battery  were  included  in  the  oidinnry  way, 
another  deriration  from  the  generator.  The 
using  delicate  telephonic  ap|>aratus  on  boer4  A19 
serioiK,  on  account  (if  ibe  difficulty  of  keepinctAa 
tioni  in  order.  That  difficulty,  however,  oould  be 
in  the  writer's  opinion,  by  giving  incresUed  waariafMbM 
to  the  connecting  portions  of  tba  apperalua,  by 
seamen  the  principlei  upon  which  the  ap|)«r%Uu  is 
and  by  giving  them  plenty  of  spue  (lerta  to  lekeU 
with  ihem. 

One  other  difficulty  remaiiit  to  be  Heelt  «Hth,sabi 
tbe  writer  bas  gooe  at  present — via.,  the  otioet  nl 
waves.     He   has  tested  this  as  far  aa   cen    be  dosu 
limiLol  sc-^le,  and  he  ftnds,  as  might  be  expeeted.  ibss 
effect  is  to  produce  a  continuous  crackling  in  tbe 
receiver,  similar  to  tbst   produced  by  teHgrairbk  cor 
in  wirvs  running  on  the  same  poles  with   antakuMid 
phono  wires).  This  would  appear  to  indicste  tbsl 
be  more  difficult  in  stormy  weather,  but  not  impoaiAla. 
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OBITUARY. 

THE  LATE  DR.  WERXER  3tEUCK& 

We  regret  to  record  the  death  of  Dr.  Wemor 
which  took  place  cm  Tuesday  last.  The  name  of 
is  familiar  to  English  ear*  ;  in  fact,  we  are  aimotf  le  tk* 
habit  of  lookin|{  upon  the  firm  as  an  Enicliab  Sraa.  The 
may  not  bo  quite  comet,  hut  ao  intimately  ta  tbe  BafhA 
branch  welded  into  our  industrial  edtRee,  end  so 
is  the  name  of  Siemens  connected  with  our  ateal 
ture,  with  electric  lighting  and  power  and  cable  esii 
that  we  may  claim  it  as  SkdigeaDOe  to  tbe  aoU. 
Dr.  W.  Siemens  was  tbe  (int  reprMentufv*  of  tbe  flr« 
here,  worthily  followed  by  Mr.  A.  Sioraons.  1^  tale  It 
Werner  Siemens  was,  we  believe,  |innci[ially  riUsl  » 
Berlin,  and  represented  what  nigbi  be  termed  tbe  ^i^ 
actor  of  ibe  firm.  He  waa  born  in  1811  at  LaWb^e 
Baimver,  and  educated  at  the  Ldbook  Ciymnaatui.  Bi 
entered  tbe  army,  gaining  tbe  njtk  of  beoMMrf 
in  1S37,  but  while  engaged  in  military  dutiaa  t» 
studies  were  devoted  to  eetenUKe  aubjeet^  aad  la 
took  out  a  number  ot  pateate  for  varimta  laveeiiaa 
As  a  member  of  a  oonmiaaioo  ot  the  PniseiaB  OeeM^ 
Sufi  for  the  introduction  ot  the  electric  loUgn^ 
*ysiem  in  place  of  tbe  optical  tolegrapba,  be  proposei  ■ 
1847,  tbo  application  ol  subterranean  oondiutiure  UMObM' 
by  guttapercha,  and  executed  aueceaafnily  KKp«ia 
lines  coated  wiib  gtittapereba  by  means  ul  ■  |«eaa  ins 
by  him  for  that  {Hirpuee,  whieb  ts  atiU  iukI  io  the 
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lacture  of  cables.  With  the  help  of  these  iotulated  wires 
he  succeeded  in  laying,  tc^ether  with  Prof,  Himly,  the 
first  submarine  mines  with  electric  ignition  in  the  spring  of 
1H48,  for  the  protection  of  the  harbour  of  Kiel  from  the 
Danish  fleet.  In  the  same  year  he  carried  out  the  first  f;reat 
telegraph  line  in  Germ  any  between  Berlin  and  Frankfort-on- 
the  Main,  and  in  the  following  year  the  subterranean  line 
between  Berlin  and  Cologne.  Dr.  Siemens  left  Govern- 
ment service  in  1860,  and  devoted  himself  afterwards 
entirely  to  scientific  studiea  and  private  enterprises.  In 
1847  he  had  already  laid  the  foandation  of  the  telegraph 
works,  carried  on  afterwards  by  him  under  the  firm  of 
Siemens  and  Halske  in  Berlin,  Six  of  the  existing  Atlantic 
cables,  as  well  as  many  others,  were  laid  by  Messrs. 
Siemens  Brothera,  to  the  formation  of  which  company  Dr. 
Siemens  greatly  contributed.  Dr.  Siemens  was  the  inven- 
tor of  the  pnenmatio  tube  system  and  several  important 
improvements  in  dynamos,  and  was  an  honorary  member 
of  the  British  Association  and  of  most  of  the  European 
electrical  and  scientific  societies.  In  1886  Dr.  Siemens 
presented  500,000  marks  to  the  German  nation  for  the 
foundation  of  a  national  scientific  and  technical  institution. 
In  1886  he  was  ennobled,  and  in  the  eiQie  year  he  pub- 
lished a  collection  of  seientifio  treatises.  The  degree  of 
Ph.D.  was  conferred  on  him  by  Berlin  University  in  1874. 


INSTITUTION  OF  ELECTBICALENGINGBBS.  Dec.  8. 

Pkuf.  W.  £.  ArBTon,  lr.K.s.,  in  tbo  chair. 

The  annua]  nnsral  meeting  waa  held  at  the  Iiutitatloa  of  Civil 
Engineers,  when  the  minutes  of  the  iMt  meeting  were  duly 
received  and  confirmed. 

Hr.  Thomas  Joseph  Goagb,  159,  Church-lane,  Gorton,  Man- 
chester, was  tiaUoMd  for  and  dnlv  elected  aa  an  associate. 

The  FvMMent  referr«d  to  the  lora  the  Institutioa  hod  sustained 
in  the  death  of  Dr-  Werner  SiemeDA,  who  wm  perhaps  the  most 
faniouB  o  the  famed  band  of  brothers.  His  wide  study  of  science 
could  be  best  ssen  by  an  examination  of  the  meoioire  so  recently 
published,  and  of  which  one  volume  was  translated  into  English. 
There  was  a  leading  thought  through  these  memoirs  to  show  how 
a  boy,  starting  with  no  particular  privileges,  oould  reach  into  the 
bighest  ranks  of  science.  He  coocluded  by  proposing  a  vote  of 
condolence  and  sympathy  to  the  widow  and  family  of  Br.  Werner 
Siemens. 

Prof,  rorbae  BBOOnded  tbe  vote,  which  was  carried  uoani- 
mousty. 

The  Heorelai'j  then  read  the  annual  report  of  the  Council, 
which  stated  that  tbe  number  of  members  elected  during  the  year 
was  fewer  than  the  number  elected  last  year,  for  reasons  well 
known,  as  the  new  rt^^aiations  came  into  operation  in  January 
last,  and  many  men  were  elect«d  last  yew  who  would  in  the  ordi- 
nary course  hare  been  elected  this  year.  Still  the  number  was 
above  the  average,  being  nine  honorary  members,  12  members,  101 
aesociates,  and  98  students.  During  the  year  tbe  Society  had 
lost  22  members  by  death.  Of  tbe  papers  read  during  the  year 
the  premiums  had  been  awarded  as  follows : 

InstitutioD  Premium,  £10,  to  Mr.  Nikola  Tesla. 

Paris  Exhibition  Prwaium,  £5,  to  Mr.  fteokenzaun. 

Fahie  Premium,  £9,  to  Messrs.  Heaviside  and  Jackson. 

The  Salomons  Scholarship  had  been  awarded  to  Mr.  Woodhonse, 
of  the  Central  Institntion. 

Reference  was  made  to  tbe  Chicago  Exhibition,  and  the  apathy 
shown  by  English  mannfacturers  to  exhibit  there.  The  Institu- 
lion  had  sent  out  an  appeal  trying  to  get  a  representative  collec- 
tion of  apparatus  under  one  exhibit,  but  still  the  manofaeturera 
held  aloM,  and  made  no  reeponse  to  the  appeal ;  hence  the  effort 
to  obtain  such  an  exhibit  bad  to  be  abandoned.  The  finances  of 
tibo  Institution  were  saiisfactory.  An  index  to  the  volumes  of  the 
Procudingt  has  l>een  compiled,  and  will  be  ready  in  a  week  or  two. 

The  Praaldent  moved,  and  Kr.  Stroll  seconded,  the  adoption  of 
the  report,  which  was  carried  after  a  disoussion  as  to  the  present 
methoa  of  electing  associates,  brought  forward  by  Hr.  Trotter, 
who  thought  the  present  method  needed  alteration.  General 
Webber,  Sir  D.  Salomons,  and  several  members  made  remarks, 
but  ultimately  the  question  was  left  in  tbe  hands  of  the  CounciL 

Oenaral  Webber  moved  and  Mr.  Korday  seconded  a  resolution 
of  cordial  thanks  to  the  Institution  of  Civil  Engineers  for  the  use 
tif  the  hall  in  which  the  meetings  of  the  Institution  of  Electrictd 
Engineers  was  held. '  The  Presidentand  CoancUof  the  Institution 
of  Civil  Engineers  had  shown  ^teat  kindness  and  coosideistion  for 
the  welfare  of  tbe  Institntion  m  so  granting  the  hall,  not  only  for 
the  scheduled  meetings  bat  for  the  many  supplementary  meetings 
tbe  plethora  of  papers  and  lengthy  discussions  necessitated.  The 
resolution  was  carried  unanimously. 

BIr  David  BalomoBB  moved  and  Prof.  Hnshea  seconded  a  vote 
of  thanks  to  the  local  honorary  secretaries,  of  whom  three  had 
been  lost  by  death  during  the  year— viz  ,  those  of  Japan,  Korway, 
and  Germany.     The  resoTutlon  was  carried  unanimoasly. 

Mr.  Swtabnrne  moved  a  vote  of  thanks  to  Uie  honorary 
auditors,  Meears.  Danvers  and  Stroh,  to  which  Mr.  Itrok 
returned  thanks  for  his  coUsagne  and  himself. 


Mr.  Oronptsa  moved,  and  PraC  flamiBs  seconded,  a  vote  of 
thanks  to  tbe  honorary  solicitors,  which  was  earned  unanimously. 

The  discussion  on  Dr.  Fleming's  paper  was  reeunxed  by  Mr. 
Mordey,  who  desired  to  speak  at  length  only  upon  one  point  in 
the  paper— the  sodden  rush  of  magnetising  cnrrent  Into  the 
transformer,  tneationed  towards  theend  of  the  paper.  In  the  first 
place,  however,  he  would  refer  to  the  question  of  loss  in  the  iron,  a 
subject  with  which  his  name  had  been  freely  connected,  but  he  had 
really  nothing  fresh  to  say  in  tbe  matter.  His  originaJ  investiga- 
tions were  brought  before  the  Institution  and  corroborated  in  two 
series  of  experiments  by  Prof.  Ayrton,  but  in  a  thiid  series  c^ 
experiments  Prof.  Ayrton  had  failed  to  find  the  effect,  so  that  his 
corroboration  might  i>e  said  to  k>e  cancelled.  Tbe  speaker  stated 
his  intention  to  resume  tbe  experiments  as  opportunity  oSbred. 
and  if  he  found  his  previous  results  wrong,  wo^d  come  before  the 
Institution  and  make  a  clear  breast  of  the  mattar.  He  was  highly 
amused  at  anonymous  people  hiding  themselves  behind  leaderettoa, 
and  speaking  of  his  results  as  conlntry  to  "  Nature's  laws."  He 
did  not  understand  "Nature's  laws,"  but  these  people  did, 
and  Infallibly  knew  all  abont  tbe  bebavioor  of  iron 
under  all  circumstances.  However,  be  quoted  a  sentence 
from  a  letter  of  Prof.  Swing,  an  investigator  who  had  paid 
more  attention  to  this  subject  than  any  man  of  them  or  all  of  them 

Sut  together,  in  which  Prof.  Ewing  thought  that  his  (Mr. 
lordey's)  results  were  in  accordance  with  molecular  theory. 
The  speaker  then  went  on  M  eay  that  since  the  readiiig  of  Prof. 
Fleming's  interesting  paper  he  had  carried  out  several  series  of 
experiments  on  the  question  of  tbe  rush  of  current  into  the  trans- 
former. At  first  he  thought  that  it  was  a  capacity  effect,  but  hie 
experiments  had  proved  ooncluBively  that  it  was  not  so,  and  that 
tbe  views  of  Dr.  Fleming  on  this  point  were  correct  A  large 
number  of  contacts  with  different  transformers  at  frequencies  of  83 
and  100  showed  the  effect  was  greater  at  lower  frequencies.  It 
was  greater  when  the  break  was  very  quick,  when  the  magnBtic 
effect  had  not  time  to  die  away.  With  a  slow  break  it  dkl  not 
happen.  Contrary  to  J)r.  Fleming's  remark*  he  found  it  occurred 
both  ways  of  traosforminK.  He  found  it  was  not  a  current  effeot 
but  a  magnetic  effect,  and  did  not  occur  in  both  circuits.  Excit- 
ing by  secondary  cells  in  the  same  direction  a  lamp  became  brilliant 
in  1  or  1^  seconds,  in  opposite  direction  four  or  five  seconds. 
ElphinsCone  and  Vincent  had  alluded  to  residual  effSct  in  1880, 
showing  a  munet  with  single  cell  supporting  Lib.,  when  discon- 
nected could  be  gradually  loaded  up  to  carry  aO  ounces. 

Kr.  Crompton,  after  Blludine  to  his  experience,  said  trans- 
former distribution  had  not  reached  tbe  figure  he  had  given  years 
sgc,  though  direct  current  had.  Transformer  engineers  did  not 
know  yet  the  Iosms  in  primary,  much  more  secondary  wires.  The 
ideal  coal  per  unit  was  3'71b.,  best  results  by  low  tension  S'-llb., 
but  by  alternatinj;  it  was  still  I6lb. ,  two-thirds  the  loss  going  in 
transformers.  With  average  private  house  loads  Mordey  trans- 
former gave  49'5  per  cent.,  and  Westinghouee  54-5.  Stations  bad 
a  load  factor  of  10  to  14,  and  houses  two  to  three ;  large  sub- 
stations might  approach  the  former,  but  would  l>e  usually  about 
7  per  cent.  With  the  best  results  given  by  Dr.  Fleming,  tbe 
annual  efficiency  could  not  rise  above  80  per  cent.,  but  if  the 
paper  elevated  the  efficiency  from  ijO  to  80  per  cent,  it  would  have 
given  great  gain. 

Dr.  SnmpiMr  said  die  wattmeter  method  of  testing  was  tbe 
more  practical  of  the  two  proposed.  The  explanation  of  the 
wattmeter  effect  had  been  really  pointed  ont  by  Dr.  Fiemli^ 
six  years — the  lag  of  eddy  currents  in  a  suspended  plate. 

The  discussion  was  adjourned  to  next  January. 

■r.  W.  B.  PreaoB  woe  announced  as  President  for  the  ensuing 
year,  the  list  of  officers  being  aa  given  in  our  last. 


ELECTRIC  LIGHTING  PROVISIONAL  ORDERS, 
SESSION  1893. 


OAZETTB  NOTICES  AND  MAPS  DEPOSITED  AT  THE 
BOARD  OF  TRADE  ON  OR  BEFORE  THE  30th  NOVEM- 
BER LAST. 

Name  of  town,  parish,  or  Ijocal  authority  or  company 

district.  applying, 

Altrincham  and  Bowdon...  Manchester  Edison-Swan  Co  ,  Ltd. 

Barnet Local  Board. 

Beckenham Urban  Sanitary  Authority, 

Bridgend     Local  Board. 

Brighton Brighton  and    Hove    Electric  Light 

(S.,Ltd. 

Colchester Corporation 

Eccles  „ 

County  of  London — 

Hackney Hackney  District  Board  of  Works- 
Hammersmith    Vestry. 

lalington „ 

County  of  London  Electric  Lighting 

Co.,  Ltd. 

,,       (North)  Hotloway  Eleatricity8unplyCo.,Ltd. 

Poplar Poplar  District  Board  of  Works. 

Newcastle-upon-Tyne Newcastle  upon-Tyne   Electric  Sup- 
ply Co. ,  Ltd. 

Newmarket British  Electric  Light  Co.,  Ltd. 

Partick Commissioners  of  Ritice. 

Reading  Reading  Electric  Supply  Co.,  Ltd. 

Taunton  CorporaUon.  1 
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COWT'rBMT'S. 


Hoio* s;; 

Sir  Dk*id  Soloaioni's  frt- 

qnancT'RkiiHBK  Motor  ...  &S3 
BiMtrie  Light  Mid  Pav«f...  AA3 
Simlltiig    uid     Siiwking 
hf   IklMM*  ol    KledrieJ 
Cumntta  WithoDl   Wirw  EH 

Obitauiiy    588 

Btoetric  LiatiUiiK  Prot-iuo- 

MtOrrlm.  SoMlonlgSS...  58T 
TlwIniiUMtlotiol  KlMtrieml 

KnglDMr* Sfl7 

A  PlanaMv  S«heinB   688 

CoRMpoMdMO* 580 


SutipleinHnliu'jr  It«)>ort  of 
Uie   EI«cLnMl   SUadarda 

CoDitniUca MO 

EcoDomlc  PoM>lbiiai«t  of 
Lho  GmoKllon  of  E  M.F. 
In  lb«  CeaUieldt,  niul  lu 
AnpUoUioo  to  Indaitrial 

CMlrat  592 

Eleebrie  Trnctlon    .'Al 

K««  Comneuxim  R«gfit«rad  SOS 

BiMliion  NolM 605 

E>roviaiaiMl  Fkten(«,  IS93  ...  BOO 
CompuiMa'  Stock  and  8hitt« 
LMt 800 


to    09BU»MDI1in. 

AU  RifhU  lUiawtd,  Secr^aria  and  Mana^tn  of  Compaa*M 
Ml  im^td  to  /wmith  ndia  «/  MeeHnft,  /Jtnw  of  N*w 
Shartt,  InsUiiUUiaiu,  ConlracU,  eutd  any  m/emation 
eomutltd  «M  KUelrical  Jin^iuerin^  vJuch  may  be 
tnlfmriiijr  to  ottr  rttuUri.  hr^ntors  art  iu/ormui  (Hat 
any  aecoioiS  of  tiuir  mtvutimt  tvimUit^  to  tu  wilt 
rwnw  «ir  bed  eoimdemlion. 

AU  cmmMUMAiftMu  intmdtd  /ai  the  Edilor  ttuxiid  U  aJdretted 
C.  H.  W.  IIiws  139-140,  AtlubuTf  Covt,  Ft4el  Sfrttl, 
London,  K.O.  AfMUfmom  etntmummtmu  tnti  net  kr 
neketd. 


TO    ADVBRTI88II8. 

AdmlumimU  tlu^Od  be  addrtmU  to  tkt  PMulur,  iS9H0, 
Saii^mry  Covrt,  FUit  SIrret,  S.C.,  and  JtouU  rea^h  him 
not  later  than  noon  of  Thnrtday.  Speelal  Torras  (or 
a  Mrui  can  br  arran^  on  apytieattoft. 

SITUATIONS  VACANT"  ud  "WAKT  PLAORB"  AdvartlM- 
MvaU  alll  be  th«r<ed  at  THREE  WORDS  for  ONI  PBRRY 
with  A  MIHIHUII  tittait  of  SIXPENCE. 

TO    BOBSCRIBERB. 

TuK  EuMrntKUL  Kmiinrxk"  mh  bt  had,  by  Ordtr,  fnm 
any  I/ewiafeHt  m  Tom  vr  Cffuntiy,  and  at  tht  mriom 
Baitmif  Staiioiu,  or  U  cam,  ir  prt/erred,  be  ttifftied 
iinetfnm  At  Ofict,  m  Hia  foltowtnf  trnni.-^ 

1  MoBtki  (  nwlk*  It  etmOt 

UntM  KUKdoBc it.    Si.      ...    0*.    6d.      .,.    Ida.    Od. 

Othw  PlwM. At.  Ud       ...    Sa.    Qd.      ..     l(k    M. 

(PmI  Pin*   Phjnhl*  Is  AdttBO*.) 
tThfuti,   Poll    Ofiet   and   Postal    OnUrt  /or    SMbttnphont 
and     AdvftuomtnU     AottU     bt     node     fOfoblt    to 
C     11.    W.    Braofi,    Jg9-i40,    Salitimrf    Cowt,    Fiett 
liktd,  Ixmdon,  amd  U  cromd  "  Unton  Bank." 


BOOHD  TOLUMBS. 

K*  IX.  i(f  iMir  MTvu  of  "  Tmk  Kucirilal  Ik^oinHk  "  ma 
b«  had  IxHtiul  tn  Uw«  tioUt,  pit  UlUndL,  prtM  St.  M.  Sv^tribtrt 
MM  kam  IMHr  mm  Mptw  bottnd  /or  t*.  64..  or  oowr*  for  hnd*ttf 
earn  bo  oktatmed,  friot  it,  ■ 


I         -AM* 


■Mm.— Z«Mn  an  wwA^  im  M  aw  q^EMw 
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A  PLAUSIBLE  SCHEME. 

By  termiiig  the  scheme  which  Mr.  Thwaile  hu 
propo8<Ml  iu  bis  paper  to  the  Muichestur  AMociattan 
of  Eagineere  a  plausible  scheme,  wc  intend  do  di*- 
patagement,  but  rather  desire  to  indicate  that ' 
a  very  taking  project.    From  the  earliest  devi 
mcnt  of  electric  lighting  in  the  eighties  the  idea 
periodically  been  expressed  that  the  proper  way  t» 
obtain  electrical  energy  in  onr  large  to^^Ti*  was  to 
generate  it  at  the  coalfields,  and  fiom  tbenoo  con- 
duct it  to  the  points  required.  If  oar  monoory  a*rm 
us  correctly.  Prof.  Perry  rather  mad*  k  hobby  of 
such  a  project,  contending  that  the  economy  of  tlw 
large  engines  that  might  be  used,  and  the  low  prtc« 
of  fuel,  would  make  such  a  scheme,  when  carried  oU 
ill  practice,  a  paying  conoem.    Mr.  Ferrnuti,  too,  «■> 
evidently  of  a  similar  opinion  when  be  designed  tb 
Deptford  station.    Certainly  he  did    not  go  lo  tb 
coalfields,  but  his  aim  was  large  unita,  tbe  ossl 
economical  large  engines,  and  a  point  wUib  omI 
could  be  cheaply  placed  in  the  bankers  of  tbebgte* 
room.     Mr.  Tbwaite  argues  iu  favour  of  gaa  ea0&« 
of  large  power,  and  many  men  agree   with  bin 
Theoretically,  we  bcliove,  most  men  iLgree  with  hut 
but,  practically,  they  uliirk  putting  entire  faith  tOfw 
engines  of  large  calibre  because  thuy  ha^'a  not  b«a 
extensively  tried.     It  is  all  very  well   to  aay  tksl 
compound  gas  engines    of   1,000    i.h.p.   oan  ■• 
be    bad    for    the    ordot-iug,    but    before    a    ba^ 
risks     his     money     he     wants     to     know    vbm 
such  bngin<.-8  are  Co  be  itcen,  how  long  tbey  haM 
been  runuing,  and   the  practical    resulta  of  nek 
running.    Wc  have  no  word  to  say  a^jaiuBt  Ibe  fat- 
sibilities  of  such  engines,  but  the  genonU  pnhbc 
before  they  contribute  to  shore  capit*!  will  nqion 
satisfactory  answers  to  such  qaeetions  aa  (boM  «f 
have  indicated.     Assuming,  however,    that  mtfaar 
gas  engines  of  the  size  required  are  thoroughly  i>- 
liablc,  or  that  steam  engines  would    be  UMd.  thr 
scheme  preeents  no  grave  difficulties.  Ijoug-Htunm 
transmission  has  not  the  same  terrom  it  Cmcll 
hod.     We  are  becoming  more  and  more  aoeuituM^ 
to  consider  larger  and  larger  works,  till  SO  milB 
more    or    lesH    are    taken    to     uie«Ln    aUBfly  •> 
much  more  initial  cost  for  mains  uid  an  aBOBBl 
loss   of   pressure   which  can    soon    bo  ralmUtr* 
It  is  evident  that  the  Lauflon  txaustniMiioii  Bipsn- 
ment  gave  the  impetus  to  Mr.  Tbwaite.  in  thai  b* 
estimates  for  plant  are  derived  from  foreixn  toaaak 
from  the  men,  in  fact,  who  had  expeoanao  danni 
the  Lauffeu-Frankfort  experiment.    Thew  oatiiaaM 
are  really  very  moderate  when  ibe  whole  ac 
considered,  as  will  bo  seen  when  the  oondnriootf 
the  paper  is  given  next  week.     We  may,  hemwfn- 
now  say  that  three  principal  generatiDg  T*TitH"  vr 
propoeed— one  to  snpply  Manchestar  and  iba  Sbf 
Canal,  Blackburn,  Boltou,  Preston,  Uverpool,  OH- 
ham,  Cborley,  Ashton,  Stockport,  Warringtoo,  ft- 
Helens,  Runcorn,  Widnes,  Heywood,  Boniiey,  Bwy. 
Bochdale ;  thesecond  to  supply  Leeds,  ShaffiaU,  Bti^ 
ford,  lUUfox,  Huddersfield,  Wakoaatd,  Dowabny. 
itotherhom,  Stalybridge  :    and  the  third  to  aapflj  • 
I,  Mansfield ;  2,  Ifottingbam  ;  3,  Dwlqr ;  4,  IMHa 
Mowbray ;   8,  Leioeeter ;   6,  HaikoK  Haibaroiik ; 
7,  Kottoring;   8,  NorthampUm;   0,  Badfari;  i(*. 
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Hitchen ;  11,  Lnton ;  12,  St.  Albans  ;  13,  Greater 
LondoD  ;  20,  Wolverbampton  ;  21,  Birmingham  ; 
with  a  atand-by,  or  second  station,  in  the  last  case 
in  the  Staffordshire  district.  The  estimates  for  pro- 
viding engines,  dynamos,  switchboards,  trans- 
formers, and  tnink  mains  are,  respectively, 
£340,000  and  £334,800  for  a  10,000-h.p.  trans- 
mission plant,  the  generating  station  being  at 
the  Yorkshire  coalfields,  some  120  miles  away  from 
the  metropolis,  while  the  estimated  receipts  are 
sufficient  to  warrant  an  ezpenditmre  of  half  amillion. 
It  is  always  a  dangeroas  matter  to  estimate  receipts 
and  time  of  fall  load,  as  in  these  directions  the 
author  is  apt  to  look  very  favourably  upon  fignros. 
Further,  the  expenditure  is  only  for  a  part  of  the 
necessary  equipment  of  a  company.  Nevertheless, 
the  scheme  is  one  that  commends  itself  for  close 
examination,  and  no  doubt  there  will  be  ere  long  an 
effort  made,  not  perhaps  to  carry  out  this  scheme  in 
its  entirety,  but  to  establish  a  central  station  on  a 
coalfield,  and  from  thence  to  supply  the  towns  within 
a  radim  of  twenty  or  thirty  miles. 


CORRESPONDENCE. 

'*  Od«  DUD^i  word  li  no  mtn'i  word, 
Juttoi  DHdi  Uut  botta  bs  burd." 


RE  YUtE  AT  LONDON  STEREOSCOPIC  COMPANY, 
REGENT  STREET. 

SiK, — My  attention  bat  been  called  to  a  letter  published 
in  the  last  iaaue  of  one  of  your  contemporaries  signed  by 
"J.  D.  F.  Andrews." 

The  statement  he  makes  therein — that  I  examined  and 
ntsGed  the  electrical  installation  at  the  London  Stereoscopic 
Company's  premises— contains  not  a  single  word  of  truth. 
I  knew  nothing  whatever  about  the  installation,  nor  waie 
any  of  the  insurances  e9ected  in  Che  Phtenix  Fire  Office. 

With  regard,  to  Scott's  Oyster  Rooms,  I  never  saw  the 
installation,  nor  was  I  even  aware  that  the  electric  lif^ht 
was  in  the  premises.  Neither  was  the  Pbcenix  Fire  Office 
aware  that  there  was  any  electrical  installation,  the  work 
having  been  placed  up  some  years  ago,  when  the  premises 
were  insured  in  another  fire  office.  Aa  to  whether  there  is 
the  slightest  justification  in  laying  the  charge  of  the  fire  to 
electricity,  I  leave  those  concerned  to  say  if  they  think  it 
worth  their  while. 

I  must  request  you  to  publish  this  letter,  as  the  false  and 
misleading  manner  iu  wuich  Mr.  J.  D.  F.  Andrews  has 
made  use  of  my  name  makes  me  depart  from  my  rule  of 
passing  unheeded  erroneous  or  unjust  statements  in  print 
with  regard  to  myself  or  work. — Yours,  etc., 

December  6,  1892.  MCSORAVI;  Hkaphy. 

PRICE  OF  ELECTRIC  SUPPLY. 

Sir, — In  reference  to  Dr.  Hopkinson's  proposed  method 
of  charging  for  electricity  in  Manchester,  I  believe  I  may 
claim  to  have  been  the  first  to  suggest  a  scale  of  charges 
depending  on  the  maximum  current  demanded  by  a  con- 
sumer. 

The  schedule  of  prices  for  the  electric  lighting  license 
granted  to  the  Liverpool  Electric  Supply  Company  in  1888 
contained  a  sliding  scale  of  charges  per  quarter,  which  may 
be  shortly  ezpresMd  aa  follows : 

1.  For  any  number  of  units  up  to  100  times  the  number 
of  units  per  hour  of  maximum  demanded  supply.  Is.  per 
unit. 

S.  For  any  further  quantity  up  to  100  times  tho 
maximum  demanded  sup[^y  per  hour,  8d.  per  unit, 

3.  For  any  further  quantity,  Id.  per  unit. 

For  example,  a  consumer  demanding  a  maximum  supply 
of  three  units  par  hour,  and  having  uwd  1,100  units  m  a 


quarter,  would  be  charged  the  following  rates  :  300  units 
at  Is.,  300  units  at  6d.,  and  the  balance  of  600  units  at  Id, 

It  was  found,  however,  that  the  cooiomers  had  some 
difficulty  in  understanding  the  soale,  being  accustomed  to 
the  sweet  simplicity  of  the  uniform  rate  charged  by  the 
local  gas  company,  and  that  disoatisfaction  was  always 
expressed  by  consumers  who  used  their  lamps  only  a  small 
number  of  hours,  and  therefore  never  reached  the  lower 
rates. 

Ail  eliding  charges  based  on  the  maximum  demanded 
supply  have  the  serious  disadvantage  of  limiting  the 
number  of  lampe  fitted  up  by  a  consumer  to  the  smallest 
number  he  can  possibly  do  with,  thus  preventing  the  adop- 
tion of  the  light  in  poeitions  where  the  lamps  are  only 
occasionally  required. 

A  sliding  scale  is  also  an  obstacle  to  the  introduction  of 
the  li^ht  in  buildings  uot  often  used,  and  especially 
churches,  which  are  valuable  customere  to  a  supply  com- 
pany on  account  of  only  requiring  a  supply  on  Sundays, 
when  the  central  station  load  is  at  a  minimum. 

Four  years'  trial  of  the  above  method  of  charging  in 
Liverpool  proved  that  its  disadvantages  were  greater  than 
its  advantaf^s,  and,  consequently,  in  the  Liverpool  Electric 
Lighting  Order  of  1892,  the  sliding  scale  was  repealed  and 
a  uniform  rate  of  charges  substituted. 

The  present  price  charged  in  Liverpool  is  7td,  per  unit, 
or  about  double  the  price  of  gas,  and  wiu  a  rapidly- 
increasing  demand  for  electric  light  and  the  more  efficient 
and  cheaper  incandescent  lamps  that  may  be  expected 
when  the  present  oppressive  monopoly  in  lamps  comes  to 
an  end  next  year,  the  day  is  not  far  distant  when  the 
electric  light  will,  in  addition  to  its  many  advantages,  be, 
light  for  light,  as  cheap  as  gas. 

A  uniform  rate  has  been  found  to  answer  well  in  the 
cose  of  the  greater  number  of  gas  and  water  companies, 
and  is  equally  suitable  for  electric  supply  companies  when 
the  circumstances  permit  of  a  reasonably  low  price  being 
charged. — Yours,  etc.,  A.  Brdhley  Holuss. 

Liverpool,  December  Oth,  1892. 


VARLEY  TESTIMONIAL. 

Sir, — We  shall  be  glad  if  you  will  allow  us  the  oppor- 
tunity of  calling  the  attention  of  your  readers  who  are 
interested  in  the  above  to  the  fact  that  although  we  have 
received  encouraging  responses  and  subscriptions  from  some 
of  those  we  expected  to  aid  us,  yet  the  response  as  a  whole 
has  up  to  the  present  been  disappointing,  more  especially 
on  the  side  of  the  manufacturing  community.  We  are 
sure  that  it  will  be  found  in  most  cases  that  this  is  due  to 
our  circular  letter  of  appeal  having  been  overlooked,  owing 
to  its  being  sent  out  during  the  season  when  a  good  many 
members  of  the  electrical  profession  were  away  on  their 
holidays. 

The  object  of  this  letter  is  to  remind  them  and  alt  others 
who  have  benefited  by  the  undoubted  impulse  which 
Varley's  inventions  gave  to  electrical  engineering  to  send 
in,  without  further  delay,  their  subscriptions,  according  to 
their  means,  to  Mr.  A.  Stroh,  98,  Haverstock-hill,  N.  W., 
endorsing  subscriptions  to  Vartey  testimonial  fund. — Yours, 
etc.,  A.  Stroh,  Hon.  Treasurer. 

B,  E.  Crompton,  Hon.  Secretary. 


SUPPLEMENTARY  REPORT  OF  THE    ELECTRICAL 
STANDARDS  COHHITTEE. 


To  the  Right  Hod.  A.  J.  Mundella,  M.P.,  President  of  the 
Board  of  Trade. 
Subsequently  to  the  presentation  of  our  former  report 
to  Sir  Michael  Hicks-Beach  in  July,  1891,  we  were  in- 
formed that  it  was  probable  that  the  German  Qovernment 
would  shortly  take  steps  to  establish  legal  standards  for 
use  in  connection  with  electrical  supply,  and  that,  with  a 
view  to  secure  complete  agreement  between  the  proposed 
standards  in  Germany  and  England,  the  director  of  the 
Physico-Technical  Imperial  Institute  at  Berlin,  Prof,  von 
HelmholtE,  with  certain  of  his  assutanta,  proposed  to  visit 
England  for  the  purpose   of  making  exact  compariaoui 
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bMwMO  the  uiiiu  ill  uae  in  ilio  iwo  coumriei,  am)  of 
Mtending;  the  nMtinfc  ol  thv  Btitiih  AuoeiKtion  wbkh  vm 
to  uke  pl«c«  m  Aujnitt  in  Rdinhtir^h. 

Hariiitt  [cetrcl  Co  tha  imporUnce  of  Uiis  oommnRkatiun, 
it  BppMred  duirabU  that  the  tttkird  of  Trade  eboiiU  po^t- 
poM  tbe  acttan  rveomreeiwled  in  onr  previoua  re|iort  until 
after  Prof.  HelnihuUx'i  viilt. 

ThU  vtBtt  took  |>Uce  Mily  in  A.ugii«L,  uid  there  wiu  a 
very  full  ditotiMion  of  the  wboU  siibjoct  at  tho  mootini;  ol 
lh«  Britub  AModation  in  Edinbiir-^li,  at  vrbich  Reveral  of 
our  number  were  [ireseiiu  Tbe  me«iin;-  w&4  also  attended 
bv  Dr.  QuillauDi?,  of  the  Bureau  Int«nuiioiul  deH  F>jids  et 
IJeaurei,  and  Prof.  C^rharuol  Ibo  University  of  Midiijr^n, 
U.S.A.,  wbu  wtn  w«)|  <[iulifiud  by  ibcir  MicntiliG  attain- 
menla  to  ragirrMnt  tba  oiiiiiion  of  their  m|>oGtivo  coiintrifl>. 

It  appeared  fr<»Ri  lh«  diDctmioR  that  a  few  com]Mr.itivcly 
•light  modicaliooB  of  the  reaolutiou  included  iu  our  pre- 
vioiu  reixirt  woulii  lend  to  necure  intertiuiiotial  agreement. 

An  extract  from  tbe  report  of  tbe  Etectrionl  Standard* 
Committee  of  the  Britiiih  Amociation  iimbodyinK  tbn 
reiulta  of  thjjt  di»cii(ti»n  wm  coininkiiuc(ttu<l  to  lu  by  the 
MCreUry,  aiul  wilt  bo  fouitd  in  the  appendix  to  thia  report. 

Having  varcfiilly  reconsidered  tbe  whole  i]Ueation  in  view 
of  this  cotnmuntcaiion,  and  bavins  received  the  report  of 
tbe  subcommittee  mentioned  in  resolution  M  of  otir 
ureviotu  rejiott,  we  now  deiire,  for  tbe  naolutione  oonlained 
In  that  ro{Kirt,  to  >ub«tituto  llie  foliowing : 
RjBOl.t"rtoNR. 

I.  Tlut  it  ia  desirable  that  new  denominations  of  st^n- 
dards  for  tbe  nieaaurement  of  electricity  should  be  made 
and  a[)|)iroved  by  her  Majesty  in  Coitncifus  Boar<l  of  Trade 
•Uuitlanla. 

3.  That  tbo  magiiitiide*  of  thcec  standards  should  bo 
determined  on  the  electromagnetic  system  of  measurement 
with  reference  to  tbe  centimuire  aa  uuit  of  length,  tbe 
gramme  at  unit  of  mass,  aud  tbe  second  aa  unit  of  tiiu", 
ai>d  that  by  tbe  terme  centfinetre  and  ftramrae  ai«  mt^nt 
the  itandards  of  those  denominations  de[)0«itc4t  with  the 
Board  ol  Trade. 

3.  That  the  standard  of  electrical  resiatanoo  should  be 
denominated  tbe  ohm,  and  should  have  the  value 
l.OOO.OOO.OOO  In  Urms  of  the  cenUmetre  and  second. 

4.  That  tbe  resistance  offered  to  an  unvarying  electric 
current  by  a  column  of  mervnry  at  the  temperature  of 
melting  Ice  U-inZI  eramreoi  in  a  mass  of  a  constant  cross- 
sectional  area,  and  ofa  length  of  1063  centimetres  may  be 
adopted  u  04te  ohm. 

6.  Tbttt  a  material  standard,  constructed  in  solid  metal, 
•bould  be  adopted  aa  the  tundard  ohm,  and  should  from 
time  to  time  be  verified  by  comparison  with  a  column  of 
mercury  of  known  dlmuuions- 

8.  fbat  for  the  purpoes  of  replacing  the  standard,  it 
loet,  destroyed,  or  damaeod,  and  for  ordinary  use,  a  limited 
number  of  coiiies  afaoula  be  construated,  which  should  be 
pariodicelly  oonpared  with  the  sundard  ohm. 

7.  That  retisuncet  constnicte-i  in  soHd  metal  should  be 
adopte<l  as  Board  of  Trade  ttandanls  for  multiples  and 
aub-aulliptes  of  the  olim. 

8.  That  the  value  of  the  stamlarrl  of  reataUnee  con- 
stracted  by  a  eommittee  of  tbe  British  Aaeoclaifon  tor  tlie 
Advancement  of  Science  in  the  years  1S63  and  166i,  and 
known  aa  tbe  British  Anociatioii  unit,  may  be  taken  as 
■9666  of  the  obm- 

9.  That  the  standard  of  electrical  current  should  be 
denominated  the  ampere,  and  should  have  the  value  one- 
Uoth  (O'l)  in  teroa  of  tbe  centimetre,  gramme,  aud 
eeoond. 

10.  Tbat  an  uavaryin({  current  which,  when  puaed 
through  a  aolutlon  of  nitrate  of  silver  in  water,  in  aooord- 
enee  with  tbe  •j>ecificatiou  attached  to  this  report,  depoetu 
■ilver  at  the  rate  of  0001 1 16  of  a  gramme  per  second  may 
be  taken  as  a  current  of  one  ampere. 

II.  That  an  alternating  current  of  one  ampere  shall 
mean  a  enrrent  such  that  tbe  square  root  of  tbe  time- 
AWrage  of  the  square  of  its  etren);tb  at  each  instant  in 
■apares  is  uuiiy. 

19.  That  instnimenta  coiwtmeted  on  tbe  principle  of  the 
balance,  in  which  by  the  proper  disraution  of  the  coo- 
dnetor*.  tones  of  attraction  and  retmisioM  are  produced, 
irkJeb  depeud  upon  (lie  amount  of  eumol  pseitDg,  and 


are  balanced  by  known  weigbU,  ahonld  be  adopted  ee  tke 
Board  of  IVade  siaudards  for  the  measurement  of  otrraat 
whether  unvarying  or  alternating. 

13.  That  the  sUndard  of  electrieal  preasure  afiould  be 
denominated  the  volt,  being  tbe  {nuure  which,  if  ateadily 
applied  to  a  conductor  whote  resistance  is  one  ohm,  will 
produce  a  current  of  one  ampere. 

II.  That  the  electrical  pressure  at  a  temperaure  of 
lAdeg.  centi^nxde  buLwcun  the  )iales  or  electrodse  ot  thi 
voltjiic  coll  known  as  Clark's  cell,  propirol  in  ' 

with  tho  specification  attached  to  this  rep'irt,  may  be  i 
M  not  differing  from  a  pressora  of  VHi  volte,  by 
than  one  psrt  in  one  thousand. 

lA.  That  an  altonulinit  ((resaure  of  one  volt  ahall 
a  [ireature  such  that  the  square  root  of  the  time  avenip 
of  the  square  of  its  value  at  each  insUnt  In  «olu  Is  unity. 

16.  That  intttuments  constnicted  on  tho  urindpU  e( 
Lord  Kelvin's  quadrant  elearometer  umhI  idio*t«tieaUy. 
4nd,  for  high  pressures,  iniitiuueQts  on  the  principle  ot  lAt 
balance,  electrostatic  forces  beins  baisnoed  aj^ainst  akndn 
weight,  Hhould  be  adopted  as  Board  of  Iraiie  staadacdi 
for  tbe  maaiuremeot  of  preasure^  whether  uavaryiiif  m 
alternating. 

(Si(;iied)      CotTRTICNAr  BOYLX.      RAVUtlOH. 

Kklvin.  G.  Carry  Ft 

P.  C.tui»KW.  R.  T.  Glazi 

W.  H.  PkEJX-K.  J.  UOPKINRON. 

W.  E.  Ayktow 
(Signed)    T.  W.  P.  BLuMErtiu.»,  Socrelar>'. 
29ih  November,  1893. 

SfecriFICATION  RE>'BRKi:D  TO  IN  RESOLUTION  lU 


In  the  foUowioif  ttuMSHcalion  the  teriBalI>#r  voltamatw 
the  arrangement  of  apuaiates  by  meaBi  ot  which  kn  sbKirk 
currant  in  paaMit  throuKU  a  aolaUoo  of  nitrate  ot  Btlvor  iu  «ai«. 
riiC  itlt<«r  voltAmeUir  ineatiirM  Ibe  totat  «leetrionl  i\uitnlHy  »kkX 
hiw  iKixtwl  <IiirlnK  tho  time  ot  lh«  axpetlmeaU  aiul  by  oeUt^  (Ut 
lini«  Ihu  liiiiO  ikversgc  ot  tli«  curt««t,<ir  IT  the  onireot  h«*  tmm 
kciit  con«tdiit.  the  ourrenl  itculf,  oaa  be  (ledeced. 

In  emiiloyintr  Ihe  trilver  i-olUmeter  to  oMaaan  onrtenta  ol  aba  el 
ono  unporo  tho  following  airangMoeaU  shoalcl  be  adoiited  .  TW 
catliotlv  oil  which  tho  •utot  1*  10  be  dopoailcd  •boultl  taks  Ua 
form  of  n  111  at  III  mil  bowl  dm  loia  Uuii  lOcm.  ladUioeter,  and  fae« 
4  cm.  to  .1  cm,  in  depth. 

The  anode  ahuutd  be  a  plate  uf  pun  tllrsr  soBS  90  •()wu«  e^ 
in  area  and  tira  or  Ihtee  luUllmutreH  En  tbteltnesi. 

Thi*  V  nupportod  hmixontally  in  tbe  Uqntd  near  tfaa  top  ml  (ha 
RoluUon  by  a  pUlinam  wire  pawed  throng  holes  in  tjie  pUla  a* 
opiMitlte  comer*.  To  ur«i«nE  tho  (liiiltit«|[t«t«d  nilver  whlefc  fc 
tormeil  on  llio  anode  (rom  UMinx  on  U>  the  oathodSb  the  saB^e 
ahonld  be  wnp|wd  round  «lth  pure  lUter  paper,  lecwed  at  the 
bdck  with  iieialinf;Kax, 

Tlio  liijuid  ■hould  confut  ul  a  oe>ilral  •olulion  of  pare  *fl(W 
iiimto.  coiii*inini{  about  IS  parta  by  wulRfat  at  the  aftrate  to  U 
|»rt«  of  water. 

The  reeistamw  of  tii«  valtAmster  channea  somewhat  w  Um  ear 
rentpaaaes.    To  proTant  the**  ehanf[wi  harlag  too  (treat  an 
lie  ear 


on  the  onnent,  Mms  i««tM*iiea  Msidea  that  ol   tbe  ve 
■hould  bo  jndertfld  in  the  circuit.     The  totaj  BMtalHe  radaksaae  rf 
the  circuit  should  not  be  teas  than  lOohma. 

MtTiiuu  or  U*Ki?iu  «  UxASfaaaiKxT. 

The  platlauiD  bowl  ia  waiJiod   with  nitric  aetd  ■ 
water,  dried  by  beat,  and  then  left  to  cool  In  a 
UiaroMghly  di?  it  <•  weighed  oafatnUy. 

It  ia  Marty  filled  with  tlie  selatlen,  and  oeniMotad  so  Uie  mss  ^ 
tha  Hreolt  by  being  planed  on  a  otsM  eoppsr  wspiMrt  i»  wMak  a 
bindlofc  eeivir  ia  attaohed.  This  ooppsr  •epmrt  mbis  be  Saaelasai. 

Tho  anode  U  then  JBUoaned  in  tbe  Mlutioii  au  a*  se  be  wsO 
oarered  by  It  and  sappocWd  la  tkak  paaUJon  i  lii*  ooeaaeUiHS  I* 
the  resS  of  tbe  eireuit  are  mads. 

ConlAot  is  made  at  thr  key,  noting  ilic  Uina  oj  oeaMoL  IW 
eurient  ia  allowed  to  paM  for  not  lasa  than  hall  an  beer,  ewl  tt* 
time  at  which  oentaoi  ia  broken  ia  ebaaned.  (We  sMas  Is*  wkm 
that  the  ck«k  uMd  is  keopinit  eorrecA  time  ilurlnK  lUa  IwSanii. 

The  ■ointioo  i«  now  rasnovnl  Imia  tbe  bowl  and  Uie  depe*  h 
waited  with  dlUUIsd  wbI«  and  Ml  lo  teak  for  at  baM  sU  bMrs 
It  ii  then  rineed  ituoMMUely  with  dIallUed  owlar  and  ehaefaaM 
aleohol  nnd  dried  ia  a  hot-air  baSb  at  a  MmlwmSere of  alieas 
lOOdcfr  ('.  After  eooUi^  lo  a  dsrteeasor  It  la  weighed  ^sin.  Tha 
gain  in  weight  gi*es  tbe  rilrer  depoalSed- 

To  find  Uia  eoneet  In  aapsNS.  tUa  welgbl*  aaprsMsil  » 
gramaieB,  muis  ba  dirided  by  Ihe  nomber  ol  aaeonda  ilarie^ 
which  the  currant  has  boon  jiaiesd,  and  bv  W>11IIL 

The  result  will  be  the  lime-aiwage  of  vw  enmnt,  if  dnrli^  ibi 
tntorr^  the  current  has  rarted. 

In  deteruioing  bv  this  metbod  tbe  esnauat  ot  an  bisir— wi* 
ill*  outrenc  abooid  tie  kept  as  nearly  eosiatant  aa  |«ariUs^  and  (he 
lesdiMnof  tlwliHt<uiD«n(tak«anifiw|ueet  ebservod  lntar«mb  sf 

time.  Tlmii  iiliiiii  I  sill  ninlii itiiiniihlrli  itiiiaaiHiniiiiiis 

aponding  to  (he  ossan  oeirent— (Ime-avecao  ol  (be  e«nen*    ma 
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oth«r 


ECONOMIC  POSSIBILITIES  OF  THE  GENERATION 
OF  E.M.F.  IN  THE  COALFIELDS.  AND  ITS 
APPLICATION  TO  INDUSTRIAL  CEMTBES." 

BV    B.    II.  THWAint,  C.K. 

Tfce  reoent  bkuny  of  tlis  u.efal  d*rrio(HW>iit  of  th«  apcillcaUon 
Cf  ctootrie  MtMVy  raadi   lilt*  mum  msrvelloM*  ««ry  #m«iimtin[> 
(mm  tM  bnln  U  an  Oiitnui  df«Mii«r.      An  Mi)(lDn0r  fcivinff  hia 
nobU  Mt  bM   anty  to    look  lata  thm  hiMory    wiih   UioMgltUal 
InlariM,  to  bs  dnvn  Into  tb«  Irmio  ot  owidaDtly  inoreuincw'ifl*!) 
of  IhoM  wU  iollow  «nd  |irfM<llj  o«r*  •IUrUiicb  to  l&uhtraoiUtM 
EleMn.     After  •!),  Ih«  uaployMOM  «r  •Icolric  tmergv  for  Ui*  ium 
0(  iiMn  i(  only  (.iKilhar  j«Mwie»  at  th«  wuaom  of  m.iUiUns  tho 
•eonanOowAiraof  NUnre.  ThaMtinionniiicRyMom,  wl.vUier pluit 
orMiiMl.iBcocitniUodMiilr«aMd  bytbi*  micia  •■)<]  myitMiou- 
foiiM  thM.  Ilka  tiM  InlUUlao  ot  tilo.  cwi  ndUior  bo  undwitood  iMr 
dMcriMd.    Tho  aonaibh  bniraMsiM  o(  Ikfaand  Ui«  toovuBonior 
Uio  miMoUo  an  nw«1y  Uie  raaiilt  ol  Ibb  •iBotriii  •nerfly.  pradufltd 
by  Uio  chaoilod  mUom  let  ap  bj-  the  introduction  of  nllroMMOoa 
•ad   CHbaaMMiu  Cood  eteniMiU  into  >  ■olutloe  ol  tho   sMtric 
IjMMOi  ■ne  nnm&n  ■yat«iH.    Tk« «piiutl  eolunin  b  Ibe  truuformcr, 
Um  tnin  i*  tlio  ■«ll«bboMTl,  aad  ttui  nfriwi  llie  condnotont  to  tdo 
du«ribat«d  motor  c4BiMnUo(tb«anM«iiilcaJ«yM(4ii.    TboiiKid*in 
davdoMntnt  of  applied  eleetrkal  acUnoo  u  «xl«iidiii|t  tboM  vii«l 
BMUiode  oi  dynunic  «dbrt  to  tbm  axt«mal  w«m  uouiid  nun,  bj 
wbkb.  In  tbe  inataoM  of,  In  on«  ex&mplc.  tlio  norvou*  impvbM 
noviiiKhiit«nKn*«Mt>«iMmiltfd  iniloikwfly  to  be  irapanod  by 
IM  Mepbonic  ap(wi«t«if  to  tbe  tympauuni  or  drum  of  tlio  car  of 
UOUartBd  llet«nlo|t  man.    Tho  braiit  impuiaea,  at  tbouglito  vn 
eloMd  tBK|i«Mh,  krdlbualraiwmltlod  twyondoneiMillin  Nhi»ii'i 
way*.  M  thai  lien  w«  havo  t^  outuol  electric  un|uil*ciLl(uigUmniMl 
bytbaBkillof  inanti>an*lin<Mindcl)niteeii««il.  MidMhlini-  lo  iho 
OMiirMknM  and  rftaanm  ol  huniiuiity  iti  lu  fii;l»l  for  eiiatonoo. 
na  (orae  criwKd  by  Ihe  enerity  ol  imo  i*  alto  (raoatnUcal  to  Ur- 
offdiMaM**,  and  now  we   hav*  our  ooonlry  boMOiinir  (riadiully 
OonvarlM   Into  a   MOibUnc*  of   Uip  humoc   nervoa*   aymeni.   a 
mnblMiM  Uut,  a>  tiiao  flu*  on,  will  become  ^ratter  and  Knntor. 
WbUooaM  be  mora  appn>|>riala  than  Um  location  ot  tie  el«4trn 
•MSy   pradacbiK    Dlmmiii    In    poaUlona    appn>firiM«  for    Ihe 
•oi|ii1rMieat  of  tho  hiuh^t  eAdency  and  eoanomy,   and  in  it» 
tnoaiBMaD  to  rtrillMd  indiMUlal  oonirM.  wbere  t£e  impuUn*  of 
*««B»  •■§»»?  dired  ud  ooatfol  tbe  operatioae  at  anpiily  and 
dMnaad  M  tiie  requlreoienta  for  M«t«lnfn»  Ufa  and  thamnfort* 
■MMlated  wUh  It. 

Ilia  onward  ni*h  of  Ihl*  Binrvellowa  olenlric  onarKy  baa  drawn 
b)'  ila  poww  of  altranlion  moat  of  Um  warkan  io  tbo  Salil  ot 
■tciIImI  kImoo  but  the  field  of  oparMlon  i*  to  DXpamrir*,  and  to 
■IIM  to  Ihe  enicioDeiinif  art  that  no  Mnineer  ahould  draw  twuk 
from  Uia  altraellvn  anbraM  of  thia  myalerloan  forca.  Cnllko 
laa  ovolatlen  of  tha  uaa  ol  itaam,  iin<l  tho  oonoajitlan  of  the  aiMiu 
•nKlna.  whlcb  wm  praotioaUy  dorolnpod  by  tiie  geniai  of  odd 
iKVSatlvo  nlnd— tbal  ol  Jama*  Watt— lh«  mindi  ^  noal  of  tbe 
■■taUtoent  phynolat*  and  machantdaiu  of  all  drlHacd  e«tlon*  on 
•Mfcaldaof  tbe  Atliuiiic  hava  boan  corxyintraled  la  Iha  work  of 
•dvMidag  tha  a|<|>UcaLlniT  and  wMeninir  Uia  AaM  of  uae  of  tliia 
hadnatlnic  lonn  of  aaatn-  Sl«ncfcoat«»,  tlia  otadla  of  laany  of 
tbe  vnat  aniclnearfnc  (tcvolo|iineot«,  Ku.  tlirtiui'h  Joulo  and 
Willie,  ««nirtbnt«d  her  <|aata  to  thfet  laiidaMa  elTort,  and  to-day 
11  may  ba  IrntMally  awartod  that  ■•  oibav  ptmalteBl  «r  aimlieri 
•CMiic*  baa  had,  nuaaiuad  la  tanna  of  tuna,  an  auuivalonl 
•■KieBa  to  llial  ol  Iha  apftieation  of  ibo  acienoa  o(  alaMririly 
and  iu  uaea.  and  Uia  raanlUaK  raai  of  tlie  lnl«nig««aa  of  Ihc 
workman  In  Uil*  Hold  ot  acieaoo  I*  Iha  Kraataat  praof  an 
hava  of  tha  broadly  adraitdag  inlallect  of  buoiantty.  No 
a|ifillad  •cienoc  ha«.  by  Una  nteaaareaieal,  raeeivcit 
ania  dagrea  ol  tuthribattoal  traalnient.  Wbatliar  tbi- 
.     .  ol    inMieal  dovafopuMmt  baa  baan   banaOtad  by  UU 

•Mooktad  analjllo  tMatoieot  land  iU  dadudag  valua  poMible  by 
tJib  tnalboiuktMvl  anaJyiiiii)  nay  bo  an  opan  qaaalion.  Malbetna. 
tInMi  Bfo  Kancinlly  more  of  analrata  than  ivntheaUta.  Tliay 
raNly  rancaive  or  cr<«l«,  altlioaiFh  In  Lord  Kelvin  we  tiava  a 
"riU™t  axaaptloa,  but  Uiia  hm/  Wf  |mve  tho  rula.  It  ha*  been 
wartad  that  mo  raal  prapaaa  waa  mad*  la  Uia  davalopnwnt  of 
•Makro^tanaraitiic  Baebinea  until  tha  Ibw  «f  unariMa  indioatcd  by 
imraly  mBibanaOcal  raaaooUiir  had  bean  ignotad.  Ba  tkb  a«  ft 
■Bay,  It  ran  ba  prowdly  atattxl  that  Iha  prawat  ctenMola  odmU 
IMlw  tha  ataelTla  |aneralar-a'.(. ,  tha  aniaiatl  ttr  nitioir  and 
towfaig  bba  pawiiira  of  tha  alaotrlc  oMtvy  to  ba  dlalribatad-ha 
dMribullMi  bikI  MimI  aMtitoyniant  at  jiraaMraa  of  ooniralkUu 
InU.  In  an  avartail  or  reveraibia  ty|»af  alaelria  naahtna,  have 
MM  lalMd  to  an  alaioat  tuuilniitni  paiwtbta  dagraa  of  aflfeienoT,  at 
Mart  eight  linaa  hlyhar  than  tha  ban  of  tha  bigh-olwB  ataaaa  vnatnaa 
B»«  oonMinotad.  IM>«iad  of  iMthoBMtiaal  IraaUBaM,  iba  anlva 
■MaaianUal  pHnoitJea  underlying  and  coatroltiaKtachnlealalaotro- 
dyaanilea  on  be  aiaaiarad  b>-  any  onltnatUy  loialllKant  anginaar 
In  whoaaorafl  In  a  gnnt  maaanra  will  fall  Uw  futara  anra  and 
OTntml  of  thta  myataHana  alaoUle  (oi«a. 

IWa  ranaria  •»  )Mm|Ma<l  by  n  datira  t«  diract  tha  «yea  of  all 
•wnaan  to  Ihe  lairariaiMW  of  elndylBft  nnd  mMWrUig  tha  main 
|Win«iplea  «n<la*lyln«t  tha  oonauiMtion  and  applkMton  «l  alaMric 
gaMralonatiJ  IhnlnifaalaiaeMabatwaaa  It  and  tha  motor.  They 
will  And  ■  raM:iiiiiiir.|t  UaU  ofian  batar*  tbam.  in  wMoh  avaryana 
Mur  dlaaavar  a  fumw  la  whM  to  piMgh  for  hla  own  advoniaMa 
and  for  tha  banaMt  «f  aa  axpantUv  aUotro-ieehiuoal  aeiaoca 
tMuarhMl,  Ihaab*  lo  har  aataral  waterfall  naonrcoa  of  tho 
Alptoaaraaa,  la  rapidly  baooiDing  an  Indnairial  oentn  of  na  imiwrt 


di>«rtiiy.  and  ma(:attitdo  tar  away  bayond  ilw  dtaaaM  «l 

JM  anloni  Swiaa  patriaU.    And  thia  cheap  and  flnn  ranlaat 

ixmar  la  Inrltlog.  with  aflnt,  the  ooaaJw  an  by  net  wl*  ik 

SxiBO  r — '■" '-■ —  •-   .  .      -  -. 
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rapnbtiean'ciUaaM.  bat  by  atnuHrera^  nawaad  imiieataaa 
indiMtrl«a.  and  uvday  f^wtttcrlaiHl  may  br  aald  (o  anntwUy  uradaw 
tho  larnt  weii;ht  ol  oluniiDiiini  of  any  ooanlnr  iu  tbe  worU.  Oo 
own  oarbooaoeoua  fuel  pownr  rMwuroaa  bate  been  aai.  If  nan  tha 
inaln,  Marce  of  EnglandV  iBiliulrial  fraitnaM  ;  bot  with  ih« 
antranoe  of  thia  now  aiactrio  at-ant  Into  tha  domain  of  praothsl 
enKinoetinK,  tha  adrantaKO  wa  owa  to  our  oonUgnlty  to  Ota  oaal 
finlda  and  to  oar  poiueatiort  of  thaaa  faal  Mt>p)7  araa*  ia  baUf 
gradually  undermined,  and  unloM  wa  ntlliaa  thnn  raaoaraM  aa  m 
to  obtain  the  maximam  practloaUa  ramveiv  ettiitnef  frMa  tkam 
by  the  aid  and  aHbtanc*  of  thia  woadarfol  alaeUte  «C*M,  nat 
induMtrinl  career  will  hara  aoolher  and  aeriona  iitriiaTiaJiln 

Our  ooaMcid*  have  advantage*  that  nelthar  falllsK  tnrmalad 
wawr,   hleh  tiilal  rangea,  nor  yet  tha  loroe  of  wind 
IXMMM.    Tho  aujiply  of  aoergiy  la  conalaat.  and  doen  ne»  i 
a|ioa  the  lein|<NaUiro  of  Uia  one  nor  the  bartNonlrle 
lunar  dejicndonoe  of  Ilia  other. 

AJiviilaijtf  tff  a  Ctnlrul  Pettw  0^lnralil^^  Slatitm,  or  tha  Di»^- 
fiufioa  of  Ihe  P«wer  /rum  o  Outtraf  Soarra. 
Tho  iuguina<ila  that  mAy  be  portlaontly  advancnd  la  favnarrfa 
central  powor  ireneratins  atatlon  era  alnoat  Identioal  wlU  iha« 
nnocbto'l  with  thu  contraliaaliaa  of  a  gaa  and  w»t«r  BMpeljr,  era 
aawage  Ireauneot  ataUon.  b«l  the  atgamenu  ara  mora  ndan^ 
than  tlinao  in  farour  of  either  of  thaaa  eiantplaa.  AMMBlnff  br  ■ 
moment  that  the  t««Uleanit  other  fa«tot*M  and  wnrkJipin  «■* 
all  coanaotad  up  with  tho  power  tranaaibaloa  Ba*ln 
powor  generated  at  aotne  Urge  centrallnad  pow* 
■lutlon.  Tho  fiictory  owner  would  ool  than  have  the 
retiMtaubiiiiy  of  hia  power  ptaat.  larolvi^  Um  nMW  of 
and  nuakillad  labour  aienaant.  Tlia  apaoa  abaarbntl  by  the 
boilon  and  oraiiaml*ara,  engine' hoaae,  ooal  atoraa.  nod  Mfclaiif 
would  not  ba  roqalrad,  and  in  towna  thia  rriniUnialtna  ■rig)*  ^ 
b«  ol  unlmtiortance.  Thee  the  troubiM  of  oeal  and  awltahb  «^ 
">l1''y-  ^''U  all  tha  atlendaiil  ractulfwniaflta  involved  in 
raraaiidni|iorviaianofBi««aiB-anglnaphui(wonl(l  bna' 
boiler  iaiuranoeqtiBtloa  weald  not  tiWiUahbii.  UawttaU, 
(«<rt  t  o  hia  mot  i  vo  I  ID  v«r  aa  pply.  be  aa  bea  freu  oara  aa  tike  pav.  _ 
jolly  miller,  whaaa  power oaioafmn  tha  wlbdaut  heavaaivfrnai 
(nlltof  riiulatandatream.  Ilnwaatoaf  fool  inaarlv  UvhaMf^ 
during  meal  houn  would  beavoMad.  aod  Uia  aioeM  M  lahuv  aS*Nt 
atwava  aa«>olatad  with  tha  cutKlUlona  Of  iaalued  and  aowarMfttk 
ainallMeam-powerplania  weukl  boaaved.  Attheaxnot hea-li  * 
morning  tho  mora  movaaneot  of  a  iiwituh  ibrowa  tha  ulaM 

mieralion,  and  at  night  the qaick  tnm  of  a  iwltoh  liaadlaariL 

tlio  powor.  The  inlereat  on  tho  coat  of  the  tiaiuunlliing  gaar,  Ife 
auwii  engine.  Ihe  rtoam  bollan.  and  tha  buiklinga  daring  14  tewa 
out  ol  the  24.  which  b  at  {iraaant  loal,  would,  bv  Um  annrfy  af 
power  from  a  central  ganorating  atation.  ba  avoided,  ne  m^ 
main  aorvlee.  with  the  addition  to  Uie  alnetnnoaor  a( 
fonner,  wonid  ba  availabta  for  UghUoc  iiiriii— .  for 
good*  and  Uavetaing  them,  and  tor  vaotJlattog.  fir«  •■ 
elecirolylic.  and  inniinMrahte  Other  perpeaea.  In  Um  vaaM  •!  a 
deoiaion  to  Mop  tho  factory  for  aa  iadaSaito  iMriod,  thw*  •■ 
no  oxpenaiva  oUg  to  maintain  tlw  planl  In  a  emdUkM  ^  ^W 
onoy.  In  deciding  to  atop  the  worka  or  to  lUiiMliaMrt  ih«& 
the  aorioua  queetioo  alwaja  facing  tho  owm*  of  a  alaan  nal^i 
and  boUar  pUni— '-  of  what  ahalTl  do  wilh  It  T  '—fa  m^  by  b 
■lni|ile  requeat  le  ihoatuffatUiaoantralgenanUing  alntlM  mi^mw 
tha  etaetroiDotive  iiower  pUnt.  TliU  oan  be  dona  wlUxMit  ^^ 
trouble,  aod  with  litlta  daf>t<«cu>tion  in  the  vUim  ol  tha 
Whereaa.  wbo  would  ligbUy  face  llie  n<moTal  of  a  la)|[w 
engine,  (team  boiler,  and  eoonoinix^   i>lnut*  net  to  m 

ahniidonment  ol  Iho  chimney  aivl  balUiaga.     Wo  all 

nantber  of  itearaengino  and  bollor  phuita  Mag  and  twaalMt  anw 
at  tarioua  abandoned  or  nnlec  worka  ihroeshewt  the  eo«n«n,  ^k 
plant  having  in  ila  tUna  the  jiinBibililiea  oT  aaaf al  wvh.  Tie  ■» 
dnction  of  Allied  fatbour  loijuircd  in  MO[iortion  to  tha  paww  w* 
docad  that  woald  follow  the  oUaMiahmaot  ul  a  ouaUnU  i^ni^ 
senaraUnc atalioii.  would  bo  very  grtwt  i  In  fact,  thM  iMtweafaw 
ju«uA«a  the  cortectaaa  «i  tha  itriauipta,  ua  ■aenaoUe  ■raavkk  ' 
tho  oMaUiahnMnl  at  huye  oantral  power  jfaiwrMli^ 
AtMthor  foatur*  la  the  fact  that  an  wldiliaaar«NUn«bn,  I 
eitra  noaer  plant,  can  uaaily  he  aooompliahad, 
wo  all  know  huw  dilHcult  in  ntany  initaiKiW  It  b  U  a 
ataam|wwer  plant,  Kim|ily  uwliic  to Uie  aitgoncioB  of  a 
poaiUoa.  The  nMni>actiie*i  of  the  ehwirio  gwnaratar  _^_^ 
(lermita  it  Ui  bv  |iUoed  In  peaUlona  abaolulely  p*Dhiblth«  W 
any  olbet  kind  ol  iioaei  gtuarallag  plant  BvMaa  thaw  «l<^ 
tagea,  ihrro  would  bo  no  traabUaoine  faclvry  ahlnuiay 
forth  111  rmoka  to  polaoQ  Uie  atniiK|>he>«  and  Mut  Iba  I 
natural  laws  Involved  in  Ibo  C7clc  uf  the  cuaMrvatloa  t4  <        _ 

TliMika  IO  the  oomnBlaatoa  a|>|iv(iileil  aoun  yaata  hack  by  iha 
Birminghan  Corpuralion  to  rejx-it  u|ion  the  i-«iatii«n«d  4* 
|««tt<4.  >e  ara  aUa  to  leak  ih.-ouch  Uie  lulnuc  of  diftauu  ii  the 
wtiallng  ayMwa  of  power  pro<l<ictiu«.  and  oan  aryaUllba  m  a  la* 
Baaita«HM*  their  more  ImpotUnl  ilUadvaatagaa  The  iiiiwiiiwn  - 
the  only  relic  of  tlial  ill  fated  aehaion  MA  Ihelr  dotjr  Ibaan^Hi 
teallng  a  graat  number  of  angtMa  la  ovaryday  work,  an4  vaiThS 
In|iuwartnm4to2anomli^herae*iiower.  The  total  hia4  aw^Mi^ 
tioii  waa  aaoertained,  aa  well  aa  fnckUulal  or  awnrtoi^  «^m 
Owing  to  the  •xuoiBely  btarmltlaal  and  vw^Im;  t^g^tm  ^ 
daiy.  tha  an|dnea  working  under  thawHat  ftTaaiihle  i^rfg^ 
only  avarwad  tbranghout  Um  >tay  oiw-thUd  ig  thato  ambfcg 
rK|>arity.  bnt  amler  Ilia  wur>i  oonJiiioni  «aly  am  ^iiaail  i3 
Uie  naitmunt  eaiiac4ty  waa  uUllvd,  The  (ic«l  ■■aaannn4an  la 
the  moot  favoored  exampla*  waa  tl-Mb.  ymt  ladirMad  bww  |«a'n 
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per  hour  upon  the  aTerage  doily  borse-power,  and  in  the  worst 
example  ths  coal  contatoptiOQ  attained  the  phenomenal  one  of 
36Ib.  per  indicated  horeepoTer  per  hour.  The  com  mission  caj^- 
fully  state  that  tbeie  reeults  are  not  due  to  the  imperfect  con- 
struction of  the  enftiues,  but  are  consequent  on  the  varying 
character  of  the  work  required,  and  the  necessity  Imposed  upon 
each  power  user  of  mAlntainLaff  a  plant  and  steam  engine  equal  to 
his  maximum  requirements.  His  motive  power  mnat  be  at  hand 
and  be  available  often  at  a  moment's  demand,  and  in  the  interim 
eteam  is  blowing  from  and  fuel  is  wasting  at  his  boiler.  The 
following  advantM{es  were  accepted  as  belonging  to  any  economic 
and  e^ctive  method  of  distributing  power  to  small  uBCra,  and 
available  for  direct  application  to  isolated  machines  :  tSo  heavy 
and  costly  foundation  ;  no  expensive  shafting  required  ;  no  smoke 
nuisance ;  no  ashes  or  removal  by  cartage ;  cost  of  water  and  coal 
avoided  ;  no  danger  from  explosion  ;  fall  power  at  any  moment  ; 
only  to  pay  for  power  in  proportion  to  amount  used.  A  municipal 
advantage  would  be  the  lessened  coal  traffic  through  the  streets, 
and  waste  of  tha  fnel  en  route. 

As  an  illustratioD  of  the  advantwe  of  central  snpply  plante  in 
lieu  of  isolated  ones,  and  which  will  be  still  further  emphasixed. 


practical  standard  of  efficiency  and  satisfy  the  exigencies  of  dnty 
u  OS  follows : 

1.  The  conveision  of  the  lolhl  fuel  into  A  gaseons  condition. 

2.  The  ahstractiMi  of  the  nitrogenous  value  from  the  fael,  and 
its  conversion  into  a  condition  suitable  for  agricnltnral  fertilisation, 

X  The  direct  combustion  of  such  gaseous  fuel  in  the  combustion 
cylinder  of  a  gas  motor,  for  the  conversion  of  tlie  thermic  into 
dynamic  energy. 

4.  The  transformation  or  tranematation  of  this  dynamic  into 
electric  energy,  or  into  E.M.F. 

A  diagram  was  shown  which  gave  with  approximate  accuracy 
ths  apportionment  of  tbe  thermic  capital  supplied  by  a  gas  or 
a  eteam  engine  and  its  allocation  for  useFul,  elTective  work,  luid  the 
Ion  by  unavoidable  diapenion  by  conduction,  sensible  heat,  and 
as  unexpended  thermo- chemical  assets  in  the  waste  gases.  Tbe 
ultimate  poEsible  results  of  a  fuel  gas  and  gas  motor  plant  on  a 
large  scale,  is,  that  with  auch  a  plant,  the  dynamic  power  enclosed 
in  the  indicated  card  of  pressure  of  a  cylinder  will  be  equivalent  to 
the  raising  or  elevation  of  33'OOOlb.  1ft.  high  in  one  minute  may 
be  obtained   with  an  expenditure  of  from  |lfa.  to   lib.  of  soUd 
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let  na  refer  to  one  example.  If  there  are  10  engines,  each  of 
10  h.p.,  and  each  engine  is  required  to  work  only  one  hour  during 
a  day  of  10  hours,  under  the  present  ayatem  at  least  100  h.p.  of 

steam- producing  plant  would  be  necessary,  whereas  with  a  central 
power  generating  station  connected  with  each  works  it  is  quite 
possible,  where  the  working  hours  are  sufficiently  distinct  to 
adequately  permit  of  an  engine  power  equal  to  20  h.p.,  to  anpply 
the  wants  of  the  10  power  consumers.  The  Srst  considera- 
tion is  to  convert  the  thermic  valae  potential  into  dynamic 
energy,  and  with  as  high  a  degree  of  efficiency  as  possible. 
We  know  in  precise  terms  the  degree  of  thermic  energy 
poaseased  by  the  fuel ;  we  know  also  that,  besides  this  thermic 
capital,  the  fuel  contains  a  nitn^enoua  constituent  which  it  is 
our  bounden  duty  to  restore  to  the  plant  life  from  which  it 
originally  emanated,  and  this  same  duty  should  compel  ua  to 
return  the  carbon  of  the  fuel  to  the  plant  in  an  assimilable  form  as 
carbon  dioxide  and  the  hydrogen  as  H,0,  or  water.  Is  it  possible 
to  define  what  is  the  most  economic  and  practically  ideal  method 
of  converting  heat  into  work  with  the  assemblaee  of  mechanical 
parts  at  present  available  from  actual  working  data?  An  answer 
in  the  affirmative  may  he  given.  The  inevitable  conclusion  of 
everyone  who  examinee  the  subject  without  bias  will  be  that  the 
protwdure  that  will  give  this  ideal  method  to  fulfil  the  highest 


fuel  That  the  fertilising  value  from  this  fuel  should  be  equiva- 
lent to  the  supply  per  ton  oF  fuel  of  the  equivalent  of  the  nitrogen 
to  that  contained  in  221b.  to  281b.  or  more  of  ammonia  sulphate. 
At  present  these  conditions  cannot  be  economically  obtained  from 
any  other  form  of  motor- generating  procedure  or  plant  than  a  gas 
engine.  The  procedure  of  tbe  steam-engine  method  has  an  asso- 
ciated loss  far  greater  than  the  gas  engine,  and  although  it  is 
possible  to  convert  the  fuel  into  a  gaseona  condition  and  recover 
the  nitrogen,  there  are  loaaee  attending  the  employment  of  such  a 
procedure  that  partly  neutralise  the  gain.  It  most  he  obvioua 
to  anyone  that  direct  and  perfect  combustion  actually  inside 
the  walla  of  a  motor  cylinder  must  ite  more  economic  than 
tbe  combustion  more  or  leaa  imperfect  in  tbe  fluee  of  a  ateam 
boiler,  even  if  effected  under  the  most  favourable  conditions. 
Besides  the  fundamental  advantages  of  the  gas  plant  and 
gas  motor  procedure,  the  instrument  itself  is  more  ^ective  in 
ita  useful  disposal  of  work  represented  by  tbe  indicated  energy. 
Take  the  indicated  energy  of  both  the  gas  and  the  steam  motor 
and  compare  it  with  that  available  for  external  work  ;  it  will  be 
found  that  the  former  is  very  much  more  efficient.  It  is  well 
known  that  with  the  type  of  steam  engine  utilised  on  onr  ooeaa 
liners  and  for  driving  our  largest  mills,  tbe  reduction  in  expendi- 
ture of  fuel  for  a  given  dynamic  output  and  valne  Uvery  aonsl<)**- 
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Mm,  •■d  Uw  rwtiiMloa  la  a  tilrlhiii);  Ami  eloi|iaoitt  vrilneM  in 
iMroar  of  Ur^  p«war  M«»ni  im)[iDaa,  whicK  u«  onl;  available 
lor  rmtrallMil  fiower  MMioaa.  Bot  f«r  |{on«ratinK  pavrtr 
tot  flrlrJMK  Aleoirk  irtHionUnf-  nuteblnnn  wa  mgolro  (Ul) 
hllhar  alBiiMDrlt*.  Mul  wHh  mlaili-irly  •mallfT  )viwnn>.  A 
meur  <il  ton  tt.p  k  lli»  lanrMi  ilinl  i>hiiiiM  )i*  u*>"l  tnt 
Uila  rh»nirt«r  u(  work.  Tho  (<l!io(>iK'iM  of  •lynamn*  or 
•teouto  geiMraUnr  maebin*'  nr«  w>  nMrlj  )>4r(tvt  tlinl  Ihorc 
k  only  qa«ritmabfe  ailrantaKO  Id  boildinfi  exccnlo.-tv  bnc^  tyiNs  : 
liM  iLc  luMive  pmrvr  iinil  fliinwnt*  (houlil  bo  aiich  Oint  rt  niie  or 
Iwi)  |iKrt*  go  w-ionK  k  vlll  not  liitali«  the  BmouUiaii  ni  the  enlin) 
mMlT*  povar  ]iImiI>  liaaiilen.  It  iiha«hl  be  potwible  to  rMlniM)  or 
hiBfUK  lb«  iiowOT  ol  4l))nBini«  energy  jirotluetimi  in  nropMtion  lu 
Ilia  d«Man<l,  anil  «ilh  \trgo  MOoie  voj^mw  ol  l.OOO  h  p.  tuid 
npwnrda  tlii*  wraM  nol  be  |itMtUcabIc.  Tliere  i*  another  and 
tmiioTtalit  advaain^  In  T«Mlv«ly  •aialler  |nu'or  RHoncclnM-llio 
(HjlHttoiH  vf  1i*>U>n  ulhn  e«uhl  b*  •«  armniEiirl  tlml  tb«ir  «ff»(!t  on 
ilia  lu mil y  would  bo  tiM[ipr«aiBbl*  In  llii^  nrnm^-vnMnit  at  Ihu 
planl,  ti^'.  I.  tor  lli«  pr«l«oleH  MullivM  genonitio);  Ftalimi-.  iis- 
nOMtx  vt  Xji>  Kh.|>  ar«  inlMMtod  lo  b<>  iiaod,  ■  pnlr  ul  t1iF»i! 
■■(laaa  boiiiK  ■■  lotted  ioaM>hiili«Tiwlint;<'<irmit  machine,  coupled 
dlKci,  uiwaaKlnodrtTinK  Ibe  iirmatiim  iti  one  dlnctlon,  and  tho 
MlMr  Ibe  llah)  lna|r<ial»  la  a  (wtitrarjr  dlrorll<in, 

Ckranoloffir  TaUt  •Jtoitinff  He  Oattit  tntd  iluiorit  /'A«uM  in  fit 
Ihrttapimtil  o/.£ltitiit.  !tiuiimmifSim  ^  ti^nam*  SiKr^f. 

IhtU. 

1S2S.  C'anco|4iM|i0t1tMil4MlhaEiil)af<  Ml  kmiAluM'viiu*  forcibly 
r•aM^ad  from  n  iwmiiiiient  miiiciut.lhn  (orpBexiiniMlcd  in  Ihi* 
r«niOia]  Mt  uji  a  ourreiit  in  uirt-  xui rounding  (he  annntiite. 

T)lM*v«Mr^  Mti-M.ir.i.  Ptmcir. 

IWA.  Tli«  dU«aIion  irf  UiB  <nirr«iit  prodaceil  by  Uie  kivoiiidu  u) 
4UI  ufiiMlura  from  ihi|iota*  toa  wiraii>»TO«mliaig  tbo  laAer, 
tl)«  r«ault  boinit  an  lii«fiMM<t  iudiiotivo  action  and  InnitiaMd 
liuJuMiI  ciirreal,  tiii-  tnlun^it)-  iKcnaiuUlliif  iiultl  Iko  •nln* 
ration  (loiiil  ci  ihu  bai'  ol  inui  lari»lii|i  t]ie  iD*|in44a  >• 
raMdwiJ. -  lhtMr«r«ni,  VAiu-m  iind  Wtciiyt^H  Hikmc^h. 

1867'  Tlia  UM  of  elMtrtxnairnel*  Bidiol  by  tlie  nurr«nl  from  • 
aepMrate  slectilc  jtenOTalor  uiochiite  in  lieu  of  lti«  sImI 
jna^ol.  -  I>i»eoveter,  Wilm  (Mftni:be*ter). 

1HT3.  AcrkleTiul  di>Niov«ry  of  lli«  revon-ibiliiyol  tlia «loolrio  |[«n*- 
nAiug  luadiiue  at  tile  VieniiA  l^xhibilitin. 
KoTK.— ll  aiiciakra  the  Ctrniama  r«i«i|ui>y  Iwd  Iwa  ityoanKi*  on 
vi«w  aiwl  iiitMiileil  (ur  liubltne  iiurixMitB,  Ooa  ol  tlinn 
maic-hlnM  waf  In  mollon.  Ibo  othor  iille ;  a  wtirkiimii  •^eiiig 
MMna  Hecltle  caUta  Iniliiiu  on  the  ^ruund,  and  thinkini; 
lJi«y  bdonicnl  to  Ibe  •ocouid  nuohino.  oonnooled  ilio  cnblc« 
■If)  lo  tho  lonninAU  ol  Um  Maebiao  that  wm  idle.  To  lii* 
aur|irlM  Uia  atmotuio  of  thU  maoblne  corn  men  nod  to 
r«vAl^•.— lllMMVMy  nc«lil«iit«l. 

IW).  "ne  tttphiwli'  alteriinUn^ •current  iviitein  (hl^li  praMiurcl 
appllail  b]r  the  Manchinen  Kabrik^n  Uerlikoti  for  eonreylng 
pownr  (over  KiO  h  p.  <  Irom  I^uirNi  lo  Ktaiikfurt,  a  diMnce 
of  Moia  113  milcB,  with  a  lou  Ynrying  from  W)  per  cent.  - 
Till*  I*  the  nujat  ttinni|>haiit  nucctM  hitbcico  reoordcd 
la  lliO  IraiwmiiHlDn  of  )u»«r  o^w  long  dlitAticc*  Tntlcc 
<M«U»  ar«  itiiran  In  Ibe  table  nf  powur  tiaiunnlmloti,  riHr 

•pIMWllt, 

N.B.— The  lrl|itiaate  altomatinK  *>ttein.  known  an  tlio  l>t«h- 
■tTOM,  coinriata  in  Ibe  ate  of  lliroo  wlro,  eodi  Kaviiii;  It* 
eormfio«dln|t  altetDatln^  eamol :  tiit  |>hMM  of  ImpuUo* 
fgllAW  «aoh  otlwe. 

Our  XMunUliomrcm^  /"oiefr. 
In  tho  taM  of  Mw  UKlaMrtal  Goaiieth«n,  wbo  oun  their  ooin- 
uolInK  ortBin  to  the  oneniy  of  lalliojt  oatc*  ami  iu  oloulrio  [kwm- 
nilllua  of  traaMnlMrian,  It  l«  worth  nhllo  to  emiuiro  whetber  or 
IwLw*  have  nalitral  powor  raioutvwiMauxilMiiloatoonr  (naltiDldt. 
TIm  author  hail  miuwn  n  thort  time  htck  to  nuke  a  i»r«lu1  exniiii 
Mtion  of  ill*  l>yd(vv">l'l>'"  >tala  atAilulile,  and  from  tbia  be  bu 
uta|ianid  tho  diu|^ntin  « lilub  dImiwii  nt  n  gUno  iIm  niiniEnum  tidiil 
kw  of  tiM  Biilinb  iiofIh  baiinK  a  tnH)^  ol  luruibtu  uhs.  TIic 
Mithar  eotered  teiy  tiircfnlly  inio  tlie  iiiio*tion  of  whL-ihvr  il  wiw 
MOnomlcaily  poaiiblo  to  protldo  WhIoti  fn|>i:rAlare,  hnvinv  a 
kigh  tidal  rann.  «IU>  iiov^r  by  meani  ol  turbine*  plai^ail  In  ilia 
ln)>MS(llagtti3kl«MMwwNtor  n(hi)[htt>l«.  Ibohtfh-ikin  valer 
toifbit  tLrouf^  lOTblnod  aMfu  u  tlw  kut-ibl*  ioval ;  but  <m  ox- 
MDinalion  of  the  imibable  oo*t  ol  lotaininie  wall^.  luibine.  and 
t«rbin«  aliAtt*.  ho  fevMl  tiMt  i*  wuold  be  Ihhm  cortlv  to  erac*  a 
ooaltml  fiowar  |[«not>lln|[  lUlkin  o«  the  oi'iiohib  U^«lth  coaat, 
aixl  convey  Ibo  on«r|[y  by  ttobaiatliw  uabte  Uid  actao  llie  HrUlol 
QimimI-  The  «iuil  |»iacr  in  lua«cawibl«  (iMMitoiw  iohiovoiI  from 
fuel  arwa  d  mimiIv  may,  by  tlie  oiBiiloyaniul  of  ummWi  b  h  iiuI  will 
nUb,  be  aullabto  (or  |i«MnttlnK  R  M.  F. 

MModt  <>/  TVva-nHdMnr  Aarrr. 

Tim  |>ractlaable  in«boilii  ol  IraaMOillllnir  |>awer  may  b«  divided 
Uito  Uireo'-llntl}',  the  bydrauljc  ;  aeoanjly.  the  pseiiniallc  ;  and 
tUrdtf,  tlw  «l«Mna.  For  ordinary  ((uick'Biited  woik  hydtnnlio 
UWumlHlda  of  Doaer  la  not  vory  ■ultable.  Air  or  pneumnlii' 
{lovar  tt*naBia(Mn  It  oeoKiiulcally  aptilivatiln  tor  ahort  dir 
MM*  trntaatlMton  of  anwU  iKiwer.  in  iIm  |<neuinali^  lyDtem 
for  torwaidlnf  llvh*  I*"'*'"'-  "  Adopteil  M  iJio  (■<*iemt 
pMt  OIIU«,  Tiondoii.  mmI  at  liver|iaal,  pii«anMie  iran* 
uriMleii  ha*  lU  ha|ipl«M  appll«»Uon  i  but  lor  ooMiwra lively 
haavj  wetk,  anil  dlalaMm  oier  two  inllea.  the  loMOf  elbciency 
it  4MM  MTlMHk     On  tka  day  of  liia  dUcnaeton  of  Mr.  Stvryeou  a 


paper,  r«*d  at  Uvorjiool  In  1887,  and  dMorlbinft  iJm  BtnafciiJiw 
coin presMd air  divlribuUng  acAcine,  tlw  auUior  rao«[*od  afauar 
from  Mr.  (.Charier  Brown,  vtating  that  the  OerUkon  Camfmaj  hal 
KUMeeiled  in  Irannmittinc  •cveral  horaa  power  of  enarfu  wet  a 
di'tann  nf  mmn  Hi-ht  niUa>.  "Ith  a  lou  of  only  2S  per  imit.  ll 
muot  hav«  ffpcnrinl  lo  ibow  vbo  unlnrMood  tho  mvaniaic  of  tMi 
Informatinn  llui  >u>-li  nn  oconomia  r«mtl  *|«1t  obimlet*  apldlal 
lo  otlitrr  ri'-al  ntethodn  of  ti>ui«niitting  powW.  anil  oiiwel&tlr  In 
that  of  Ibe  (ineunialtD  Inuimnlnrion  ;  a/id  fiirtlivr,  that  nirA  « 
pnwlical  i«*ii1t  meant  the  opening  out  of  h  riila  to'baanMof 
eb|rlnneni,  the  eainiajr  width  luid  lc«j[tb  ol  which  it  w«Mabiba 
lininwlbte  to  cafnUtv 

Slno*  lliii  Ar«t  |.r«nlcabl«  ttiiicn|>h  lli«  Orrllkon  CiMfiBay 
liHi-e  laid  down  a  tpry  {;r<*it  Dsmber  of  twwfr  tranambMHa 
iiiitiLtljtioiia,  but  none  more  Camout  than  thai  nf  thr  I^elba- 
Fmnkfon  piojecl,  which  aiiddonly  and  rattly  wi<len<<l  the  rMa 
of  iiaoIulneM  and  cdWl  of  Ihla  m&tmiii'vBt  triumlih  o(  man  la 
tlic  control  uf  hidden  inyxiirlee  of  Xntuto'a  way"  of  wnrh  ta  Iha 
bemtit  of  liuaianity.  Tho  Laoflan  Krankfort  rvealta  dana^ 
atral«d,  bi>yond  cai-il  or  (y)ntraHii;lion.  (hat  fur  dlatano*  li 
upwania  of  100  milen  the  trantmaaioa  of  tiowet  cmi  Im  aaniB 
piinhtd  with  very  Httte  loaa  of  tbo  oriKina)  lolenlia]  aemgj- 
wbilat  ita  livnl,  the  air-rocnpr*iwton   maUioat.  hae   aaocuMtad  a 

t>racll(«l  exlgenelee,  botli  In  Ibe  in>tBiic«  ol  ItlrtnlnekuM  tml 
'iiria.  Where**  the  olrdrki  tmii'iniwicn  of  (lowor  la  a  aoud  mmmt 
in  pnM^icat  everyday  looKh  and  ready  uen  In  vwry  ■■} 
ilMtanea*  and  in  ntmoit  erery  part  of  Ibe  VorUl,  and  la  Vfrnhg 
np  nev  centnM  of  induRtry,  and  new  proeewaa  nf  twiwaMka 
and  ntanutacture.  that  noiild  not  have  exTatwf  w-ttbawl  il* 
ttnnKVTident  advanlafee  aHORlntrcl  nltli  the  uwi  of  lbl> 
pulutini:  eneriiy  ;  and  no  rwxirtl  of  man'*  ifonliu  nam 
an  which  arc  •«(  forth,  lire  bletory  of  ibe  nuuttwry  at  Ibi 
inronii  of  tranHRiitlinu  enercy  fur  the  |»nrpo»oa  of  eaaMMiiMl 
einhellinbing  Me.     "nio  hiuh  t«n*ion.  oi  preaaitrB,  ijaliJI  oloMa 


I 


mittinit  OanrKf  haa  lonp  been  the  acknowledgvij  orpkMClM  •> 
the  hlfrb  eflictonoy  of  luminoiK  eondcMMioa.  or   coiinaMtiatea  la 
loTiK-dittarior  iiUnetary  toleampy :  nnd  there  la   Ititl* 
wImiii  we  obtain  the  right  jiMuIallon.  ihe  vu1tn(;o,  at  |m 
ihe  iirnwiire  in  oteoirie  inuisiniwlon  will  htt   itiri' 
an  extent  ■»  to  pnahle  a  verv  ht;hl  wire  to  carry  e 
liah  of  energy  with  *'er}'  Ifttle  and  eren  iM^lti^ble  I 
due  lo  ohmic  re«*tanoo. 

tl«4  iif  iJWrsni  M  JA<  Owuwmer 
Tnkhiif  Ihe  icpoii  of  the  Birtninfihnm  Connneaiiil  Air 
luiMJon  on  a  bitiilii  of  roiaiiutation.  it  appears  tluil  the  na)«*i 
of  motive  liau-or  plania  did  not  oxeeod  '3l  li  p  .  Bad  fnr  all 
below  tl)l»  tlie  coal  n>ay  he  taken  tn  vaiy  In  tlta  a« 
between /111  and  £IH  jier  annum  tier  boree  paw*v.  Tbb 
oiiven>  ibe  eoRt  and  deprMiation  of  tliaeoctBe  oikI  holl^. 
lefHiirti  and  lubriralion.  rent  of  land  awl  baltdirie*. 
mm),  wnler,  aiid  Uboui.  The  eoel  of  this  eaeryy  deU 
Iricnllv.  and  inclii<lli>K  the  birintf  mJei  for  nMUtr  trsMmltUr, 
aliouhf  not  eiooed  H.  lita.  to  £A  Ine  S.iWO  ■orktns  boMa  a* 
nnnnoi  i  it.  i>  ninxt  jirobabla  that  the  Hfniroi  will  be  taM,  la  Om  ' 
the  t'liai^  foe  mibt^  wa»  inaile  to  eont  ilio  (xia>ituuir  mot  tl  (■ 
t9  )wr  liorre't'ower  |i«r  DTiiiiaia.  It  wooVl  be  a  |;rtMi  jfata  M  fate 
iMit  to  nienlion  tho  leneiK-.l  nniiety,  and  he  emihl  aba  mrttumt  I* 
pay  lor  ht<  power  in  iirojaMtloii  totheaiBoiini  nierl.  A  aiwdftK  <■ 
nkllrrfimn  M.  Rniil  llulmr.of  lite  XlMchhian  Kabrlkan  Olliha. 
tho  [irioe  cburi^l  lin-  I'lierirv  <niri(w  tmia  IT?  'Jr.  for 


I 


inh.p  nii'l  tMtexvoMli<>K  tjil^h.p  ,  butter  Very  •inall  imwww 
l<>h.|x  a*  iBUoh  ae  £tC  per  bnr*a-|iower  [n-'  uroinm  U  rtian 
the  ooneuiner. 

fTch  CMkliaard.  j 


ELECTRIC  TRACTION.* 

BY    rEtAKL'lii  U    BJ.tt.\.   U.A.,  A.M  t  K  K. 

The  oMi  ol  ekv'tiii'al  eaptKy  a«  a  uwiiaaaf  looMuoUon  taol  i 
developmunl,  tlMiuifh  the  ii^  aotl  tha  ftral  ajipliceuJnaa  dale  L  _ 
lo  Iticturt)  daytof  clvcUfeul  eoieoce,  the  IU*t  altaifi|it  hiilfi<*a^ 
carrlnco  beiiiK  in  IBM.  Al  thnl  lime  |>tiniary  batlarlaa  irsa  It* 
only  aviiltabic  H>ur(v  of  a  laiice  >u(iply  ol  eleetriiL'  mmnttaad  Via 
Ir  tnitforiniii);  enitine*  were  ^«r]l  erude  awl  inBHowal,  raad«*a( 
all  Mriout  iinpro>«in«iite  lu  •laotri«  cat naRaa  Iwtiawlhto  0*  il* 
account  it  wa*  not  di>UI  1873.  when  Ihe  reirenlMa  iMl«ra  af  tfa 
dyoiuiio  waa  proved,  that  liic  povibdity  ol  •uoDaaa  In  alMtk 
traclion  waa  rcoliaed,  and  in  1N,II  a  snuall  — »— — rTnial  tMlwm 
waa  triad  in  ticrma&y.  with  aucit  |{oud  reanlla  utal  tim  jeaa  iMar 
a  line  wa*  laid  in  Elcrlin  fur  |«actMail  uiie,  awl  baa  aim 
runii(n|[  uii  lo  the  pirxat  day.  The  Ar»l  Ii1<b  el  obtebjM  , 
uaa  lo  oollocl  the  current  (rou  a«  iaenlateil  romlaciar  laU  ■—  ^ 
■ido  ol  th«  lia«k.  the  ourraMt  balail  ifWMnwtad  at  —■ ^a  fatal  alav 
the  line,  but  ahortly  altui  lliW  Uina  ibo  Inreatlun  of 
loriea  Hi2|[e«ted  the  iiiini4er  maUuid  nf  nirjbti;  i~ 
enorvy  abvaC  on  llw  roniole.  Ihua  atvi' 
conoaotor  all    alony  tho  roail,  wllli  )l>  ■•aovi 

The  uiui  waa  fouuil  practicable^  and  lor  ibti  inai  lO  ._ 
hiu  bMn  a  vlt^rou*  iliaMualoii,  which  hM  aM  yat  baa*  i 
M  lo  whkh  aiethod  ii>  tha  better. 

The  difference  i*  a  tundanMntal  ono.  Hy  the  ««a  af  mm^ 
bottetioa  the  carris^e  U  inde|iendeeil  of  any  a[ncUad  latila.  tt^ 
»  complete  in  ilaelf,  n  long  aa  Ihe  cbance  la  not  aibai—>»t  Urn 
botlery  ia  rejitontibeil  durlB|[  idhl  buura,  nr  la 


*  Abetract  of   leelare  detitwwl  lo  lb*  U<r««^aal   ralyHata*  i 

iteciety. 
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Swladaa.— "ni*  twidera  (or  oov  jcrt'i  tiftbUnK  of  Now  Rwludon 
by  rWirkttr  orMlMr  mauMan  tab»*«nt  In  by  llltji  Inxl 

Laaeftahln  Acytaaa.  — Tba   Latic»»hin>  Atyliims   Uiunl    hnrti 

Eaoiecl  a  luui  iMl oioeedhif;  H.iSO  tw  tbe  li^titins  o4  Wbltliii)[- 
ju  Aaylnin  wilh  «WtHc  hsht. 

Aoartactao  •■4  Cbiir^  -Tbu  LnhabiMaU  at  Clivtcd.  noar 
AoctincMn,  have  op«<ao(l  ui)  D«ffatiatiocu  witti  ttto  Ci>-<i|i«ntlvo 
Sooiw;  la  liicbt  Chorch  bjr  etoclrtcky. 

KaBorat.  —  Mewn.  Gwynii«  &nil  Co  .  cnKinwim,  have  removod 
tn*a  Ra^k  Rtraot,  Stranil,  when!  thej  bnvii  bwii  calablifbo'l  iliicie 
11102.  lo  nrooh  itinnl  XVork*.  Unlbom 

gaalara  ■xtaaaloa  Talecrapli  OompuiT. -Tho  roo«i)iU  tun 
Notombcr  lunimDted  to  CtO.S.'l,  m  *i;*'"'  £40,<iW  In  Ihe  corr*- 
f|nnilliiK  (wrloH,  kbowliit!  aii  ioctoutv  oI  £IGV 

Waatara  and  anuHtaa  Tolagrapb  Companv.  — Tbn  r«colpil* 
for  llic  tul  weok,  allcr  doiluftUi;(  17  i-f!  <>inl.  jiayHble  U>  l]i« 
London  niiiino-Itcuilun  C'^iajuny,  uccr  i;:i,IV>. 

PBrta.-~We  leani  tbat  tba  Popu  C'ocn|iuo]r  )>iu>  jutl  (ined  • 
oontnct  witli  Uib  roiapaento  do  1  liiduoirto  ElocUlfiiMi  tor  tlia 
OBTTjInK  oil  and  Improvomanl  of  lltair  otoclrli!  vu|>|4f  hocIot. 

■PawTth.  —A  dbouaifaio  before  tho  Local  Boud  on  Lbo  li|[btin|c 
of  PaaarUi  by  ctootiunty  bai  boon  dofwrad.  Tho  aubooiumtoUM) 
niMrtad  Ukat  U>«j  bad  oouunuulontad  wilb  Ui«  Uwii«  alrMuly 

BHatal  CaDAOBMrc— W«  undari^and  that  l\u>  wnlraol  (or 
omdoiiaer*  fof  (lie  Rrialol  canUat  HlnlloM,  ohlob  vac  aiiiuitod  lo 
1Veadbo«M  and  KawMn  tJntt«d,  liialud,  baa  be»n  ihrown  op  by 
Uib  «ompaiiy. 

L*  PtaMk— Tlia  trial  of  tteeirto  inunt»r«  at  Im  llaia  wa*  a 
vraat  mieiMia.  Than  itm  not  even  a  Minblancs  ol  a  hitch, 
B«varal  railway  and  tramway  manaf^r*  havo  been  invttod  M 
alMihw  trial  ti^p. 

BnUUMd  OraM  Ifertbera  aotal.  — Thelightins  of  tliM  iDairnili- 
cent  faoCo*,  whkh  we  doneribp.!  in  our  iwuo  of  Kovnnber llih. 
waa  carried  out  by  Miwri.  WoodbouM  mhI  Rnwma  from  their 
Bradford  br«nch. 

■paute  AaaimalataTa,  — Th«  Epateia  accumulnton  have  been 
ioatalled  for  lij'liting  tnirpoica  &L  Mo*sr>,  lVi\U  and  Tiinmiiu  aod 
at  MeH».  J.  11.  Ladd  and  Co.,  (bo  Utter  in  ctwnoclion  with  tbn 
RpMI-Sulifiii  ■yntaoi- 

CeMDcreiai  CaUa.— A  qaartarlr  dividend  of  11  p«(  cent.  Ja 
■nrtooivnnt  by  tlio  ronimomiat  Ciuito  Company.  [uynMn  on  tbo 
Slid  iuoiItiio,  It  lina  alao  bfifn  ikcl'lcd  lo  rtdooin  £130,000  of  Ibe 
oul*UiHlinK  d«Wiilur«  bonds  on  Itn  I3lb  iiroxitno. 

Attalriaa  TaleptMBaa.  — Tbo  Aiutfian  (iovetaiDcali  u  under' 
•dooil  U>  be  ooatemnUtiiiK  tiio  purchMO  of  a  nnmbor  of  local  lela- 
pb«M  MtUmiMa  UimigMat  Uia  empirei,  at  dm  MUiaat«d  OOH  oJ 
ClSS.ma    nia  moaay  will  bo  borrowed  at  4{  p«r  oeM. 

Baehdala,— At  tlie  laM  meeUng-  of  lb«  Koohdale  Town  Council 
Cmiiirtlbir  Pi»bvlck  hoped  iba  (las  Committee  wmlM  toon 
•eriiwiAly  cmiaiilor  the  ctwtric  liKhting.  Alderman  1'etiH  r'chaiT' 
man  of  ibe  commiueel  aaid  they  were  koopdn^  thedr  ej-u  on  Jlan- 
ebait«T. 

MetUBKham.  Mr.  T&lbol'i  kioal  knoirled|cn  of  NoUtaithiun  <■ 
ttllnl  III  iiuniion  by  a  oontationdont  of  a  Kottlni^hnBi  twiier  wbo 
do**  not  liko  lbo  "oenlial  rile"  ebnaeci.  A  alto  nt  KadfonI  or 
Cerdiiglon,  with  eeal  aome  (thiltbiK*  cbaapar,  woeld,  he  ihinkB,  be 
far  beuor. 

BkjrL— Mr.  J.  H.  nrMfibalsb  ha*  b«4a  (iroteetinc  ASalnab  Che 
pur«haao  of  (he  ica*  worlin.  Buy  tbo  wititw  giuiS4u,  h«  mr>,  bmI 
UM  tlia  aleMrk  iigtit.  He  AMca  he  ahall  rcaJKU  bbi  poiiUon  oa 
(Im  Coundl  if  til*  rote  K«ee  >e«iaM  bim,  MMTgllBre  ClOfi  tor  to 
>(arl  a  public  nubMsriWlon. 

Art  ntttAca  -Ttia  b«*utifal  electric  liifht  Htlintta  whtnh  bui-e 
been  i-i««nl  with  >o  oiach  iiloaaure  ni  the  o|jc«Iiix  of  iIm  Junior 
Co»*Uwiio*aI  Clab'a  na*  palaUal  |ir«uvl«t*  l«  riocH'IHIjr  laat 
ffVMa/i  war*  apecWIy  fleat^ed  and  nMnutactiirod  by  Air  Roeet 
Dawna,  of  03,  Beniera-areet. 

■4.  Malawa,  — Aldennan  Cook  (chainnau  of  tbo  Si.  Ilnlea*  (iiu 
and  Liichlina  CommitUio),  Aldenueti  J.C  tlambloaod  U'Keebiih). 
aftilCounoilloraSattaU.  Baaatiaw.  and  Conner  ha<e  been  apjiolnled 
a  Nub-ooinnUi*^  i«  oonalder  (be  qooMion  ol  |>ro>  liling  a  '■■Pply  of 
aleotricily  HJtbin  (be  borougb. 

OUy  and  SoBtJi  LoadOB  BaUway  Conpaay,— Tbn  r«ooi|)t* 
lor  Iba  Maofc  andinv  Ueceanbor  t  awe  £Mi,  a^taiiul  iMIO  for  ibe 
aamepondlnic  per&d  ol  Iwil  y«ar,  or  an  Wraaae  of  Jt07-  Ttie 
leul  raeeiixa  for  IWi  khow  an  taicreaM  of  CI.SU  over  thoae  for 
the  corrHiKHvUb];  )ierioi1  of  IVt. 

Ta*B  Maa^aaa.  -  llewra.  I'yke  and  Uairi*.  of  New  lUhiU- 
•Ueati  hai«  jtiat  Fniefaed  tke  wlrliii  and  KlU»ii  of  ibe  Hraftod 
CaUeriea,  Oiikfionalraet.  Tbev  M«  alao  wlrlnu  47.  4:louc<«tcr- 
tetraoe,  I'yde  {"ark  ;  alao  town  manrioa  for  Lonl  Moutagi*o,  9, 
QiMaa'e-gala,  SobUi  Koiuin<tton. 

Tal|BflM«ia  — Al  lbo  meetlnK  o(  ilw  Tttlnnxtt^  LmwI  Board 
la*t  wwk.  Lbo  lU*.  K.  D.  Uaxwall  and  Uwar*.  1*.  Friend  and 
Walton  praMBtad  a  iwjiiialtloa  aalilne  liie  Board  to  call  a  (wbUo 
tail* lug  to  dlaeuva  tbo  qaeMioo*  of  the  extenafon  o(  tbe  gut  worlia 
and  die  introdooUon  of  tbe  olactric  li|[hi. 

Wtadaraan.— no  Uaia  Kaada  CoibmUMo  nf  Uie  WoMuMro- 
land  Ooaaty  Coimdl  have  raaolrad  tbu  It  b*  rooonnaondad  that 
love  ia  pat  oablaa  vnder  eertalD  main  road*  for  eieotrio  liichtin« 
INtftnM*  bo  irranled  H«aw*.  K.  n.  Fellaiid  Son,  United,  Winder- 
MMt*.  al  tbo  rat*  of  lO*.  per  ndl*  per  aUBum. 

■waaM  OmU*.— The  Barnard  CaiUo  Local  Uoanl  are  con 
akhrtag  a  tmtdtr  from  the  Uniab  Comiauiy.     Mr.  gmitli,  at  the 


latt  aieetiiis  of  tbc  Board.  f(«reM)«wBg«raaa*  to  coot,  aoilMaMad 
that   onouiHi    water   wm  o>capin|[  from  Ilia  imttnU   to    ~  ~ 
|(>c>  \i  |).  iitiblno.     Til*  lUMlw  WM  carrM  forward. 

WtamoUL-A  oatra*(m«lent  of    tbe  SKtfM    It^i/    Tt 
uivo*  tbe  Coiponitioii  to  lake  (u>  Uia  eloctrio  lu[bt  qiMiiina 
■Mvea  at  once.     A  coounittoe,  bo  aaya,  not  of  |ca>  aharahnldan, 
■hoald  baa()(MlBt*d  U>on(|aira  intaand  roport  upon  what  b  ' 
dooe  in  other  lowni.     Ho  wobU  wUtinxly  MV  (•rt<*  *^  V 
««ai  of  itaa, 

Llnr»*«L— The  I'liik^  tiardoMa,  and  twpwrwniwt 

of  lbo  Uv«r|>ool  Tuwd  Ca<t«--il  • '    '  —    -~-h.  \a  allow 

Kloolriu  Supply  (jwiiimii)'  to  p^i  i   HefUw  Pwl 

in  otiIm  Ui  n|ifily  lb(>  hininn  on  r''|iqrty   wtan 

the  t«naBte  deairod  to  aubtAitute  like  c^lrtu  llgbt  for  iba 
prtaeol  In  use. 

WiMdeer.— Mr.  Urelyii  Lianle«  haa  nutda  a  premoal  Ih  iIb 
IViniUor  Oorporulioo  to  mn  tbe  eleolric  li|;bl  inMBlnulm  bv  hM 
now  motor,  nnd  the  wopoail  haa  been  lafarted  te  ths  WaHr 
Work*  Coinniitlon  <Va  ad«iM  Ilia  Oarponlion  ta  obUM  tt* 
■<>tiln(it  of  .i  ii>>|»nmbl*  and  «iperi«nce(l  eananlllnf  Mactn*K,i 
l<>  (oll'ix  bu>  Mlvtoe. 

Aoortnstaa.'-Tlie  AeorinEton  Town  Council <laoiiledaw 
lo  apply  U>  lbo  Local  Govemmanb  Board  f*r  MDatton  tn 
i:  li),uixi  lor  tbe  oroction  and  eqalnnent  of  a  taefaBdoal  aefaaat,  <ad 
lor  £li>,00»hir  lbo  purobaM  of  land  for  the  natnhHatinwt  d  • 
oFnlml  eleuirio  llirhting  rUlbn,  baildee  <(,4W  for  tb*  [iMUlfcaMif 
bath*  and  waahhouaa. 

r»laea  of  Vartauaa'  saardOlsM  — A    Urv*    MaiwIiUKbt  hw 
bc«n  fixed  njHvn  the  i>uraiiiii  of  tbe  new   PabuM  of  VmmM  ■ 


Shaftrabury  ni«iiiie  by  Mr.  Konabl  S«etl  (or  Sir  AawoMaa  bn* 
I'uuple  inuat  be  on  tho  U»k  onl  (or  ila  heaaia  tmrt-xtne  ro^  Ma 
horiion,  and  the  llKht  will  Mrvo  a*  a  boaooci  -     «•  «Bf 

■up|i»o,  to  the  plaet  of  a  very  iMioiealinif  antti  ' 

Kdtnliargh  Tramways  —Tbe  t'orporallon  ui  lUliuininrt  ■• 
pr<i|uicit  lo  rei^RiiR  oAcra  for  ■  laaae  of  (lie  K<lln(futyk  tuttt 
ir.tma'ftj  •.  iur  h  twiioit  of  yoara  h>  bit  ar*  FurMv  nw 

iLciiUm  aii-l  II  ftkelet^n  leiiM  ombodyiriv-   '  ^ i Um*  rwifiwf 

u|ioii  by  theC-uriiombioa  will  ba  lorwardp-:  ._._iidM|C 

on  opfiliiiaUva  to  VVm.  Skinner,  town  otorli,  Cwy 
bur^h. 

Rednotl*n   la  Tolepbon*  Obnrcin.  — 'tbo   KitlionaJ 
('omiHuiy  i.Wniurn  IbviiMul  hate  p^ea  noiioo  nf  a 
rcduDiion  in  the  fe«i  inynMa  by  tlrajr  aabMnbara  for 
tion  on  Ibe  iruiik  line*  betwoon  tbn  foUowlnit   plaiaa  i 
iBoutb,  BoHMcnbe,  Clubtehiircb,  Souibhoma  aa-Soa,  PmI^' 
aapton.  Binbofwtoko.  Wim^wMr,  Karoham,  (lo«|M)rc.  ani  Per» 
tnoutb. 

AUemMiBg  V  Direct  -Tbor*  l#  on*  pmmleni  Mint  to  be  oaMd 
in  coniMCtl'm  Willi  .Sir  llavlil  galouieut^  iww  nmoblna,  aad  thto  A 
let  IiBt  owe  lbo  oti^nviio  hioil  vA  maoblne  pror*  paaaHiml  airf 
elliaiaat—  vix.  (or  turning allumatinj;  into  diraot  oartaeil*— and  ■• 
mifiht  Tcry  noon  aee  (bo  London  EleMr«!Cor|iaraAlaa  pMiaf^ 
couraite.  and  twrnihly  bavins  it*  eralvhll*  npponmrta  Ma 
oa  lbo  li«p. 

aiaokp*elC*BdBlto  ~Ten(ler>arer«q«b«d(<'  it; 

Uyinjtraxl  Iron  piio.and  maklnff  |{nnilUwalr«><'< 
Dl«v(iic  Itifhl  ■.■'HKlitita  wlUiin   llir  tforoiif[li,  for  ihs   I'liTalbm" 
K{iecUlai(i(iM<  ami  forim  of  Umler  may   be   ubMlnml    (mm  (•• 
boroiiicb  eleculoal  eniclnaer.     Tsnilm*  to  bo  tMlvnrad  (■  Mr.  J. 
Hesketii,  borouK'i  utoetrkal  onipaoer,  l*rinoaBi-*tr«mw 
by  1  lib  tint. 

Aatoa  —The  xavcwn  ami  (lOfHiUriiy  of  tbu  iriactrki 
111*  new  Inih*  at  Aolon  ha»  induoed  ib«  unniniltUa  lo  ninlam|lMi 
lbs  introil  notion  of  electric  ltt;h(  tbroagbaut  (be  dIatrleL 
■arrayor  haa    be«n  inttnioted    to  tnakc  rni|ulrf^   tiwa 
jilacoa  wbkh  bate  Hdo(it«al  «lc«ir»ci(y,  and   lu  enihady  tb* 
ol  bU  invrallffallona  tii   a   ri-fiort   lor   |i>OMntatloB  to  lA*  Bowri^ 

an  eiul.v  ibie- 

ftOBIb  leaden  CMtanatMi.  -'nie  midenia  In  Iba  iiiigljtaiBihml 
u(  I'll*  Mwaii  iX  Stork ■'«ll  are  (lolilianlntt  a|pUa4  ihi  iiini— di* 
lbo  KUctrio  Hallway  Company  to  «lnk  a  than  In  tba  madn  wmd 
(hrauKb  wbiofa  it  i>  pr^jiaoarl  to  raiaAve  lb*  walnriala  obMlarf  • 
cxnxaUi^t  the  tuiineU  A  oommlUn  of  lb*  LambMb  Vaatr;  pf» 
poaail  to  Kire  tbe  coni|iaiiy  erory  bclUty,  bat  ka  miaaa4aim^ 
the  obltotion  of  the  inhabilaaU  th*  aiatUr  ha*  baaa  raCwMul  tart. 

WelTorhaHptaa.— Tbo  Bl*etria  Ll|cbtbi«  fVtnmtum  M  tl> 
WotnerliainpUin  1'own  (.'oiinrll  will,  wo  unor"  '      "xmmt^ 

tbe  Coaacil  nexl    Monday  lo  aii(«]rt  lbo  (•ml'  i  ICbwirtwl 

Cooiatruction  Camiiany,  Umi(«d,  lo  euptdy  tb*  ni«uuiB.iiaa  of  ihi 
olcGtrio  liicht  wiibin  (bat  portion  of  tbeWrMKliwUak  tlwOiwBl 
have  docldod  to  light.  Tho  oeet  of  lb*  work  WUI  W  aboat  ttkjmk 
•uilw4T«of  tbotxMtol  buibllBKo  wlikJi  will  bo  wewaarjr  bw  »» 
macbinery  and  other  idaul. 

PartamoNIli  Tttdar*.— Th*  Urban  Saniiary  Autbartty  Im** 
(end«i>  lot  tlic  lapply  and  vrvflmn  nl  biiilcr*,  liaai  aniflan  "^ 
lUoKr*,  Moam  and  watn  (ii**.  ]i>iiii|>>.  uvrlwwd  Ti'ir*  iwaw 
Irateller,  •laetrMal  macbti-riy,  ai'tiaraiua,  f««.  Qwlat  m  tt* 
plana  anil  a|waiAoatino  and  loim  of  tMBabr  oaa  bw  abaMtorf  rf  W' 
At«.  UelUid,  lAwn  clerk.  PwMMwib,  on  i»ytowt  al  tt.  |a  - 
b*  rrturned  on  raceipi  of  a  bona  IM*  laudor.  iWdan  I*  <■ 
deUiervd  by  Janaary  7<,  INO. 

Tanntaa.— Tbo  eloilric  Ihjthllnff  i}iM*tlon  at  TitIm  haaflV 
reacboU  an  IntoroUnK  itay*.     I'elltloue  i-  ii 

lnh«bl>anl«  tba«  Ui*  town,   ootwllfaelai. '  ^npf* 

ahoold    boy   tbe  preatnt  laauUatbm    awl    i-iu-ij    it    an. 

eUiona  Have  been  mm  to  tbe  Board  cf  Tmdibaiiid  iba 
b*«i  that  an  ewpilty  i»  u  b*  iMUMtd  tMO  UM  nwUv.  IM 
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mm)  rtftrrwl  U>  the  ^V'ark*  CoiamilUxi.  miii  it  wm  not  iin(>aMibl« 
,.Mt4t  llis  l^htlnc  ol  ilu!  iwruih  souM  atnitarw  kUr  ba  done  by 
Ub*  I)u«t  Dl<i>oml  l'«ininiU«e.  UadoubioiUy  thoy  would  aeo  thai 
■th«  liui:  ol  ilie  iwiiili  wiw  uaed  ui  iirodaeinR  dactrtciliy  whwlMpr 
[ihev  tiknl  it  or  not.     VVtina  li»  ailvocAUNl  whM  DiHiiit  tw  ilone 

Willi  tli«  du>t  lyiniamod  In  a  d<i*(  dMIruuMr  he  km  iHnfchw)  at. 

Mr   HodtfM  iii.-r(W(l  wlUi  Uii*.  aii<J  thwagkl  lb«  ciMt  oi  iitr  vtMtrio 

li|;ltl<  iwiilit  U"  ilnno  away  wiih  by  (>u(iu»|[  tJ>«  rotnaaol  <Ji6  paiisb. 

lt*a«UiS.— A(.  Uio  (oontiiJy  moeltiiK  o(  tliB  Kcailinit  'IVwii 
iuiu:il  Uft  wmli,  llw  aanwyor  (Mr.  A.  E  L'olliniil  r0)iorl«d  that 
h*d  bomi  Ui  aoKBuuiioaiiun  uiih  tb«  Koadinit  Electric  Lifthtin;' 
.  .auwAyrtapMAuiKUianipfily  of  cuirooi 
for  rigbtiaii  Hn>  liu|E«  town  ball.  Their 
iDMMitw  (Mr.  V«ntii>au)  told  kkm  at 
pcMOOit  hi*  ooin^iy  ««alil  not  Miiiply 
cnrraol,  iMr  imrhiiiMy  bonif  altawly 
loadad  U>  it*  lullonlMpacily.  He  thought 
Ihat  i[  til*  Brrati)f(:iiLf  iitn  now  in  ]irO)'raw 
(m  obiaiDinif  ■  prnriHonAl  or^er  and 
faming  a  <xiiu|«ny  M  aapply  alMtrlcal 
MMlvy  tknM)|[lioiit  lli«  towD  |>n)OM(l«d 
aaliifactorlly  mttnint  Muld  ba  Mip^lM 
<n  from  18  monlfa*  U>  two  ycaia.  Tbu 
tiiMtgt  wouM  b«  aboat  lit.  |i«r  boar  foe 
oviwA.  Tb«  Town  llalU  nod  Uariteta 
Sub-Comuuttoe  mm  iMtnwtod  to  ttooM' 
aider  Mul  ropiuft  to  tlM  oonnallloo  on 
tbe  Mibjact  □(  IwliUdg  th«  btfge  town 
ball  witu  ^•otric  %bt,<ir  lAklng  ntararM 
in  wn»  MhM    way  (or  pratMlinB  the 

Umtwni  111  tiie  roof  of  Um  ball.  At  a  aiibM(|<ia(il  iD««iiD)t  on 
~f»i«iiib«T  ii*  the  «uJ»>MnmitUa  Muottod  tbat  Uiay  did  not. 
jl  |ircannt  rocomiDond  tbat  a>iy  oJtoratian  bo  uada  in  !)>• 
UsbUnK.  OTpaolatly  In  tIow  at  l*o  prababtltiy  of  tka  [t«aiUnic 
^actnc  8iipj>ly  tVini(i*ny,  Limltad.  b^^llg  at  a  «aRiparatir«Jy 
•■fly  dalw  in  a  |i4aition  lo  eiiiifly  eluclric  ouirant  la  Uio  Carpocn 
tion  for  tlia  vutyinti.  Tlin  Kub'poTnoiiUw,  boir«v«r,  loooumoiulrd 
lhat  lb«  timbera  in  Ibo  roof  o[  ilio  liall  be  ]>aiiU«d  naar  tlio  giu 
jet4  with  Mbortot  pais  I,  and  thai  t^  ourT^or  boauiltoriMil  Ut 
\tfivtdc  ihlaltU  to  nr«vHnl  tho  |Alot  li([bt  hlowtnit;  uot,  wt  iiow 
i>f[«n  lujijoix.     Tbu  rvport  wa*  aiiraad  to 

City  UfkUas— At  tho  moattair  ol  tba  City  OoniiniMlon  of 
8«w«ra  on  TixwUy,  tho  aubjoct  ol  tbo  alootrla  lichliag  o(  Ui« 
alc««la  oama  forward,  (.'olonul  Hvywood,  tbo  onjcincar,  aaid  h« 
had  appllad  to  tbe  <.)«•  tiJKhl  aixl  ( «h«  <.tom|i«ny  wttli  rtward  to 
utitiaui);  tjia  wMing  laiBppoiita  in  ills  ri<leiit<««la(orinoaiidaac«nt 
lifthijt  ill  aMcb  a  WBV  tliat  il  tbe  elocttk  light  •bould  fail  Ibo  Ka* 
wonld  allll  ba  available.  Tlio  caiii|Any  bud  replied,  |nintitig  oat 
the  dilftouttlee  nndar  which  they  at  iwotont  wore  canyini!  o"  th* 
•tcMt  iWhtlng,  They  were  beii^  |ireeocul«d  by  tho  (itv  aulbori- 
tlaa  tor  the  impurity  of  tlie  gai  *U|i|rfM  to  aoiiio  o(  tne  Inmiie, 
which  impurity  wa>  du«  to  tlw  ureaenea  of  i>ul|ih<ir<>t««d  hydrotcm 
owiujt  to  the  atagiiBiiC  gai  in  ibe  dinuaed  c""  inllnr*  hihI  iiIiim. 
A|[*iii,  lainpn  wcr«  continuaUy  belii|r  ligbinl  by  uiinutbcilMxl 
liaraoua  in  eonaeqaenee  ol  tbe  Mluiu  of  tho  electric  light,  aiiil  by 
inlMliieroiia  pea|da  poMlnir  on  oinnibiMoa  Tbe  loa*  arinnt;  from 
thoM  imMtioei  wan  Mt  lo  Mriuu*  when  Itio  laiiti*  wore  viailed 
twioo  a  4^  for  the  putpoae  of  turufng  ih<>  liglil*  on  uid 
off.  The  ooBOpany  Ihouoht  the  Coinmimioii  woubl  rouigiiiM 
the  fact  that  Iboy  bail  done  all  in  their  |iow«r  to  fanill. 
tat*  the  linp«<ir«d  Uffhllan  nf  the  ■treeu.  «vun  at  cun> 
■tdeceble  ooet  to  tlimuMlve*.  and  outwithaUnclIng  (luit  Uio  con- 
M  QMita  frooi  litoe  to  tinie  wore  (a  fat-our  of  an  oupo' 
node  of  l^rbtfng.  Tlw  oampany  could  dm  allow  thejr 
I*  reoiMa  a<  aagiceMcd.  bnt  lh«y  iirot»»«<),  v  coon  »■ 
ppoata  were  aUliaed  for  U>«  eteeino  light,  to  vacate  th«nt 
thur.  <k>l«ii*l  lleyweod  mM  that  was  a  moM  iDiperlwit 
r  for  the  t^^oamlwloa.  Tbeiw  would  be  no  attemailfe  aupply 
la  eaae  tbe  eleettio  llt[hiabDuU  fall.  The  lettor  wm  roforred  to 
Uw  SuMta  UomnlilM 

rrew  the  ■■  LoBdea  OaaelU  *  -Tb«  i«i<ie<i  of  ili«  Oa-jiu  tor 
NuTwnber  !!3  and  2V  onnta4n  iiiu«b  Idiw««Uiii,'  infonu^tfon  iw  t« 
pcopoaed  work.     Tho  Imwo  ol  Xoveiuber  2S  ban  the  (alluwing  : 

Hauunmtc  IB  ita  Bill  tahea  jiowoin  to  ein|>uw«r  tho  (^pomtion 
he  ereM  dyoMinop,  engine*,  and  othe*  inaohonry  lor  the  geaore- 
Ifoa  and  au|>{ily  of  •loutrinity  on  (he  landa  herebbafarv  tUeoribed 
aad  known  aatlie  Jenny  flain  ft'arm  ur  Irrigatfoa  farai,  and  lo 
a«tliohae  tho  t.W|ionitlo<i  to  4voot  ur  Uy  down  oondnotim. 
•kisirio  llna*.  and  oUm*  vloetrical  apiauatua,  for  tiM  oonveynDoe 
Of  trwiewiMiMi  ol  elaauiE4ty  fivtn  the  profioaed  woika  to  ibu 
boraugk,  eml  (or  thoee  paifOMa  to  break  u|i  and  leterfeio  with 
Unau,  kishwiajw,  drain*,  km  and  water  nutlna  and  plpea.  and 
in  reapecn  of  the  tnatlwe  aforesaid,  to  oonfer  on  tlie  i;ort>arat«>n 
all  or  wme  of  the  newan  girea  U>  Uie  Corpomtioii  by  the 
Uarratate  Klaotrlo  Llahtlng  Onlor,  IWH.  and  the  Elcctrio 
Ugklinc  JMU.  iwa  and  IMll. 

Hkxumam  dMdr«a  (o  oUalii  a  piwUlona)  ordM-  for  efootrlo 
llefcUi^. 

CiTT  tta  SoiTTit  LnXKON  IUrLi>tv  atk  lor  additional  power*  to 
obtain  hMid  lor  mcn|il«lion  of  railway  and  (or  other  piitpoM*. 

BiuaNMJi  »■■■  1(uv»  Klhthii-  l.xiirT  l'->mrx>'\  a*h  (or  leave  Lo 
brieut  In  a  Bill  awl  to  |iaiw  an  Aol  for  a  vnriety  of  pur|>oaM  oon* 
aaoleil  with  tlie>uii(>ly  nfeleotrlo  energy. 

St-  M*ai,  Lti.i»uTu^  (XubtN),  for  a  iiro<rlaoaal  order  fa*  the 
llelloway  Kfoolrloity  Supply  C<Mn|iaay. 

Tit'SriiiA  ^ao  r«i)«U«i  a  jirottaioiial  order. 

tatnM,  «iDMqr  otJMr  tUoifi,  aaka  far  a  prwiaional  order. 


BaintrroM  «)n>  RornKonKix.— TfaUBill  dcaU  with  a  adqaa 
tiibject.  It  propo«««  to  (ono  a  ooni|wny  aad  ooMlruot  la 
eteotrlc  nulway  from  I'Mton-plaoo  groyne  la  Rottlngd^M-  Tb* 
following  abairacl  from  tha  0»zrtu  noltm  will  ozplaln  the 
vicwi  of  the  promoter*:  To  make  lutd  malntJUn  tho  railwey 
Jntty  01  landing  place,  and  w«rka  haretaadror  daaaibad.  mt  aaa* 
l-nrt  or  yiuu  theroof.  with  all  proper  rtjmowa.  pt 
(tiipcouvlte*.  MdiajK*,  building*,  apnaraliua.  iteneraliog 
and  isBebiaury.  uuplianoee,  wotlie  nnd  eani-M  ' 
naoled  IhurowiUi,  that  is  to  tay  i  I.  A  railway 
in  the  |«riiib  «(  lirigbton,  in  the  ooeaty  of  auwai, 
I'luloD-ploco  groyno.  on  land,   boauh.  or  foroahoM^ 


^rliMtSrt 
la«a*e  t 


el  Utwnaa  U^wk 
I  yania  f  ran  ika  dA 

ting  at  ■  natal  aa  <h< 


llie  ('ar|M>ntiun  of  Brigiiloa  (t«ia  tb*  Cn>wn,  thonoe 
alonfi  Iha  bench  nnd  &r«ihor«  On  the  level 
loK  -BAtcr  mark,  ut  a  dMCaoce  of  about  lOU  jf 
to  Ibe  village  ol  Rottingdoan.  and  terminating  at  ■  iMal 
•oaehore  immediately  to  the  woatwnrd  of  RoUicifrieaa  li«|v  B 
the  |)ari«h  of  Rottln^ewi.  2.  A  MMy,  or  UuxUnn^laM  «a- 
niencing  nt  Uiv  ternsinntion  of  iIm>  Wore. Man ttonad  NW^f  !■ 
tbo  pnriith  o!  Itotlingdean,  ami  preceodiag  Uimmm  InaaallMtf 
direction  over  the  ^reabore  and  into  the  seat  for  a  dMaaaa^ 
^'Ft.,  or  tberoaboiita,  and  lerninntioir  in  tba  va.  U  m 
iulciided  UiM  tbe  railway  thall  be  cooitruuteti  oa  a  gaage  ri 
'24ll  ,  ami  tbol  Ibo  carriagee  to  bo  run  thereon  •hall  ba  mm< 
by  eleotricilj'  or  meobiuitcel  |>ou«ri  and  thitt  Ibo  |ilalfan— M 
bodtea  ahall  oe  pUccd  at  tioilb  nn  elevNtiou  an  to  ha  aala  bm 
inlorruplion  by  the  •<«. 

BtjtcKrtHii.,  St.  A>!>ia,  asi>  LrruAti  raitniraaii  antanetoaed  ih» 
ways,  wliiuh  would  probably  be  worked  eteotrtoalljr. 

Wk»t  UKTWtratJTAM  TkauwjIv*  OiMi'ASv  ra(|ult«  (nrtber  |wi«**> 
uiid,  among  other*,  lor  tho  ute  of  electric  Iractlon. 

HtuMERKMirii  appUea  for  n  {iroviiioiud  order.  *«  >lo»  IlKltart««  , 
nnd  ditto  At-TWimni  «M  and  ltnw-iio<(,  on  behalf  ui  the  Haa 
oboter  (idiaon-Swan  Company. 

KGNMNirTiiv  iM>  K.SKiii'niiHiihiR  Blhtuo  LinvTixa  OtsvuT 
dralre  oonHrmutbin  of  an  agreenont  traatferrlne  aooM  or  aB  tie 
ponere  of  tbu  Chelwoa  KleMrloUy  Hupply  OmnfiaBy,  aad  etk« 
[lowere 

NcwHARKKT.— The  Itilti'b  Electric  t-lgbt  Company  aek  far  • 
pro*t*iMu>l  ortler  (or  {fowauukel. 

Sautokc  lairoduce*  a  BtO  to  ««netntot  Inuwaye  whlob  auf  ki 
Merited  elect  tlrally. 

Soi'iH  STAfroMwitiac  Ta.\M«AV  OuMI'a.vi  r«qntr«alarthar  |«w^ 
for  eit<inaion>  and  altoratlooa 

TtiD  iin.nit.  of  Nov.  2»'.  I..iu\>^T»7i.— The  Cbmty  ef  LimIm 
Bleclfic  LiuliUng  Uooipaiiy  a*k  for  a  pnyviaional  orilar. 

BuioMTUM.— Brighton  Hnd  Hove  Kteolrio  UKhtlnr  Caoipv^ 
rroviaional  orlor  to  *apply  within  Ibe  borangtt  of  Br%hMi  ■■4 
the  |iarlah  of  Preetoa. 

BiHMtTfutiiii,— Ontnl  (Cabte)  'n*iBwayi.     Conatmctlon  nt 
way*  with  power,  amoog  other  thing*,  to  <im  aluMrio 

Chalaea.^Ur.  T.  W.  E.  IIi|arMW.  A.M  I.C.G..  Um  eanvysl* 
(lie  VMtry,  baa  reporlod  upon  the  propoood  Claphaw  «d 
I'addlngton  Kailway.  Tliv  ni|iaTt  deala  fully  aiOi  tiM  wh* 
Blatter,  and  the  poaelble  ilialarbanee,  ■•  wa>ll  ■>  ralsa,  la 
bi>  diitrict.  Tlie  reanacka  made  la  ilie  teperl  dwkllng  B«fe 
olootric  traction,  if  ueeJ,  ate  a*  folkiwai  "  Il  innaa  ata 
bo  borne  in  mirxl  ibot  tbe  deecriptien  ef  oar  In  ba  i^ 
on  this  lino  will  lUSei  vary  coa*idar»bty  itmn  that  aaed  tm  «* 
ordluMry  railway.  Tlie  we^[ht  ol  a  Uvln  on  the  INaofot  IWIea( 
when  loaded  with  uaaeeagwa  k*  aahl  lo  Im  aboal  :MI  \«tm,  wham* 
a  kwded  tr^B  on  the  8oath  Loiulen  BleatrlDal  Rail  way  ta  «^d  «e  h* 
onlyMIOBL  It  i*  <iuit«  powiible  thai  (b«  [fakiiulo  be  naad  w  IW 
propoaed  CUphan  Junrtion  aail  Paddleglon  KaiUay  wai  hel^ 
than  tlMt.  it  the  iBOtive  power  ia  eaUe  power  tnataad  of  ' 
Tbecbuee  In  the  0»ua*  notice  dealiiMc  wtth  ihla  m 
•  The  motive  power  to  bo  «ui|)lav«d  wHT  be  rnbla  power  «r 
trMty.  or  •MOn  ■Wtlv*  power  f  other  than  aleain  looonioUvw) 
Board  of  Trad*  may  appror*  i '  bnt  I  think  U  U  Highly  f 
that  eteetricity  will  be  ueeil.  a*  ibe|wla«il[NdMiKti>«<mu  Oie 
w  Mr-  J.  H.  nrcathead,  who  ooMtrwIed  Uie  t'lly  ami  SaMk 
Loadon  RIectrlcnl  Railway,  h  hich  b  thr  pionwor  railway  of  thlain* 
If  the  motii-o  jiower  !■  ctCTniit'ily,  awl  <-'ir>  <>f  ■  aituibu-  dMoleMM 
to  thoee  on  the  City  and  South  Loadan  lUllway  are  aaad.  I  abaM 
tliink  that  the  paailng  of  en  aHlnaty  b«(Mar^  (»n  w^  ekak*  tka 
bouiM  far  more  than  a  )WMln«  tnla.  Aa  resarda  St.  L*b>* 
garden*,  the  promoter*  are  otearly  iMag  fur  an  aanamwil^  tad 
one  which  thoy  eoaM  not  eipeol  U>  obtain  for  DatUn^.  li  tai** 
hoWBTar,  be  «ald  iJiat  the  lauaing  of  Uwlat  under  tha  RBfihaM  ^ 
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in  «ny  way  interfere  with  their  Dse  by  the  public,  and  as  the  pablio 
will  eventually  be  beneSted  if  the  railway  is  maile,  I  would 
Bugeest  that  the  Vestry  oak  the  t^geai  to  the  pnimotars  to  confer 
with  bhem  as  to  the  annual  rental  to  be  paid  by  the  comjiany  for 
the  privilege  of  pauioK  under  these  pkrdeDB." 

Coveniry  Tttuoawmj*. — At  the  last  meetinirof  the  Coventry  City 
Council  the  Mayor  (Mr.  Sinfrei')  moved  the  adaption  of  the  report 
of  the  tieneral  WotVa  Committee  with  reference  to  the  proposed 
introduction  of  electric  traation  on  the  tesmways.  The  systMn 
proposed  by  Mr  W.  S.  GrofF  Baker,  the  owner  of  the  tramways,  ii 
that  known  aa  the  Thomson- Houston  orerbead-wire  systeiD. 
While  aidmittintr  that  in  ibe  matter  of  effidenoy  the  system  left 
nothing  to  be  desired,  the  Mayor  contended  that  the  overhead 
wires  ware  very  detrimental  to  the  appearance  o(  the  atreeta,  and 
on  that  ground  they  ou|[ht  not  to  consent  to  the  introduction  of 
the  ayatem  into  the  nnrrow  atreets  of  Coventry.  A  letter  was  read 
from  Mr  Baker  commenting,  by  the  way  of  reply,  upon  the 
rieneral  Works  Committers  rapoit,  and  stating  tiiat  the  appear- 
ance of  the  wirw  at  I«edi  bm  na  rwambhnoa  to  Un  itirea  wd 
supports  as  they  would  be  constructed  in  Coventry.  The 
Mayor  said  the  proper  policy  waa  to  wait.  Alderman  Tomson 
seconded  the  motion,  referring  to  the  very  ugly  and  offensive 
erections  overhead.  In  wide  Htreeta  they  were  bad  enough,  but 
in  narrow  atreeCa  they  would  be  still  worse  Atdermao  C.  J.  Rill 
opposed  the  report  bo  far  as  the  eighth  clause  was  concerned, 
which  recommended  sanction  to  the  temporary  use  of  ateam,  to 
which  he  was  opposed  moat  atrongiy.  He  |)ro[io*ed  that  the 
report  be  referred  back  to  the  committee  to  deal  with  the  point. 
Alderman  Fariah  eeeonded  the  amendment,  which  was  lost  by  a 
large  majority.  Mr.  West  said  he  was  not  at  all  i>atiatied  with 
the  report.  He  strongly  sup[iort«d  the  electric  tramwaya.  and 
reminded  the  Council  that  only  seven  months  i^o  the  Coventry  Cor- 
poration curved  ateam  tramways  in  the  heartiest  minner.  nnd  ashed 
for  electricity  ;  now  theOenerfi  Works  Committee  objected  to  elec- 
tricity and  proposed  to  apumi'e  of  steam.  He  moved  that  the  matter 
be  referred  to  the  Council  In  committee.  Mr  Lee,  innn  animated 
speech,  aupported  'he  aniendment,  remarking  that  the  system  was 
giving  every  aatisfactjon  in  Loeda.  Alderman  Toraaon  having 
spoken,  Hr.  Loudon  said :  If  it  was  to  be  a  iiuestion  of  steam  or 
electricity  with  overhead  wires,  then,  by  heavens,  let  them  have 
electricity  1  He  contended  that  the  matter  had  not  received  fair 
treatment  in  the  General  Worka  Committee.  Alderman  Marriott, 
as  chairnuui  of  that  committee,  strongly  nroteaced  ;  and  Mr. 
Andrews,  in  supporting  the  report,  objected  to  the  attempt  to 
force  the  lianda  of  the  Council  The  question  was  diacuaniad  nt 
ffreat  lenf^tb  in  an  animated  and  excited  manner.  Ultimately,  the 
Mayor  said  the  whole  question  was  one  of  the  unaightlines*  of  the 
overhead  wires,  and  announced  that  Mr.  W.  S.  Graft'  Baker  was 
prepared  to  erect  poles  and  wires  along  a  portion  of  the  route  to 
f;ive  the  Council  an  opportunity  of  judging,  and  the  matter  was 
then  adjourned. 

NoMUMftom.  —The  Special  Committee  appointed  to  deal  with 
the  electric  lighting  of  the  borough  have  pre[iared  the  following 
report,  which  was  preeented  to  the  Town  Council  at  their  ineeting 
on  Monday:  "That  the  delay  which  has  token  place  since  their  last 
report  was  presented  to  the  Council  in  November  of  last  year  has 
bean  used  by  your  committee  for  the  imruoae  of  carefully  consider. 
ing  what  atejia  the  Town  Council  should  take  to  carry  out  the 
electric  lighting  of  the  town,  and  of  obtaining  information  toguide 
them  in  the  course  which  should  be  adoptea  with  respect  thereto. 
Vour  committee  have  mode  themselves  acquainted  with  the  method 
of  electric  lighting  uwid  in  various  towns  in  the  provinces, 
and  in  London  and  its  suburbs.  The  electrical  engineer, 
Mr.  H.  Talbot,  has  been  engaged  under  the  direction  of  your 
committee  in  making  himaetl  acquainted  with  the  wltole 
of  the  central  portion  of  the  town,  with  the  view  of  adviaing 
aa  to  the  best  method  of  supplying  it  with  electricity.  Mr. 
Talbot's  report  is  printed  in  the  appendix.  Mr.  Tali>ot  recom- 
mends the  low-pressure  continuous-current  three-wire  system.  In 
combination  with  the  high-pressure  continuous-current  and  trans- 
formers, Vour  committee  have  had  Hime  anxiety  with  regard  to 
A  site  for  a  centrul  atntion.  They  advertiaed  in  the  local  [)a|>erB. 
and  the  moat  suitable  site  which  has  been  btought  under  their 
notice  is  that  mentioned  in  the  report  of  the  engineer — viz.,  the 
■ite  between  Talbot-atreet  and  ^Vollaton  street,  known  as  '  Hol- 
bom  Villas.'  Thia  [iroperty  can  be  purchased  at  the  price  of 
£3  12e,  6d.  per  yard  They  are  of  opjnion  that  the  price  is  fair 
and  reasonable.  They  therefore  advise  the  Town  Council  lo 
authorise  them  to  conclude  the  purchase  of  the  above  aite  for  the 

Eurposes  of  an  electrical  station  The  whole  of  the  land  will  not 
B  required  at  once,  but  it  is  only  prudent  to  make  provision  for 
the  future  extension  of  the  works.  The  Council  will  see  that  the 
total  estimated  outlay  ia  aa  follows  : 

land  in  Wollaton- street    £10,175 

Capital  outlay,  buildinga,  plant,  mains,  etc 34,580 

Total  £44.755 

Your  committee  strongly  recommend  that  the  above  purchase 
should  be  completed,  and  that  the  necessary  plana,  drawings,  and 
specificationa,  as  aeb  forth  in  Mr.  Talbot's  report,  should  tie  put  in 
hand  for  the  building  and  plant  required  for  a  central  station, 
and  that  the  consent  of  the  Board  of^  Trade  should  be  obtained, 
and  that  your  committee  be  authorised,  aa  soon  as  such  consent  ia 
obtained,  to  advertise  for  and  accept  tenders  for  the  execution  of 
the  necessary  wotks,  and  that  your  committee  should  be  autho- 
rised to  take  all  such  steps  aa  may  be  necessary  to  give  effect  to 
their  recommendations.  Dated  thia  15th  day  of  November,  1893. 
John  Turner,  chairman.  The  engineer's  report  ia  as  follows : 
'  QontlemBD,— I  have  the  honour  to  r«port  that  altw  mature  wid 


carefal  eonstderation  of  the  qoestion  as  to  the  beet  meaoa  of 
supplying  electrical  enet^y  to  the  town  of  Nottingham,  under 
the  Nottingham  Electric  Lighting  Order.  1890,  ancT  having  due 
regard  to  the  [irohable  requirements  of  the  town  as  to  the  use 
of  electrical  energy  both  for  lighting  purposes  and  for  motive 
power,IbegtoBdviBe  the  adoptionof  the  low-pressure  conlinnoua- 
current  threo-wire  system,  as  being  the  most  suitable  and  con- 
venient for  meeting  the  demands  of  a  mannfacturing  town.  But 
to  make  tbia  system  more  economical  and  able  to  supply  distant 
and  scattered  areas,  such  as  the  park  and  the  north-east  portion  of 
the  town,  I  advise  the  use  of  high-preasnre  oontinuous  currents, 
with  ooDtinoouB- current  transformers  and  batteriee.  This  latter 
part  of  the  system  could  be  added  when  required.  With  a  low- 
pressure  three-wire  ayatem  an  area  of  one  and  a  half  miles  diameter 
can  be  supplied  from  one  generating  aCatfon,  providing  the  station 
is  near  the  centre  of  the  area ;  but  by  using  tmnsformerB  the  area 
can  be  increased  to  two  miles  On  inspecting  the  town  nith  a 
view  to  the  selection  of  a  aite  suitable  for  a  generating  station, 
I  find  that  the  only  one  available  in  a  central  position  is 
that  lying  between  Woltaton-atreet  and  Talbot-street,  and 
known  as  Hoilrorn  Villas.  This  aite  contains  about  2,800  square 
yards,  and  ia  most  central.  By  taking  thia  as  a  centre  and 
deacribing  a  circle  of  three-quarters  of  a  mils  radius  (which  Is 
the  practical  limit  of  a  thr«e-wire  system)  it  extends  to  Hardy- 
street  on  the  north-weet,  Emmanuel  Church  on  the  north-east, 
Sneinlon  Market  on  the  east,  Bloomsgrove- street  on  the  west,  and 
Waterway -street  on  the  south.  I  advise  that  the  buildinga  at  the 
generating  station  should  be  at  first  designed  to  contain  sufficient 
plant  for  ^guplying  electrical  energy  for  13,000  Mc.p.  lamps,  but 

Iilant  ahould  only  be  put  down  for  10,000  lamps.  This  would  add 
lut  little  to  the  expenditure,  and  would  enable  more  plant  to  be 
put  down  when  required  without  having  to  extend  the  buildings. 
The  buildinga  Lo  be  ao  designed  and  constructed  that  shonld 
necessity  ariae  they  can  be  extended  at  any  time  without  inter, 
fering  witli  the  working  of  the  slAtion.  The  chimney  should  be 
built  of  sufficient  capacity  to  be  able  to  accommodate  boilers 
capable  of  generaUne  ateam  for  supplying  at  teoat  20,000 
S-c.p.  lamps,  as  the  extra  coat  entailed  in  building  a 
large  chimney  would  not  be  so  great  aa  building  a  second 
ono  when  an  extension  of  the  plant  becomes  imperative. 
I  adiiao  the  use  of  lialloway  or  Lancashire  boilers,  with  a 
feed-water  heater.  This  apparatna,  by  utilising  the  heat  of  the 
exhauat  ateam,  raises  the  temiierature  of  the  feed  water  to  about 
isiodeg,  F.,  and  the  condensea  steam  can  be  oned  in  the  boilers, 
thus  saving  coal  and  water,  and  in  addition  preserves  the 
boilers  to  a  great  extent  from  incrustation.  Willans  central 
valve  engines  are  in  uae  at  moat  of  the  electric  light  atationa  in 
England,  and  from  my  experience  I  consider  them  to  be 
economical,  and  to  coat  no  more  for  repairs  than  any  other  type  of 
high-speed  engine.  There  are  some  good  o|ien  tyue  vertical 
engines  made  by  Tlavey,  Paxman,  and  Co.,  of  Colchester,  and 
Beiliaa  and  Co.,  of  Birmingbout.  The  former  are  k>eing  used  at 
one  of  the  London  stations,  and  the  latter  have  been  selected  for 
the  central  station  at  Preston,  but  hating  had  no  experience  with 
theae  ;iarticu1ar  engines  I  cannot  speak  of  their  efficiency.  I 
odviae  that  the  dynamos  ahould  t>e  tendered  for  by  the  beat-known 
maker*!,  and  that  in  the  specilicBtion  there  ahould  tie  clauaes  to  the 
affect:  I.  The  contractor  to  atate  the  amount  of  water  he  will 

Suarantee  shall  not  be  exceeded  per  electrical  horse-power  at 
ynainotermmals  per  hour.  2.  The  dyoaraos  to  be  subjected  to 
eight  hours'  continuous  run  at  full  load  at  the  contractor's  works  in 
the  presence  of  the  Corporation  electrical  engineer,  3,  Attheendof 
the  run  to  pass  the  Admiralty  apecitication  aa  regards  heating, 
etc.  These  must  be  laid  in  alt  the  streets  mentioned  in  the 
second  schedule  of  the  provisional  order,  and  known  as  the 
'compulsory  area,'  and  in  other  streets  when  required,  in  com- 
pliance with  the  Nottingham  electric  lighting  order.  Low-pressure 
mains  are  usually  of  bare  copper  strip  carried  on  insulators  in 
concrete  culverle  under  the  footwaya.  Thia  ayatem  haa  t^e 
advantage  of  being  cheaper  than  any  other  when  large  mains  are 
necessary,  but  for  amall  mains  the  cost  is  about  the  same  aa  for 
inaulated  cablea.  The  diaadvantagea  of  bare  couper  maina  are  : 
1.    The   woik   takes   longer  to  execute,   and,   therefore,   causes 

Ereater  inconvenience  in  busy  thoroughfares.  2.  I^^cautions 
ave  to  be  taken  to  keep  the  culverts  free  from  water  or 
gas.  1  ad  vine  that  bare  copper  ahould  be  used  where 
large  mains  are  required,  and  that  insulated  cables  drawn 
through  iron  uipes,  or  other  approved  conduits,  should  be 
used  where  only  small  distributing  mains  are  neceasary  ;  and 
to  ensure  a  good  and  stlicient  system  of  mains,  the  contractor 
should  be  required  to  keep  the  same  in  a  satisfactory  condition  at 
his  own  expense  for  a  period  of  three  years  after  the  com|jletion 
of  the  work,  and  at  the  expiration  of  that  time  the  Corporation  to 
take  them  over  only  on  condition  that  they  |>ass  the  teat  as  men- 
tioned in  the  specification.  These  ahould  be  tendered  for  by  local 
engineers,  I  advise  that  a  live-too  traveller  should  be  erected  In 
the  engine-room  to  facilitate  the  erection  and  dismantling  of 
machinery.  I  do  not  adviae  the  use  of  more  batteriee  than  are 
absolutely  eeeential  for  the  ecooomical  working  of  the  station,  and 
conaider  that  one  capable  of  supplying  1,000  Sc.p.  lamps  would  be 
sufficient  to  guard  against  a  sudden  breakdown  of  machinery,  and 
to  supply  current  without  running  the  machines  during  the  hours 
of  small  demand.  A  small  battery  would  be  required  for  the  pork 
district  ahould  there  be  a  large  demand.  Whatever  typeof  battery 
is  used  should  be  maintained  oy  the  contractor  in  an  emcient  state, 
at  a  reasonable  rate,  and  for  a  lengi-hened  period.  These  should  be 
tendered  for  by  well-known  contrEu;tors.  There  are  several  kinds 
of  meters  in  uae  at  the  present  time,  but  none  of  them  have  as 
yet  been  certified  by  the  Board  of  Trade.  Proli^blT  before  a  meter 
IS  required  in  Nottingham  th«  Board  of  Tntde  wUl  hav«  oertifled 
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wa*.  I  *miKM-t  ik*  cuitiAl  o«tlaj  oa  bai>]u)gi  of  lalEciait  tue 
(»  *eiW3M»faag  plmat  lor  I3.W>  Hep.  linipB.  mai  ^eaenling 
flam^  BaiM.  BK«n.  Mc.  for  tO/jOb  luipa  >:  £34.»l>.  Tae  ■!« 
nt  WeIdMo-«vcct  "-"-i"  *Z,M7  Kiiure  vA.'di.  uid  »:  72e.  fld.  per 
yarJ  vH!  wrt  £I0,I7S,  f 'r;"Z  &  toul  eiF>»di*cre  of  £44  T». 
TW  apfTOiwn  acm  «t  «»rkiM^  s  ccdk«1  Kuim  of  11X000  b-cp. 

ihM  tfac  wEroIeof  cL«  lubpf  vill  bt  in  lue  far  Wl  ho^r*  [leraii&Dm 
«al  b«  £3  5M,  SBJ  ibe  ivtcbm  derrreri  from  14,000  ^  p.  Unp*, 
•MCMUiI  ikal  a*ca  lanp  it  io  ace  for  GiA  boon  per  aBaniD, 
aad  6d.  fcr  Board  of  Trade  unit  u  c-iwsod,  «iU  Ike  £l,9oO— 
^Majnj;  a  [«<£:  of  £1.441.  or  4  per  cent,  in-^rat  on  tbe  co«t  of  tb« 
iita Ihlioa,  cxelanTe  of  the  lud.  The  rercnoe  from  tba  wme 
wwhw  of  Uei*  :f  is  ue  for  700  boan  eacb  per  wukDm,  wiU  be 
£S,,,S,  anri]  tiw  approximate  owt  of  vorfciop  tbe  etuioo  for 
fp^iljiBy  lO.gOOlaMpa  for  TDObenw  per  anoum  vill  be  £3fie7, 
»bn»iag  ■  profii  ol  £2,IM,  or  Sj  per  cent.  inuiMt  od  U>e  com  of 
Um  itittallatioo.  and  a  proportioitale  pan  of  ibe  capital  'vix., 
£2,SfJl>i  eipecdtd  on  tte  nte.  It  U  frntod  in  practice  that  odIj 
tltrae  fiftbi  d  tbe  lamp*  ir.ttalUd  are  ever  in  nee  at  one  time,  »o 
tkat  it  li  perftctlj  aafe  to  eonnaet  tlt.OQO  lamp*  to  tbe  maina  of  a 
e<ntfaJtat>nnba«ingniachiD«rycapibletJ»uptJyipg  10,000  lamp*. 
If  ICMA  lamp*  are  «o  coDoeotcd  aiid  are  D*cd  lor  &/)  boon  per 
aaninD,  tbe  rereooe  from  lame  will  be  £7,9'2fJ,  and  tbe  coel  of  |>n>- 
dmeiag  tbe  aloetnoal  •nerey.  inclodin);  Diaiiiiauiice  and  deprecia- 
tion, will  b*  ajiproumately  £3,7^,  iboving  a  profit  of  £4.131,  or 
«ter  10  per  cent,  iaterot  on  the  ooft  of  the  initaUation,  inclailiiii; 
a  prsfxirtioaale  aotoant  for  lud.  it  will  be  aeen  from  the  abore 
rtMMBaou  tbM  tbe  con  of  runnioit   lO.UM  lamp*  for  700  hoars 

Csnoam  ii  only  £7S  more  than  for  raooini;  the  lame  number  of 
pa  (or  fltPO  boars.  Thia  i«  aceo<inl«d  for  by  tbe  fact  that  in 
beta  caeea  ibe  atsndini;  cbartcte  for  depreciation,  mainteaance, 
Mkd  wafei  are  practically  tiie  kame.  and  the  extra  coat  is  tor  coal. 
water,  asd  Mores.  It  therefore  follows  that  aa  tbe  number  of 
taapa  in  oae  iatieaatu  the  com  of  production  will  decrease.  The 
locu  anthoritiea  which  have  adopted  electric  liKbting  are  Si. 
Paaeraa  Vimtry,  Brighton,  Bradford,  filajt^ow,  Dandee,  Vork, 
Oldham.  Ball,  Muicbater,  Itrutol,  Worceacer,  Portsmouth, 
Soalbport,  Bumlej,  Hantey,  Aberdeen,  Derby,  Wbitebaven,  and 
Blackpool  Corporatioiiii.*"  Tbe  conaideration  of  this  report  was 
postponed  to  s  ipecial  meeting. 


PROVISIONAL  PATENTS.  1892. 


NOVTMBEX   28. 

S16n.  Aa  ImpMrm*  aUebleal  meter  ■■<  reaerter.  Pierre 
Fey*  and  Jean  Lorwa,  97,  N'awgate-nreet,  London. 

Z1S08.  Improremeua  In  alartrlo  aaaattiBs  of  alomlnooa  and 
athsr  rafrneterj  ares  or  eompeands.  Thomtu  Leopold 
H'llliion,  95,  Chancery- lane,  London. 

S1701.  ImprsTioastB  la  Ifea  redaottoa  or  trektOMMt  of  ra(ra» 
Wrj  nTtrl'lir  aompooada  by  alaotrle  ameltlng,  Thomas 
f.>eo[iold  Willaon,  56,  ('haneerytane,  Ixnidon. 

21703.  Btoetrla  ^tparatas  bv  tUMrta»tlaK  tke  sl(Ma  of  tr^ 
ai^u  ta  tfea  dark,     (iiovanni  (iusaaino  Ji  (iiovanni,  2H 
KouthampUin-buildinKBi  Chancery- lane,  London. 
NOVEMBRR  20. 

317E0.  lMpre»emsatn  la  maaaa  or  npparataa  fbr  mm  la  type. 
wrtttac  sr  typewiltl—  later  eewmnalnatlna  with  Ifee 
aid  of  •laetrtalty.  Albert  David  N'eal  and  Howard 
French  Eaton,  55,  (.luncery-Luie,  London.  (Complete 
■jiecification. ) 

217112.  Imprarameata  la  alsetrleal  realaiaaee  eoUa,  Siemena 
Bros,  and  ('n.,  Limited,  and  John  Xebel,  2H.  Southamp- 
ton'build  inK*.  Chancery -lane,  f^ondon. 

21 7M.  Improramisla  fa  tka  mannlitottire  of  alaetrodaa  for 
aioalsers  Emile  Aii'trcoli,  IH,  Somerleyton  .  road. 
HHxton,  London.     (<^>mplete  B|iociticatian.) 

2IB03.  Impraraneata  la  aUetrtn  traartM-mers.  Charlua  Eu|{en 
Lancelot  Brown.  4H,  Lincoln>-inn-fiel(lR,  Londun, 

21811.  iBpreTonanta  in  multlplUMa  altaraaUnc  •  oamat 
■Mters  wllboiit  separata  ezeltatloo.  ChurleH  Eugen 
Lancelot  Brown,  40,  Lincoln 'b- in n-tield a,  London. 

S1S3U.  ImpreramsBts  la  apparattis  oeanasted  with  flezlbla 
•Isotrleal  ooadaoton  and  la  oleetrlaal  oonnaotloas 
tbetefer  appUeabla  for  nan  la  miaas.  Clauilc  Willium 
Atkinson  and  tlie  Electrical  CoBlCuttiiig  Conlrnct  Cor- 
IHiralion.  Limited,  I,  Queen  VicloriA-Btrect,  London. 
(Cum  plot*  sjiecifi  cation. ) 

XOVBKBBK  30. 
31874.  ImpreveaMBta  In  eleetrle  light  nad  other  paadaaU. 

Harold  Lyun  ThomHuti  Lyon,  3i).  Chancery -litiie,  London. 
21006.  Aa  aleetrle  alarm  of  danger  from  Ore  or  water.     Alex 

Liedcke  and    I'aul   Jocobi.   -Si.   Huuthampton-buildiDKo, 

London. 
tltlt.  Imprer— oaf    la    the    nathod  of    maUac   elsotrlaal 

eeamaettens     sad     dlspesltlBB    or    etroolta    earrylBK 

ladaced  enrraats.     Caniillo  Olivetti,  ISO,  llollnnd-road, 

KrnilngUin,  London. 
8I9M.  Imprevamaata  la  er   relatlac  t«  mnltlpU  talapheaaa. 

Luonard  Proaper  Moreau  and  Cbutlo  •loaeiili    AugnBtin 

Uunier,  S-A  High  Holborn,   Undon.     (Date  apuliutl  for 

under  FMeata  lot,  ISSS,  sm.   lUI,  May  211,  1)103,  beinn 

dai*  of  sjifriicatloa  in  Franc*.) 


21961. 

'23041. 

■29W1. 

•2MS.1. 
■>»i3M. 

-.£061. 

■_>3rB»7. 

■J212!i. 
iiiai. 

SIM. 
221 S7. 


Wii::am  A::eD.  Benthall  Pottery,  BroaeleT.  Salop. 
Impiinmini   la  tmammtmuMmt  *■•■■■  In  !«■#•    r4 


Biaawa^gcr,       11,      Funuval-  m 


a  la  weal       LooL'  U^sAl-  aod  Edward  RnsaeLl  Cot 

9j,  riaebarT.pavemtiii.  L^odon. 
ta 
lioctar 

London. 
iMprewsBoatn  la  iIiLtilaal  i 

Cuftav  Bin^wanger.  II.  Fg ralTal -sKoet .  Liondwi 
Impravoaeat*  ta  aad  nlslla«  t»  auwriU  far  ta^ 

oeat  elsetrle  lampa       Jceef  C*U)reiii.  45,  Sontbaql 

building*.  Chsneery-tane.  Loadon. 

Du-n 
Lavreremaats  la  sr 

matlv*    pewer    aystaB.      WiUrid     U.    Speoee  mJ 

■Stewart    and  Co.,    Limited,    Loodoo-road     Ina  Vs 

Glaqcow. 
Avarrtag  prlaa  e  Icecrta  eapvlr  ^lat^.     Jobo  Ptaj, 

Bruntwick-squAre.  London. 
nactiical  varlaUa  raslataaaa  appai  atan      Jifa  il 

ander  Colqubonn,  67.  (iibeoo-nreet.  Hillbead.  rtnir, 

Du-EXBZK  3. 

Ab  ItDprowamaat  ta  all  aula   smilafcna    fir  aWMi 
high  potaatlal       Cbarle«  Ju«eph    Whanoo,  IS,  M 

meat  Ftrcet.  London. 
Ab  '"— '-'*-g  ^Atarlal  far   iiniai  lai 

phaas    wirea,    Morela    tiraa,     aaA 

Frederick  Walter  William  floodMsU  and 

Wright.  40.  Holborn  viadoct,  Loodon. 
ImproTemeata  ta  or  relattag  to  alaetltoall 

high-tenalon    cnrrenta.       George     Hinde    ^iNC  .''. 

Chanrery.lane,  London. 
ImproTeneata  la  Hg*mt»g  arratara.    Re«lhS"^ 

-in,     Sou[hii(iji,toii  -  builJitigf,     Chancery  -  JOt.  'ja«& 

(The  \Ve«tinghonse  Electric  and  Hanufactniac'.^sW' 

United  States. ) 


SPECIFICATIONS  PUBLISHED 


16273. 


IHUl. 

17IM2L 
lOt.'U. 
Il)07-J, 
19975, 
10096. 
21427. 
21B68. 
22284. 
22382. 


'  eleetrto 


1SS6. 
maehtnirp. 


navrozier*. 


Dyaama- 

edition. ) 

1891. 

Aa  Imprared  eoapUag  Ear   Usk^dms 

Lewis,  .').  Ureal  Winchester  «roet.  E.C 
Dyaama  alaatrle  — ^*-—      MacHal&«. 
Beetrle  BMtars.     Teagoc. 
Talephoae  elreatta.     Mayer. 
Kleotrlo  are  lamps.     Ma(|uaire. 
Klaotrto  alamm  olooks.     XichoUe. 
Water  Altars  and  ctetana.     Parker. 
Ideetrle  switehas.     31arr. 
Snapeadtng  eleetrlo  eaMan,  ete.     BdmuDdn. 
XlaetraUers,  etc.     Sanders. 
IH9-J. 


372.  Saldering,  ato.,  metal  by  eleetrtetty.     Benardw 
475.  Destrlo  testing  apparatna.     Swinburne. 
499.  Correat  traaaTormar.     Newton  and  Hawkins. 
KtrtlKl.  Kleetrioal  realproeaMns  tMla     Camtarpben. 
lti!422.  Xlaotrolytlo  appaiataa.     Craney. 
17'.'2:i.  Welding  me tala  alsotrlcaUy.     Thoro|iaon       iCottn  < 
\'-^^t.  Kleotrloally  welding  matals.     Thom|»on.       Cofin 
17774.  DyaamoHileatrlc  maohlaaa.     Cowan  anil  Fswl-u*. 
1S077.  Kleotrlo  awltehM      Paiatf. 


COMPANIES'  STOCK  AND  SHARK  UST. 


>~am« 


FaU.        «•*■ 


r 


Hnuh  Co 

-  Pref.    '  - 

City  of  London    — 

Eli-ciric  Conaimctiou K' 

Oaiti'n — 

Houw-tc-Houiw       5 

India  Ha  liber,  Gutia  I'ercha  A  Telrgniih  Co ]c- 

Lirerpool  Electric  Sup)>ly     I  ■  * 

London  Eieoirio  .Suji)>iy     5 

UDtie[>oliian  Klevtnc  du^ply    — 

Natioual  TBieiiboDc     : 

St.  J>me>'    — 

3wu  United    H 

WMtBinner  IDectrie ,I  — 


1« 
li 

i. 
S 
H 
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NOTES. 


Tramcar  Brake. — The  attsmpba  to  uie  a  tiumcar 
brake  with  spiing  useful  for  starting  the  car,  are  reported 
mccesaful. 

Koyal  InBtitation. — Among  the  lecturers  before  the 
Boyal  luGtitution  nest  session  are  Lord  Bayleigh,  Prof. 
Dewar  (on  "  Liquid  Air,"  January  20,  9  p.m.),  Mr.  Alei. 
Siemens,  and  Dr.  Ed.  Hop  kin  son. 

MUltarr  Lamps. — The  lamps  used  under  the  auspices 
ol  the  Berlin  Electrical  Societj  for  military  manceuvres  at 
Templehof  were  of  50  c.p.,  run  by  a  battery  weighing 
17}lb.  The  light  lasted  some  hours,  and  was  sufficient  to 
dittinguish  persons  at  the  distance  of  tOO  yards. 

Tramway  v-  Talepbone.  —  The  important  case 
between  the  National  Telephone  Company  and  Mr.  Graff 
Baker,  wLtch  is  to  decide  the  vexed  question  of  inter- 
ference between  electric  trams  v.  telephones,  has  been 
partly  heard  by  Mr.  Justice  Kekewich,  and  the  further 
hearing  is  adjourned  till  January  II. 

SeoODdar;  Batteries. — Streintz,  in  his  experiments 
on  secondary  batteries,  is  said  to  have  proved  by  measure- 
ments of  the  E.M.P.  the  presence  of  hydrated  peroxide  of 
lead  as  a  secondary  product  on  the  plates,  and  considers 
that  its  formation  is  accompanied  by  a  diminution  of 
E  M.F.  of  the  element  of  charging  and  its  destruction  by  a 
eorreaponding  increase  on  discharging. 

The  New  Westlnghoase  Lamp. — Already  prior 
claims  are  made  to  the  pociUiar  details  in  use  in  construct- 
ing this  lamp.  Dr.  Bohm,  in  our  contemporary  the  Eiee- 
trieal  TForld,  deals  with  the  history  of  separable  incandes- 
cent lamps,  and  says  that  the  feature  of  the  Weatinghouse 
lamp  covered  by  patents  must  have  reference  to  patents 
granted  to  Farmer,  Maxim,  and  to  himself.  He  is  also 
of  opinion  that  the  ground-glass  stopper  "  will  not  hold  the 
vacuum  for  the  required  length  of  time." 

■leetiio  Interlookinff  Siffnals. — Major  Yorke,  in 
his  report  to  the  Board  of  Trade  on  the  Kentish  Town 
accident,  eays  ;  "  Kegulations  of  the  most  careful  and  satis- 
factory nature  may  be  drawn  up,  but  absolute  compliance 
with  thetn  cannot  at  all  times  be  ensured,  and  I  would 
suggest  for  the  consideration  of  the  company  whether  it 
irould  not  be  possible  to  adopt  on  busy  sections  of  the  line 
Bome  system  of  electrical  interlocking  which  would  prevent 
a  signalman  from  lowering  his  starting  signal  without  the 
permission  of  the  man  in  the  cabin  next  in  advance." 

Xleotrio  Traction  in  New  Torb,— Great  interest  is 
being  excited  over  the  question  of  electric  traction  for  New 
York.  It  is  thought  that  the  Philadelphia  and  Reading 
Railroad  may  obtain  control  of  the  underground  rapid 
transit  system,  and  that  if  this  is  the  case  that  electric 
traction  would  have  an  opportunity  of  being  tested  against 
■team.  Electricity  and  steam  would  be  run  under  the 
same  management,  and  the  trouble  with  the  smoke  in  the 
tunnels  might  lead  to  the  establishment  of  heavy  electric 
locomotives  throughout  to  rlo  the  hauling  in  the  tunnels. 

Charffine:  Accatnulatore,  —  A  novel  method  of 
charging  accumulators  on  a  central  station  is  mentioned 
by  Industries  a^  in  use  at  Genoa.  A  force  of  100  h,p.  is 
available  during  the  whole  24  hours,  by  which  two  dynamos 
giving  275  am[]eres  and  llfi  volts  each  are  driven  during 
the  evening.  These  dynamos  in  aeries  supply  1,100  16-c.p. 
lamps,  During  the  day  no  use  is  made  of  the  water  power, 
and  it  has  been  decided  to  make  use  of  it  for  charging 
accumulators.  An  installation  has  been  made  of  126  Tudor 
accumulators.  As  it  was  not  convenient  to  put  in  new 
dyiiamM,  the  reserve  dynamo  used  in  connection  with  the 
other  two  "ives  the  necessary  voltage  lor  charging, 


Tranamlsaion  of  Foiver  in  Italy. — The  indiutry  of 
electrical  transmission  of  power  seems  to  be  making  rapid 
headway  in  Upper  Italy  under  the  influence  of  the  Italian 

Electrical  Society.  The  great  natural  resources  of  the  country 
lend  themselves  very  much  to  the  spread  of  the  industry, 
and  in  Milan  alone  there  are  18  installations  for  electric 
power,  though  not  of  very  large  amounts.  The  Alzano 
waterfall  is  to  be  used  for  distribution,  60  h.p.  at  three 
miles,  10  h,p.  at  half  a  mile,  and  130  h.p.  at  a  quarter  of  a 
mile  or  so.  At  Pavia  power  is  transmitted  from  Gravallons 
500  yards  to  the  extent  of  200  h.p, ;  while  in  the  province 
of  Navarre  the  society  is  laying  down  a  transmission  plant 
of  1,000  h.p.  to  transmit  from  Cassagnoto  Intra,  a  distance 
of  about  six  miles. 

Telephonic    Combination. — The    great    telephonic 

competition  promised  to  the  metropolis  has  fallen  through, 
and  the  National  Company  haa  practically  won  hands  down. 
The  result  has  not  been  unexpected  since  the  practical 
agreement  of  the  two  concerns ;  and  if  the  promise  to 
amenrl  its  ways  and  its  circuits  is  carried  out,  this  result 
may  be  beneficial.  Our  controversy  with  the  National 
has  been  upon  two  poiuts  —  flnance  and  service.  The 
service  will  have  to  be  made  more  perfect  or  troubles 
will  again  arise.  We  shall  be  interested,  perhaps  amused, 
to  learn  what  is  the  position  of  the  people  who  have 
signed  on  with  the  New  Telephone.  Was  the  printed 
form  of  the  nature  of  a  contract,  or  was  it  provisional  and 
not  binding  1  If  it  was  a  contract,  does  the  National  take 
it  over  1 

EleotrolyslB. — In    an    abstract    from    the    Chemical 

Society's  Journal,  Froudenberg  is  said  to  have  shown  a  new 
principle  of  electrolytic  separation  of  metals.  According 
to  Le  Blanc,  in  a  solution  the  amount  of  the  electric  charge 
is  identical  for  one  and  the  same  ion,  and  that,  there- 
fore, the  point  of  decomposition  of  an  electrolyte 
may  be  exactly  determined.  Aa  this  value  differs 
very  considerably  for  the  various  metals,  the  author 
thought  it  probable  that  their  separation  may  be  brought 
about  by  employing  currents  of  difieront  E.M.F.'s,  and  the 
experiments  already  made  show  that  such  is  really  the 
case.  Thus  with  a  single  Leclanch^  cell,  having  an  E,M.F. 
of  1'35  volts,  silver  may  be  separated  from  copper  and 
bismuth,  and  mercury  from  copper,  bismuth,  and  arsenic. 
The  analysis  given  show  a  very  close  agreement  with  the 
theoretical  numbers. 

Champs  Kljreeea. — One  would  have  thought  that 
electricity  would  have  penetrated  the  charmed  region  of 
the  Champs  Elys^es  at  Paris  long  ere  this,  but  it  seemi 
not.  The  central  station  which  is  to  light  the  triple 
boulevards,  concert  grounds,  and  the  magnificent  mansions 
of  this  favoured  quarter  of  the  gay  city  is,  it  is  true,  notr 
completed.  The  wiremen  are  busy  in  the  district,  and 
the  light  will  soon  be  turned  on.  The  central  station  is 
placed  on  the  border  of  the  Seine,  and  there  is  soma  talk 
of  a  generating  station  for  an  electric  railway  from  the 
Port  Maillot  to  Suresnes,  The  same  insane  hostility  which 
proposed  industrial  developments  of  this  kind  have  met 
with  in  London,  is  found  also  in  Paris.  There  is  no  real 
reason,  however,  to  supjiose  that  Paris  will  not  have  it* 
cleanly  electric  railway  below  as  well  its  cool  and  brilliant 
light  above  the  ground. 

Waterloo  Signals.— The  paper  of  Mr.A,  W.Szlumper, 
M.I.C.E.,  on  the  signalling  at  the  Waterloo  Terminus, 
which  has  recently  been  issued  as  a  selected  paper  in  the 
Institution  ot  Civil  Engineers'  Proeealings,  describes  a  mar- 
vellously ingenious  system  of  signalling.  Both  mechanical 
and  electrical  [larts  of  the  apparatus  are  simply  described 
and  amply  illustrated.     The  attempt  is  to  construct  a  sys- 
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tttn  oF  eignils  bo  perttct  a»  to  prev«nt  the  pouibility  of  *cci- 
dnnt  oitbtr  by  mitodvAnture  or  tDt«nttoml1y.  The  *\ifi»- 
intiu  it  at  once  compliated  and  simple,  if  that  be  jMetible, 
In  place  of  tbe  ordinarj  block  system  Iho  SykM  otectric 
lock  and  block  ha*  be«n  Kdo|Ked  tbrotighotil,  and  speciitlly 
amnged  for  lerminiu  working.  Vtiual  and  audible 
aiKnals  are  E'ven,  Here  the  elertrical  working  of  the 
absolute  block  system  is  combined  witb  the  mechanical 
working  of  tba  outdoor  liKnols,  controlled  by  tbo  move- 
ment o(  traina  paa*inf;  over  treullei  fixed  to  Ui«  rails, 
reiiderinft  it  pnctieiUy  Imponible  for  a  wronii  (Fgnal  to  be 
giveti. 

Cold  Mid  Ethsr — Say*  a  icicnco  note  in  the  Dailf 
CSnttitU:  "Hut  extreme  cold  panlyM*  every  vital 
fnnttion  is,  of  course,  a  piece  of  every-day  knowledge.  Btii 
it  baa  been  left  to  Prof.  Piclet,  who  has  been  conducting 
tome  expcnment«  on  this  aubjoct,  to  discover  tliat  at  a 
temperature  of  IROdeg.  below  tlie  ccntiErtde  zero  there 
ii  no  cliomicti  action  between  nitric  or  tulphnric  acid  and 
potaah,  or  between  oxygen  and  ]Mt«uiiim,  though 
under  ordiJiiry  c!rcun»tancei  tbo  affinity  of  the  latter 
metal  for  oxygen  is  so  (treit  that  it  will  burn 
if  thrown  into  water,  owing  to  its  combination  wiib 
the  oxyifcn  in  that  Hnid.  Rut  il  Ihe  electric  «paiik  is  played 
on  bodiee  whieb  have  thus  loil  the  |K>wer  of  cbomical 
affinity,  some  new  and  ciirioits  combinationt  result.  I'bo 
latest  inrentigation,  the  oonclusioos  of  which,  however, 
have  been  theoretical  ly  preaaged  for  some  years  |Nut,  may 
require  ui  la  reeoii«ider  the  question  of  the  tempersUire  of 
outer  space,  and  the  poaeibitity  of  an  Blmoa[A«re  ooiDixwed 
of  gaees  in  combination  existing  there  " 

Pfttin    Alt«raaton    and    TraiiBformer«.  —  An 

account  is  ^ven  In  Stedrkit^  for  December  H  of  tbe 
new-type  Patin  alternators  and  trattaformer*.  Tbo  im- 
provomenta  in  the  dynamo  rotate  more  partict]larly  to  the 
(told  magneta,  mein*  Wng  taken  to  form  an  inner  and 
outer  |)ote,  the  armature  being  in  tbe  form  of  a  thin  drum 
composed  of  many  (tat  coils.  Their  running  is  very 
regular  under  great  ^ariationii  of  load,  awl  in  one  of  these 
Hiachines  driven  by  a  turbine  fuinithed  with  a  Picird 
regulator,  tbo  variation  of  voltage  when  the  load  is  thrown 
off  suddenly  is  only  2  per  cent^  The  transformer  is  in  the 
form  of  a  rectangular  box  with  closed  magnetic  circuit,  tbe 
secondary  coils  being  placed  next  the  iron  ;  the  magnetic 
circuit  is  eomiwaed  of  theete  of  iron  made  up  in  tbe  form 
of  two  wide  superposed  tnbea  Into  whtcb  tbe  copper 
wtres  pus,  tbe  iron  discs  beiitg  Usbaiwd  and  built  up  in 
pah*.  Tbe  magnetic  circuit  tliiM  made  in  very  good,  and 
the  putting  together  ia  «a«y.  The  efficiency  of  the  trans- 
former at  full  load  is,  it  is  stated,  over  95  per  cent.,  and 
the  absorption  empty  ia  very  low — **  hardly  amounting  to 

3  IWr  ''crit.'* 

Tbe  Wctttmotor  Hotbod  of  Testlnf. — Dr.  Sumpnor 
rather  astoniahed  the  whole  meeting,  including  Dr. 
Fletning,  at  the  Institution  last  week  by  stating,  witb 
rtftnneo  to  the  wrong  wattmeter  readings  in  the 
celebrated  transformer  testn,  thjit  the  explanation  was 
one  already  given  by  Dr.  Fleming  in  an  investiga- 
tion some  six  yaara  ago,  in  tbe  ditlerent  behaviour  of 
alternating  eddy  ourrenta  in  a  metal  plate  ius|)e»de^ 
near  the  eoils.  Prom  two  wrong  rexli-igs  be  had  been 
ftbte  to  cakulate  seven  or  eight  otbsr  wrong  readings, 
wbieh  agreed  with  Dr.  Fleming's  reeolla.  Tbe  efTect  of  the 
lag  in  tbo  eddy  currenu  wu  to  make  tbe  reading  greater 
with  a  condenser  and  los«  with  •  eboWng  coil.  To  prove  the 
matlBr  azpaifmenully,  lie  bad  taken  reailings  with  a  watt- 
meter with  and  wttbout  a  suspended  pUte  near  tbe  coils. 
Tbe  mult  was— with  a  conilenaer,  true  watu  39 ;  with 
plate  Dear,  Ufl  watu.    With  ■  cboking  ootl,  the  true  watia 


wore  105 ;  and  wiUi  a  plate  near,  73  watts — abowini  tb 
rise  in  one  case,  and  tiie  tall  in  tbe  ntbnr.  T>r.  Saiji 
promised  a  full  working  out  of  his  note  tn  tbe  paMIM 
■■et>ort  in  tbe  JouhmI  of  tbe  fnstitntion. 

Aatomntifi  L«tt«r  SxpreBs  0«Uv«iT.— The  P« 

Office  hxK  juKt  pWcd  in  front  of  the  ftoyal  Excbaii|K  i 
an  experiment,  an  antomuttc  boy  whir:h  ii  intends 
an  adjunct  to  the  oxpreas  delivery*  ul  letters  and 
By  dropping  a  penny  in  a  slot  the  purchaser  obtalas  < 
outer  cnvelojic,  tmclniiing  n  small  wbHJe  envelope  and  i 
on  wbicb  the  desired  communication  may  be  written,  i 
upon  a  small  desk  which  falls  from  the  front  of  tbe  ka 
At  the  same  time  an  electric  bell  calla  a  moaMngerfroM  I 
neareat  po«t  office,  which  ie  Thr*iadneedl»-atreit 
duflired  to  forward  a  ]nrcet  by  ex\vftm 
arrival  of  the  messenger  must  be  awaited, 
may  bo  dcposile'l  in  the  missnge  receptacle  (or  ttmiiMliiis 
lU'dpatcb.  Tbe  necessary  fee  baa  in  each  caae  to  be  andosat 
in  the  envelopo  bearing  the  name  of  the  aaMrWM^  tai 
should  tiic  p;iyniuni  be  insuflicient,  be  will  be 
[Kiy  simiily  tbe  difference.  For  this  eervice  or 
age  18  not  charged,  and  the  fee*  apeoiBod  iti  tfeaak 
wbicb  are  at  tbe  rate  of  3<1.  per  mile,  inclndt  Vua  art 
omnibus  fares.  If  the  sender  reijuirea  «  cssb  tebaiaA, 
tbe  fare  must  be  encloaed  in  the  outor  envelope,  vhiAlas 
to  bo  marked  "  By  caK"  If  the  eonvenience  ihu  |iienM 
be  agtpreciated  at  tbe  Royal  Exchange,  tbe  aathdsiterf 
the  Poet  OfBce  are  prepan»d  to  imrodaee  it  in  Many  elhe 
centres. 


anger  froMtkta 
xeit    PftlJ 

,hiit  a^H 


Mrw|d^H 


th*. 


Fire  Rlaka.  -In  oontinuation  of  iu  Articlea  on  tluxnd 
Are  risks,  tbe  Btiieifi  this  week  deals  with  Mr.  HoBMt 
suggestion  of  earthing  one  wire,  and  diugmaa  witb  ib 
proposid  entirely.  With  regard  to  proper  wiring, 
Iniiirauce  pai>ergoea  on  to  say;  "  In  qui-  opinion,  aS 
menia  based  on  i  natal  In  tioos  aiieh  as  are  nude  al 
eihitiitiont  are  fallacious  and  wortbleea.  Tbejr  onW 
the  thing  at  its  very  best.  All  the  eoienUfie  iiiwninfi 
com|tlicd  with,  and  tbe  work  is  executed  in  a  maoMrrirt 
■to  doubt  does,  and  is  inMndei),  to  defy  orittctei&  ha 
when  wo  come  to  the  ordinary  nin  of  wurk  that  tbe 
begins,  and  our  friend  tbo  wiremaii  appau* 
scene  with  his  sfitrils  of  aalta  and  bia 
joints.  Ho  is  the  real  master  of  the  "TmTfm  Ve 
wou1<l  Dugiiost  that,  insteait  of  diicunsinK  tbo  ayateoi,  nalM 
(luaU  ihotikl  be  looked  after.  'Tbe  Wi reman,  and  &■■ 
to  Deal  with  ilim,'  is  a  subject  which  we  commend  lotto 
electrical  experts,  more  than  the  merits  of 
mechauioal  systems."  Aa  hutg  aa  it  is  o|Mti  toanj 
or  bellman  to  open  np  a  branch  dopartmenl  aail  hang  etf 
a  sign  *'  Electric  wiring  ohea|>,"  wu  shall  ootitinue  la  hen 
danger  fn>m  this  source ;  and  aa  long  u  there  are  tens  whs 
will  take  insullations  at  any  prise,  there  will  be  a  ftt^ 
ability  of  empioyuig  bad  worlmten.  The  renssdy  ia 
potent  inapection  and  {leriodic  loatiog. 

Aroae  PlntUir— l^he  ordinary  silver   has 

addition  of  co)<)>er  to  jNwluce  the  reqnirita  hardnn^ 
tbo  substitution  of  other  metals  In  place  of  eefjjjr 
been  tbe  object  of  tbo  London  Hetidlurgical  (>iia| 
wboae  prooeas  of  hard  silver,  or  "  Areas "  pUtinj^ 
demoostrated  before  the  Presa  last  Friday.  The 
biitatloo  of  several  metali  with  silver  has 
tried  with  varying  tuccesa,  but  by  (ar  the  h« 
reaull  seems  to  have  been  obtained  by  the  im 
of  cidiuium.  Uaing  a  10  per  eeoL  addUon  of  Ik* 
metal  a  brilliant  and  vary  bard  dsposit  ia  torsaad  a 
eleclroplaLtng,  of  n  colour  indiatii^iahable  (mai  thai  d 
pure  silver,  and  with  the  advantage  of  taking  a  hi)^  patA 
not  aubjeel  to  aligbl  scotching  and  abe  ef  reasaintag  wat^ 
lusliodonexpoauratoair.  TboadvanUgeaofAnu'afefV* 
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for  most  ornamental  fittings,  and  it  has  been  applied  to  shop 
fittinge,  silver  plate  of  all  kinds,  harness  and  tricyole  parte, 
and  to  lamp  fittings.  Sereral  electrieal  fitting  manufaoturws 
testify  to  the  satisfaetory  character  of  the  Areas  plating, 
and  we  feel  sure  a  very  wide  field  of  usefulness  is  open  to 
the  process.  The  workshops  of  the  company  are  at  80, 
Tmnmill-atreet,  near  Faningdon-street  Station,  where  the 
plating  can  be  seen  in  progress.  An  application  of  con- 
siderable importance  in  electric  light  is  that  of  brilliant 
plated  reflecting  mirrors  whose  surface  is  practically 
utiafiected  by  the  heat  or  atmosphere. 

Nlagftra.— On  Wednesday,  at  the  Society  of  Arts,  Prof. 
G.  Forbes  read  a  paper  on  the  utilisation  oE  Niagara.  Of 
course,  as  our  readers  well  know,  this  utilisation  is  by  means 
of  electricity.  We  can  only  give  Prof.  Forbes's  excellent 
|iaper  in  brief.  The  watenhed  drained  through  Niagara  is 
about  a  quarter  of  a  million  square  miles,  so  that  the  flow 
is  practically  constant.  Suggestions  for  utilising  the 
immense  water  power  have  been  many  times  made,  and,  in 
fact,  some  partial  use  is  made  by  means  of  a  canal.  The 
introduction  of  electrie  transmission,  however,  changed 
the  course  of  ideas,  and  the  Cataract  Construction 
Company  is  vorking  to  utilise  the  hitherto  wasted 
power  electrically.  Shafts  and  tunnels  have  been 
constructed  which  will  allow  the  utilisation  of  about 
100,000  h.p.  by  means  of  turbines,  the  turbines  being  of 
9,000  b.p.  each.  Prof.  Forbes  aUted  that  while  he  could 
speak  definitely  of  the  hydraulic  work,  be  could  not  do  the 
same  for  the  electrical  work,  which  was  really  under  con- 
sideration, he  having  before  him  20  distinct  plans  of  the 
f),00O-b.p.  generators  which  may  be  used.  The  remaining 
portion  of  the  paper  was  devoted  almost  exclusively  to  a 
rapid  review  of  the  good  and  bad  points  of  the  various 
systems  proposed,  the  tendency  seemingly  being  towards 
the  use  of  alternate  currents  and  transformers.  The  author 
stated  that  his  mind  was  perfectly  open,  and  he  was  still 
able  to  consider  any  plan  which  might  be  placed  before  him. 

UKhthoiue  Zntenaitiea.— When  the  Commissioners 
of  Northern  Lighthouses  made  an  investigation  to  deter- 
mine the  luminouH  intensities  of  various  lighthouses  with 
the  view  of  attaching  definite  values  to  them,  they  found 
that  the  intensities  hitherto  accepted  were  all  too  high,  and, 
further,  that  with  revolving  apparatus  no  advantoge  is 
gained  by  increasing  the  flame  beyond  certain  limits,  which 
seem  pretty  nearly  attained  in  "four-wick  lami>8."  The 
policy  apparently  seems  justified  by  recent  results,  as  it  is 
recorded  that  "  the  large  burners  adopted  have  been  shown 
by  experiment  to  be  not  worth  the  additional  expense." 
Nothing  appears  to  have  been  said  on  the  value  of  electric 
light,  and,  as  is  well  known,  its  value  bos  been  called  in 
question  in  time  of  fog.  For  a  subject  of  the  importance 
that  this  must  always  be  to  a  maritime  nation,  it 
eeems  time  that  some  more  settled  attitude  should  be 
come  to  upon  the  whole  subject  of  lighthouse  illumination. 
No  doubt  the  Commissioners  have  expert  information  of 
their  own  in  their  possession,  but  the  various  hesitations 
that  are  apparent,  and  the  disasters  which  still  so  often 
occur  consequent  on  misunderstanding  of  the  penetrating 
power  of  light,  seem  to  indicat«  that  the  matter  might 
still  be  settled  in  a  more  scientific  manner.  An  exhaustive 
paper  on  the  subject  of  lighthouse  illumination,  dealing 
with  the  whole  question  of  high-power  light  rays  in  the 
manner  of  other  investigations  that  have  been  undertaken 
by  Cantor  lecturers,  might  prove  of  lasting  utility. 

Railway  Aooldanta. — The  return  just  issued  by  the 
Board  of  Trade  for  the  nine  months  ending  at  September 
carries  some  points  within  it  of  importance  to  the  electrical 
industry.  As  these  may  escape  consideration  unless  notice  is 
specially  drawn  thereto,  we  would  invite  the  atteotion  of 


electrical  engineers,  more  particularly  those  likely  to  be 
engaged  in  traction  work,  to  one  matter  in  the  report.  It 
is  this,  that  in  the  list  of  accidents  which  have  befallen 
passengers  in  connection  with  railway  travelling,  18  pas- 
sengers were  killed  and  61  were  injured  by  slipping  between 
the  carriages  and  the  platform,  including  15  killed  and  26 
injured  while  getting  into  trains.  Compared  with  the 
number  who  suffered  in  railway  accidents — 12  killed 
and  176  injured — during  the  same  time,  it  is  dear 
that  there  is  more  real  danger  to  life  in  getting 
in  and  out  of  the  present  carriages  than  there 
is  in  making  the  journey.  There  is,  in  fact,  a  wsnt  of 
proper  precaution  or  means  of  averting  danger  at  the  plat- 
forms. We  may  leave  to  others  the  tisk  of  urging  the 
necessary  reform  in  carriage  doors,  footrails,  and  height  of 
platform  of  the  present  railways  ;  but  considering  the  large 
increase  of  railway  travelling  which  is  likely  to  ensue  by 
the  introduction  of  electric  traction  on  railways  of  various 
kinds  during  the  next  few  years,  we  believe  it  our  duty  to 
point  out  this  regrettable  loss  of  life,  and  to  insist  that  full 
and  proper  measures  of  safety  should  be  taken  in  all  new 
lines  and  at  all  new  stations.  It  should  be  easy  for  engi- 
neers of  electric  railways  to  obviate  this  annual  holocaust 
of  unwary  passengers, 

A  Mon-Commatator  Dynamo. — Under  the  title  of 
"A  New  Method  ol  Field  Excitation,"  Mr,  H.  L.Tyler 
(iu  the  New  York  EleitruxU  Engiiteer  for  December  7) 
describes  a  dynamo  of  novel  design,  which  he  regards  as 
obviating  several  defects  of  the  present  form.  For  a  long 
time  he  has  been  working  at  a  machine  to  reduce  the 
cost,  the  complication  of  parts,  and  the  sparking, 
and  one  has  been  produced  embodying  the  points 
desired.  The  dynamo  is  of  the  stationary  armature  type, 
and  the  method  of  exciting  the  inner  revolving  field 
constitutes  the  novel  feature.  The  exciting  current  is 
fed  through  a  pole-changer  commutator  (the  commutator 
in  the  ordinary  sense  being  done  away  with  entirely).  The 
"  changer  "  receives  an  alternating  current,  and  alternately 
feeds  the  fields,  the  four  sections  of  each  ring  being  the 
terminals  of  the  field  coils,  and  not  for  the  purprae 
of  delivering  the  current  in  a  continuous  direction. 
The  pole  •  changer  delivers  the  current  practically 
in  the  same  state  (alternating)  as  it  is  received.  The 
revolving  fields  are  in  the  shape  of  a  thick  cross 
wouad  so  as  to  give  a  N  pole  at  one  arm  and  S  pole  at  the 
next,  so  that  two  similar  poles  are  at  opposite  ends  of  the 
cross.  The  lines  are  forced  outwards  at  the  N  poles 
and  drawn  in  at  S  poles,  the  poles  reversing  at  the 
quarter-turn,  keeping  always  the  same  relative  polarity. 
"This  method  of  field  ezciution,"  says  Mr.  Tyler, 
"  at  first  appeared  impracticable,  but  I  have  tested  it  with 
gratifying  results.  There  is  no  sparking  whatever  even 
on  a  dead  short  circuit.  The  dynamo  is  made  absolutely 
noiseless  by  a  thin  non-magnetic  casine;  enciicling  the  fields. 
There  are  any  number  of  ways  to  place  the  armature  coils, 
but  K  appears  unnecessary  to  designate  them.  The  general 
nature  of  the  machine  admits  of  first-class  construction  at  a 
surprisingly  low  cost,  and  its  high  efficiency  and  simplicity 
are  among  its  best  recommendations." 

Frencb  Snbmarino  Caliles. — A  description,  with 
illustrations,  is  being  given  in  EiedridU  (November  10,  21, 
December  1,  8}  of  the  manufacture  of  submarine  cables  at 
Calais,  The  Soci^t^  U^n^rale  des  TeUphones,  whose 
factory  is  thus  described,  purchased  the  "  Westmeath  "  to 
lay  their  cables,  rechristeiiing  the  vessel  the  "  Fran9ois- 
Arago."  The  principal  cable  laid  is  that  from  Marseilles  to 
Oran,  of  which  we  have  already  given  some  particulars. 
The  total  length  of  this  cable  is  592-61  nautical  miles 
(1,087-5  kilometres).     The  total  resisUnce  of  the  core  ia 
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6,363  oktoM,  or  1074  obm*  ptr  mile.  Tbo  capaoity,  after 
Iwo  miniilM,  it  1423  microfandR ;  tui*)  tliu  imulation 
FMiiUnM  is  11,661  meRobmB  p«r  n&utical  mite.  The 
TelcpboQ*  Society  only  iDAkee  and  lays  cabiM,  but 
will  not  interfere  riUi  the  working.  Tbis  Hm  with  the 
Soct^U^  dee  T^l^grapheo,  whoee  cablee  tn  cUimed  aa 
twelfth  in  importance  out  of  28  prir&t«compinieR.  Those 
nblat  are  of  un&ll  leiijcth.  but  of  an  importance  which 
utcraaMe.  Tbey  unite  the  Antilles  with  South  America, 
an  adrantagooufl  |K>«it4oo.  Siippow  st  m«tsagg  from  Kio  to 
New  Vork.  By  the  Branili.in  Cotnpiany  it  woiiUi  go  from 
Kio  to  Pernambuco,  thence  to  Madeira,  thanoe  to  Liibon, 
and  from  then  to  London,  linally  to  New  York — a  total  of 
,,  fin  traiHiniaeioDS,  and  a  dittance  of  8,000  miles.  With 
the  French  cable  the  meeugo  would  go  to  Vixeu,  and 
thence  eeol  direct  to  New  Yoi-k— three  traniniiMion* 
and  3,000  miloa — taking  one  day  only,  inUead  *of 
two  or  eonetimoa  three.  In  1890  the  Soci^tii  dea 
TAI^graphea  obtained  tb«  pnvilego  of  landing  atBraxil  cables 
(rOBi  United  States  or  Antilles,  and  haa  the  overhead  linea  of 
Bnuil  to  its  own  lines,  and  it  is  expected  that  the  North 
Amariean  linas  will  also  soon  bo  connected.  It  will  be 
mumberod  that,  after  much  iliplomocy,  the  society 
obtainod  on  June  10  of  this  year  the  exclasive  concession 
to  land  at  the  Acoree.  The  company  therefore  expect  to 
oonnoet  its  lines  from  the  Antilles  to  Europe  by  way  of  the 
Axores  and  Lisbon,  and  this,  it  is  thought,  will  place  iho 
French  company  on  terms  of  etpulity,  or  even  of  supe- 
riority, with  the  British  companies  in  the  AtUiitic. 

"  There  la  Nothing  Hew."  -The  interest  excite)  by 
the  experiments  conducted  by  Mr.  W.  H.  Preece  with  a 
view  to  electric  communication  between  distant  points 
witboul  the  interreotton  of  wlreo,  baa  notoidy  drawn  from 
Mr.  Willoughby  S.  Smith  an  account  of  bis  father's  experi- 
ments in  the  same  line  and  of  his  own  succe^ul  eatablisb- 
nient  of  such  c^immunication  belwrao  tbe  shoro  and  the 
Needlaa  liKhthrmse  in  June  lost,  but  it  has  caused  the 
people  of  Dundee  lo  discover  that  both  Mr.  Smith  and  Mr. 
Preeee  have  bean  in  a  way  foresuUed  by  oue  of  their 
deceased  townsDnen,  who  experimented  so  far  back  at  30 
or  40  years  ago  with  uticcons.  This  was  Mr.  .lames 
,  Bownan  Lindsay,  a  man  afi|iarctitly  of  deep  leai  ning 
,  and  considerable  scientific  attainments,  but  whose  labours 
ftod  Meoa)plishment«,  curiously  I'nwigb.  have  been  allowed 
to  tall  completely  out  of  general  ken.  Dr.  Alexander 
Keiller,  a  pupil  of  Lindsay's,  read  a  short  aeoount  of  bis 
scientific  experiments  before  tbo  British  Association  in 
August  lait,  and  now  another  of  his  old  ]mi|hIs,  Dr.  Alex. 
I'atenon,  Bridge-of-Allan,  comes  forward  to  say  that  he 
can  rouch  that  tbe  so-callod  discovery  that  nesea^es  can 
be  tmusnitted  from  isloiitl  to  island,  or  from  ship  to  main- 
land, without  wire*  is  noi  new,  for  be  well  remembers  that 
no  years  ago  "tbe  Ute  learned  scientist,  Jamea  Lindsay, 
of  Dundee,  showed  that  he  coiiM  trammit  a  neaaage  aenwa 
tbe  KtTor  Tny  without  wires."  Lindsay's  experiments  and 
■ueeeasea  fn  ihii  direction  were  well  known  at  tbe  time,  but 
Ibej  seem  to  have  been  insufficiently  recorded.  In  a 
>  Uographieal  account  of  him,  publiabed  at  the  time  of  hie 
death,  in  the  Ditndtt  Mdmrtutr  of  SOtb  June,  1862,  it  ia 
distinctly  claimed  for  him  that  he  bad  discovered  "  the 
principles  of  the  present  system  of  electric  telegraphy  "  by 
his  own  eflotte,  as  early  as,  if  not  earlier  than,  Moree  or 
Wheotetone.  As  a  philologist,  Mr.  Lindsay  was  oortainly 
entitled  to  high  rank,  aa  some  of  his  [oiblished  works 
ahow.  There  is  no  ad«|uate  biography  of  this  remarkable 
Dundontan  in  exietence,  but  as  there  are  still  a  few 
aarvJvars,  anoh  aa  Dr.  Patereon,  who  were  privileged  to  know 
him,  tbe  hope  is  expreased  that  some  efitwl  will  be  made  to 
pfw erre   the  none  of    so  accoupliahed  a  scientist   Iron 
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neglect  by  means  of  a  worthy  biography.  It  will  be  a 
fyiri;;  circumstance  for  Dundee  people,  end  e  cnriav 
coinciilenco  as  well,  should  tbey  be  able  to  ahow  that  thi 
discoverer  of  telegraphy  and  the  inventor  of  tbe  adhemt 
postage  aUmp  were  both  reepected  boiyeeaee  ol  DuimIml 

Large  One  Enginea.— We  are  by  no  raeana 
that  tbe  portion  of  ibo  gus  engine  in  tbe  electrical 
try  has  yet  been  eorre<^y  gouged.  The  adTontaga 
presents  for  central  station  work  are  nnmeroue.  Tbe  i 
sity  of  keeping  the  load  factor  high  foreee  tbe  iiae  ol 
unite  of  power.  These  must  be  capable  of  being 
a  few  moments'  notice,  must  occupy  little  siMSce, 
cheap  in  working.  Now,  the  gas  engine  has  Just  ^w 
advantages,  and  the  additional  advantage  of  doing  any 
with  tbe  boiler.  The  only  objection  ii  that  the  oaiu 
hitherto  have  boon  too  small— tbongh  makara  erarendy  \a 
supply  Urge  engines,  their  use  Is  not  snflleiently  geeat^  loj 
Justify  tbe  adoption  of  lOOb-p.  engines  <□  central 
work.  Tbe  cost  of  fuel  also  is  somewhat  hinb, 
fiod  gas  coming  to  much  the  same  price  for 
engines  as  coal  with  boilers.  Still,  large  gaa 
are  coming  into  use,  and  tbis  fact  will  aoon  indvta  mmt 
station  engineer  to  tnstal  them  for  cenlnsl  auff^.  it 
Camden,  Now  Jersey,  a  gut  engine  rated  nt  tOOk^iiia 
ti*o,  operated  by  a  mixture  of  air  and  f^iMcMu*  nfan. 
This  provides  a  fuel  not  only  inmriabla  in  qaalitT,  bn 
quite  inexiiensive.  fn  (ptantitiea,  gooolinu  coat*  3d  a 
giUon  ;  and  as  this  eiiKine  is  run  by  onfl  t^Kltna  el  TUtg,. 
gravity  gasoline  per  horse-power  for  10  baiBa,tlwia  be 
seen  that  the  cost  of  fuel  (0-3(1.  ]>or  horee-pewir  hev) 
is  not  greats  The  engine  U  |ireaent  ia  coly  yisU^r 
tl2  b.p.  Tbe  cylinder  is  tClin.  diameter ;  tMhm 
2lin  ;  speed,  150  revolutions  per  minut«.  Tbe  pH^ 
ia  drawn  direct  from  a  tank  conaidensbly  lowir  tkw 
the  engine,  and  its  va|ioar  is  mingled  with  air  witkoH 
liny  special  carboretting  device.  Tbe  gsverver  imm 
tbe  immber  of  charges  by  an  sir  gate  pawfag  o>« 
one  of  a  pntr  ot  tubes.  Tlvo  air  gate  bee  two  pom,  id 
allows  air  to  be  dmwn  through  either  tube  •aaardteg  •* 
action  of  the  governor.  In  one  tube  ia  a  noKile  iMibai 
upward  from  a  reservoir  conuinir^  Isas  than  a  pnA  s' 
goaolioe,  and  when  the  port  is  open  above  tbie  tube  lbs 
engine  takes  an  explosive  cbarga,  which  la  ignttad  hj 
incandescent  tube.  As  tbe  engine  requiree  no  Hisnian  * 
skilled  oiigineor,  and  ute*  cheap  fuel  which  lawne  se 
residue,  it  has  great  adveotagea  over  the  ataam  eofiaa 
The  credit  of  tbe  invention  of  this  eogiae  (on  iUnaUaHoa  of 
which  apiwars  in  the  fiUdricai  IForU  of  DeeiBbv  i)  ■ 
due  to  Mr.  Jas.  A.  Charter,  who  ia  wall  knowv  ia  gsa 
engine  circles.  We  fancy  the  caaa  abouM  latert  Brwat 
engineers  aa  an  instance  of  the  uao  o(  lai;ga  pa  eimii» 
The  engine  was  mode  by  CaldweH'o,  of  ChMgo^  asHl  ■ 
employed  for  driving  a  grain  elevator.  It  ia  a  ooafaai 
machine,  and  iu  nae  (or  electric  lighting  aeaaa  hhaly  m 
spread.  With  reference  to  this  question  ol  goe  aaniae  am, 
an  outlet  tor  ingenuity  ia  oleo  eu^gealed  by  a  taHit 
article  in  the  Jkl/ad  Evtniiif  Ttltgrtfk  npoa  lbs 
discovery,  by  a  Mr  Harris,  ol  an  eo^  wajr  ol  aakiai 
gtts.  This  gentleman,  again  an  Amerieaa  iavanter,  has  a 
macbiiie  in  which  lOlb.  of  coal  prodnoes  700  cnbac  bold 
gas,  and  by  the  addition  of  a  couple  of  ^'Ifrm  ol  ends 
mineral  oil  tbis  is  raised  to  100  cubic  feet.  Mr.  Qaft«b«. 
of  Belfjist,  who  introduces  the  method  Into'  the  Bmak 
Isles,  voucfaes  for  tbe  running  of  110  lt«.p.  laafa  by 
means  of  a  gas  engine  for  fid.  for  10  hour^  nod  tbe  as* 
o(  tbe  gas  ia  givou  ol  3|d.  par  1,000  oMt  2mL  A* 
paper  to  be  read  by  Hr.  Dowtoa  before  the  OhrS  bp- 
neen  may  also  serve  to  turn  atteataon  furtbw  i»  lbs 
direction  of  the  »k  o(  large  gae  eiigiMM. 
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THE  RELATIVE  HEBITS  OF  HIGH  AND  LOW 
TENSION  ELECTRIC  DISTRIBtmOH* 

»T  WILLUM  BUCHANAN,  RSC,  A.R.C.B.,  WHIT.SCH. 

When  a  corporation  or  conipany  find  that  they  must 
keep  pace  trith  modem  progreH,  and  resolve  on  having;  an 
electricity-generating  plant,  the  tiaual  question  which  fiiat 
confronts  tnem  is  :  Shall  we  adopt  the  nigh  or  low  tension 
system  1  The  ot>jeot  and  scope  of  this  communication  is 
merely  to  induce  a  discussion  of  this  question  among  the 
members.  The  use  ol  high-tension  direct  current  is  very 
limited,  owing  to  the  oecesaary  losses— mechanical  and 
electrical — in  the  combined  motor  and  dynamO'transformer. 
The  only  advantages  which  this  system  possesses  over  the 
alternating-current  method  are  the  readiness  with  which 
the  energy  can  be  stored,  and  the  simplicity  of  its  spplica- 
tiou  to  motors  for  power  convuiion.  The  question  is  thus 
practically  reduced  to  the  r^tive  merits  of  high-tension 
alternatiag-current  and  low-tension  direct- current  methods, 
the  latter  includiug  the  three-wire  and  five-wire  systems. 

The  chief  merits  of  the  high-tenaion  alternating  method 
of  distributing  electric  energy  are  : 

(a)  The  ease  and  efficiency  of  transforming  the  [iressure 
either  up  or  down.  Transformers  are  now  made  and  used 
which  give  out  97  per  cent,  of  the  energy  supplied  at  full 
load,  and  95  per  cent,  sb  half  load,  while  the  loss  in  running 
with  open  secondary  is  aa  low  as  1^  per  cent,  of  maximum 
load, 

(b)  The  generating  station  can  bo  placed  in  any  suitable 
situation  ;  for  example,  in  proximity  to  a  coal  pit  or  depot 
near  a  good  water  supply,  or  where  ground  is  cheap  and 
labour  plentiful. 

(c)  The  generating  machines  may  cither  be  worked  at  a 
high  voltage  or  at  a  moderate  voltage,  the  pressure  being 
increased  by  means  of  step-up  transformers ;  also  the  current 
can  be  sent  along  the  trunk  mains  with  a  small  iiercentage 
of  loss,  and  without  undue  losses  by  heating. 

{d)  A  considerable  saving  in  the  prime  cost  of  all  the 
mains. 

(«)  The  advantages  of  running  a  largo  number  of  arc 
lamps  coupled  in  series  frOm  the  moderate- ten  si  on  leads. 

There  might  also  be  added  as  another  merit  of  the 
high-tension  alternating  method  its  application  to  alter- 
naiinp;  motors ;  the  advantage  of  this  method  for  this 
purpose  is  obvious,  and  it  has  not  received  the  amount  of 
attention  which  it  deserves.  In  engineering  shops  the 
throwing  off  of  one  lar^e  machine  allows  the  driving  engine 
to  race,  frequently  causing  a  breakage  of  tools  in  those 
machines  which  are  at  work;  in  spinning  factories  also, 
the  stopping  of  one  frame  often  causes  the  breaking  of  the 
yarns  on  those  frames  which  are  running.  It  is  almost 
impossible  with  any  kind  of  mechanical  governing  to 
entirely  check  this  racing  of  the  engines.  In  cases  like 
these  there  seems  to  be  a  large  field  for  the  use  of  alternat- 
ing motors,  since  the  motor  must  keep  perfectly  in 
synchronism  with  the  machine  generating  the  current,  If 
the  generator  were  supplying  energy  to  a  number  of 
factories  it  would  not  feel  the  variation  in  load  due  to 
machines  being  turned  off  or  on,  so  that  it  would  run  at  a 
practically  uniform  speed,  and  therefore  each  motor  would 
do  the  same. 

The  disadvantage  connected  with  the  use  of  ordinary 
alternating  motors  being  that  they  are  not  self-starting. 
They  must  first  be  run  up  to  the  projwr  speed,  and  then 
switched  into  circuit  at  the  proper  moment.  This  is,  how- 
ever, overcome  in  the  multiphase  motor,  with  rotary  field, 
designed  by  N.  Tesla. 

It  is  hardly  necessary  to  point  out  the  merits  of  the 
direct^urrent  systems,  not  the  least  being  the  readiness 
with  which  dynamos  may  be  coupled  in  parallel  with  each 
other,  it  being  only  necessary  to  run  up  a  machine  to  the 
same  voltage  as  those  already  running  and  then  to  switch 
it  in.  On  the  other  hand,  to  put  two  alternatore  in  parallel, 
besides  getting  the  voltages  to  correspond,  the  dynamos 
must  be  got  to  nearly  the  same  speed,  if  they  have  the 
same  number  of  poles  in   the   field  magnets,   and  then 
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switched  in  when  the  currents  correspond  in  [duM. 
Although  this  operation  does  not  require  any  ^leat  skill, 
still  it  wants  a  certain  amount  of  care,  otherwise  a  larsA 
instantaneous  current  may  be  produced  which  will  probaUy 
damage  the  machines. 

At  the  present  time  the  most  important  applieatioo  of 
electric  energy  is  the  lighting  of  large  towns  and  ciisea ; 
for  this  purpose  the  great  advantage  of  high-tension 
methods  is  in  the  relative  sices  of  the  distributing  mains 
com)>ared  to  the  low-tension  systems.  This  advantage 
seems  much  more  likely  to  increase  than  to  diminish,  seeing 
that  the  supply  of  high -conductivity  copper  is  limited, 
while  improved  methods  of  insulating  are  being  continually 
discovered.  The  simplicity  of  working  is  alto  much  id 
favour  of  the  alternating,  compared  with  combinations  of 
the  two,  three,  and  five-wire  systems.  In  towns  where 
there  are  already  a  large  number  of  pipes — water,  gas, 
hydraulic,  drainage,  etc. — the  expense  and  difficulties  of 
laying  large  culverts  are  very  considerable.  The  usual 
method  of  distributing  high-tension  alternating  enrrent 
is  by  means  of  concentric  cables.  These  consist 
essentially  of  an  inner  conductor  or  core  of  stranded 
copper  surrounded  by  a  certain  amount — depending 
on  the  material  used  and  the  pressure  worked  at — of 
insulating  material ;  over  this  is  a  layer  of  copper  wire 
forming  the  outer  conductor.  The  cable  is  protected  by  a 
further  layer  of  insulation,  over  which  is  forced  &  covering 
of  lead,  so  as  to  make  the  cable  impervious  to  moiatora. 
The  whole  is  protected  against  mechanical  faults  by  a 
Bbeathinc  of  steel  wires,  which  are  wound  above  a  covering 
of  jute,  ^  as  to  avoid  injuring  the  lead.  It  is  found,  how- 
ever, that  the  wire  sheathing  is  not  sufficient  probection 
against  blows  from  a  sharp  pick,  nor  does  it  offer  much 
resistance  to  the  sharp  wedges  driven  by  sledge-hammera 
to  break  up  the  concrete  [ravements.  The  best  mechanical 
protection  seems  to  he  got  by  encasing  the  cables  in  cast- 
iron  pipes,  the  pipes  being  first  laid  down  and  lead-jointed, 
and  then  the  cable  is  drawn  through  in  lengths  of  aboui 
200  yards. 

There  are  a  large  number  of  methods  in  use  for  joining 
lengths  of  concentric  mains,  or  connecting  service  leads, 
the  muut  common,  perhaps,  being  to  connect  the  inner 
conductor  by  splicing  and  soldering,  then  to  wind  over  it 
a  sultlciunt  thickness  of  insulating  tape  j  over  this  is  laid  a 
number  of  strips  of  sheet  cop{ier,  to  which  are  attached  the 
outer  conducting  wires  by  thin  copper  binding  wire ;  more 
tagte  wound  over  this  completes  the  joint.  In  lead-covered 
cables  these  joints  are  protected  by  soldering  a  lead  covering 
over  them ;  in  others,  by  surrounding  the  joints  by  caat- 
iron  boxes  charged  with  oil  or  insulating  compound.  When- 
ever possible,  these  joints  should  be  placed  inside  street 
boxes  so  as  to  be  readily  accessible  in  case  of  faults  occurring, 
or  when  it  is  required  to  recharge  the  boxes  with  oil  or 
compound,  it  being  found  that  the  oil  tends  to  leak  from 
the  box  along  the  insulation  of  the  cable. 

The  methods  of  laying  low-tension  mains  are  so  well 
known  that  it  will  be  sufficient  merely  to  mention  th(Me  of 
two  large  companies — namely,  "The  Westminster"  and 
"  The  Kensington  and  Knightsbridge." 

The  Westminster  mostly  adopts  the  plan  of  fixing  the 
conductors  on  insulators  laid  in  concrete  conduits,  then 
cementing  on  a  concrete  cover.  The  chief  merit  of  this 
system  is  that  the  culvert  prevents  moisture  penetrating 
to  the  insulators,  and  also  forms  a  mechanical  protection 
for  the  conductors.  On  the  other  hand,  it  has  the  disad- 
vantage of  taking  up  a  wide  strip  of  ground,  and  breaking 
up  in  order  to  put  in  joints  or  examine  for  faults  is  rather 
costly. 

The  method  of  the  Knightabridge  Company  is  to  stretch 
bare  conductors  over  porcelain  insulators  about  50  yards 
apart,  the  whole  being  placed  in  an  open  culvert.  This 
method  has  the  advantage  of  being  fairly  cheap,  and  also 
that  the  mains  are  readily  accessible  for  jointing  or  re- 
pairing; its  diaad  vantages  lie  in  the  laree  amount  of  ground 
area  used,  leakage  through  moist  insutators,  and  corrosion 
of  the  copiier  by  acids  arising  from  foul  air  in  the  conduits. 

One  disadvantage  which  seems  to  be  inherent  in  the 
use  of  concentric  distributing  mains  is  the  difficulty  of 
locating  a  fault  on  a  branch  circuit,  that  difficulty  being 
in  the  fact  that  a  current  flowing  uniformly  along  a  coa- 
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ductor  of  circulu*  sMttoo  hu  iho  aamt  cSeet  on  oxtonal 
bodiM  u  il  would  have  U  conceatriitod  along  tho  axia  ot 
tbe  coniliittor. 

With  ifae  low-UnBon  afsMm  tt  »  found  U>  be  r&Ui«r 
difficull  to  keei>  ttio  roltaxe  anjrtbing  1ik«  iioilonn  over  a 
circuit,  thfl  full  of  poUntial  being  diRcroot  Kt  difleront 
|iUcM,  )um1  ofton  Bt  difl'orflnt  tJmsB  ;  this  n«coMitat«  Ibc 
cmploymoot  of  focdora  from  tbe  staiion,  und  of  pilot  wine 
to  oHLible  Ibe  voltt^'e  at  disUnl  ptaeeo  to  be  known. 

Wltb  tbe  nuttbod  moitly  in  um  in  higb  tension  dietri- 
bution,  tilt  c»iT«ni  ii  imnifurmed  nt  *  niimbur  of  autioiti 
Co  S,Ott>  or  a,&00  volte,  and  distributed  at  tfai*  tension  tA 
conmnera'  fmniaaa,  where  it  is  tranrionned  to  100  volte. 
Tbers  it  praciioally  no  fall  of  potential  in  <li»tribiuii)g  over 
a  dbtuMe  ol  two  or  three  mtlea  at  2,500  volu,  and  even 
the  small  amount  then  it  may  be  n«uti'.kli*()<l  bv  cutting 
out  one  or  two  uirns  of  the  [irimary  circuit  on  the  trau>' 
former.  It  must  alio  be  kept  in  mind  that  tho  fall  of 
potoDtul  in  an  altenutinf;  circuit  cannot  be  eipressod  by 
toaJmplea  formnU  as  that  uted  for  direct  currents,  but 
by  one  which  tuket  into  account  t^o  capacity  of  tite  coiv- 
centric  main,  the  ittnount  of  ii>iln«t«on  in  tbo  circuit,  the 
pulaktion  period  of  tbo  current,  :tnd  tbe  transforming  ratio 
o(  tbeconvortCTs,  u  well  as  tbe  current  and  obmic  rcnist- 
ano*.  If  the  alternations  are  of  high  frequency,  and  the 
coadoctor  has  a  capacity  large  in  com{>tirison  with  iu  ohmic 
rwiBtance,  the  fireesurfl  may  be  oven  itreater  at  tbe  far  end 
of  a  ciieuit  than  at  the  generating  and, 

It  in  shown  In  Dr.  Fl«nunK>  booh  on  *iTho  Allemnto-t'urrent 
Tniutonncr,''  vel.  H,.  p.  :I7'^  thul  H  L,  H,  ami  Vf  •«!  vl»«  "idact. 
aiKW,  ro4«auoa,  wid  luUxtUal  rMpoclirnly  at  llw  Keii^taunt!  ond 
ol  a  circuit —?«eh  &a  II  trunk  raunuf  coiiccnlric  Onblu  -awI  l,r.  atiil 
V|  ifaniUr  i|iiuiltLiu  for  the  di>(ribiitinK  and,  whan  y  ia  lliu  pulaa- 
tlon  of  *b«  cMircikl,  luid  C  die  cii|KuHt]r  aS  title  cable.  UuL 
T, 


►  Er-f/f +  2Bri 


eitcult  liej'oinl  r<oiid«MM«  in  Opeii.  then  r*  ■<  p^P  s  V  ,  ikiid 

vo  cinmion  leilitoM  to 

clfaci  dtio  to  tbo  oaiMcity  of  ^lle  aonilen*or  in  vnry  well 
awn  by  «an«id«nnic  the  paffucalar  catt  in  whldi  R  =  I.  ^. 

Writinft  V  iuMmI  of      *,  und  x  tot  V  I.J<*,   tli«  nbuvo  «(]uulioii 

roclucea  to  tbo  hrparbohi  Y>  .s  (1  -  «]['  4-  x'.     V  W  ••  1  when 
a  —  Oot  t:  =  1,  niid  Y  is  »  uiiniinuiD  when  Ji  =  1. 


TtiU  lAows  ihat  ill  llie  |«rticuUr  oau  ehoioo  V,  it  oijimI  to  V,. 


wImu  C  t./>*  I*  Miual  to  Hro  or  unity,  while  for  aajr  value  bolwcoa 
Mm  abd  Dsllf  V,  U  |[raal«r  ttwn  V,.  muJ  for  valuM  of  C  L  p* 
Kroalor  than  ■inH}'  V.  ta  Kroator  Ihnn  V,. 

I'o  eiuhle  US  to  Birire  at  some  deHnite  reiutta,  I  have 
worked  out  approximate  valuea  (or  tbe  lighdne  of  an  area 
of  oiie  •qtutre  nil«,  by  wbal  leemi  the  moat  suitable  distri- 
button  in  oMh  oau,  (or  the  high-tension  and  tbe  low-tension 
aystem*. 

Tho  tnelhod  of  bieh-Uiieion  distribution  adopted  is  that 
(•(  uiing  a  nuaibor  of  Mib-trankfurmer  stations  from  which 
tbe  low-tenaion  niuins  are  feil  at  a  number  of  points.  The 
vliief  loss  in  the  tnnifiirmer  syitem  being  due  to  the  tun- 
ning at  light  load  during  the  day  ami  early  morning,  it 
bacontoa  almool  a  uecaasity  to  use  aome  means  of  minimising 
thb  loaa.  A  numlier  of  methods  of  dodng  (bit  have  boon 
tried  or  inggMed.  Mr.  Kerrwiti  baa  doaignerl  an  automattc 
■wiu-L,  whicb  cut*  out  a  tnuuformer  when  the  curTuit 
through  til*  tMondary  falls  below  a  oarUin  amount.  In 
Ihi  wibetotloB  DMWM,  a  number  of  tnuidormen  being 


connected  in  parallel,  we  nwy  bare  loaa  cut  out  aad 
tbi»e  remaining  working  nearly  at  full  load,  and  thin 
at  a  hif;h  eficiencr. 

In  the  ease  we  have  chosen  ae  ui  illuEtration,  U  Is  k»; 
|io»oil  thst  tbe  ir]uare  mile  is  divlrlod  into  sijoarea  ct  330 
yardi  frontage,  and  that  the  density  of  lighting  Is  unitora 
at  the  rate  of  500  S-candle,  or  30  watt,  bim|M  i<cr  iqaar*. 
The  total  number  of  lights  is  thiis  32,000,  while  tbe  |»owst 
required  is  960  kilowatte.  We  will  further  aumKM  thai 
the  annttal  load  factor  ia  30,  load  factor  being  dofitied  ■• 
the  iiei-ooutage  whicb  the  toul  work  done  in  m  eartafai  tiaa 
is  of  what  it  would  be  if  the  load  was  coiitinnouilTal  1|b 
higbest  value  during  that  time.     In  the  cunrea  of  *if^  I 


/t  /  k  i  *  fi  i  7  a  f  Jt  il  -*  / 

Fio.  I.— LoadOsrvofotHhiMf*.    LowJ  taetor  =  4U|Wr««a 

and  3  tb«  daily  load  factor  is  the  norcerituue  which  th* 
area  encloaod  botwoen  the  curve  and  tbo  zero  fine  it  of  tM 
area  got  W  taking  tho  product  of  tho  longtfa  of  tbe  bus 
line  and  the  maxiiuum  ordinate  of  tbe  eorvo. 

In  the  bigb'taiision  method  we  will  sappoae  the  eortwl 
to  bo  eenonted  ul  8,000  volte  at  a  dist«nc«  of  tour  bIIn 
from  tho  centre  sf  the  aroa  to  be  lit,  and  Iransfaoaad  m 
2,000  volts  in  tho  ilistribuling  sUlion,  )>eing  Grtally  ndnceJ 
to  100  votla  at  the  sub-etatious.  The  dinaMiOD*  of  ihl 
cables  and  mains  are  calculated  by  meant  of   Lord  KalmiV 


Fiu.  S.— Load  C^rre  lot  24  boHra.    Lioad  taotor  *  ft'  par  oaat. 

rule  :  Tbe  number  of  watts  lost  per  annum  multiplied  hy 
tbe  cost  of  generating  one  watt  equals  tbe  iotereat  oa  ihi 
coelof  tbe  mains.  It  soemt,  however,  that  this  rale  oogb 
to  be  slightly  modified  to  take  acooont  of  the  fact  tbat  tba 
cost  of  upkeep  of  a  given  main  will  be  more  than  that  of  a 
better  or  more  co4tIy  one.  Thus,  a  high-tenstoo  maio 
requires  moie  insulation  roUtively  than  a  aintUr  tow. 
tension  one,  and  is  thus  mora  ooethr,  »o  tbat  a  kigb'curmt 
density  wduM  be  given  by  tudltR  the  rule,  but  the 
effect  of  the  current  eatiMS  detarforatton  of  the  insi 
material  with  correspondingly  {ncrattod  cost  uf  upltM{^ 
thst  it  very  probably  would  be  found  mora  aBlciont  to 
a  lowei'  current  damity  by  laying  a  slightly  laivar  uaiM." 

A  method  of  arriving  at  the  dimeusiooa  of  l£e  cables  b 
as  follow! : 
Let  p  »  eoet  per  mile  of  cable- 

„    7  •-  cost  per  mile  for  laying. 

„  A  •  oroM-aectioD&l  araa  of  oDuduclor  in  ineboa. 

„  C  •>  currant  in  amporea, 

,.  R  -  reeiatance  per  mile  in  ohms. 
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Then  (F  C)-  E  x  24  x  366  ia  the  watt-houra  lost  per  annum, 
where  F  is  the  annual  load  factor  and  C  the  maximum 
current  which  the  cable  is  supposed  to  carry.  Also  B  A 
-0  044  for  ordinary  copper,  and  p  =  £  (3,000  A  +  300), 
from  practice,  for  concentric  cables.  Allowing  7^  per  cent 
as  the  interest  on  coal  of  mains,  then  £  (225  A  +  32'5)  is 
interest  on  coat  per  mile ;  but  with  F  «  30  per  cent.,  and 
bilking  coat  of  generating  one  B.T.U.  as  3d.,  we  have 

Qj  ^  20x4,000  X  100  X  22-5(1  OA^  +  A) 
9  X  0044  X  24  X  365 
or,  C  =  228  ^(lOA^  +  A). 

ForA  =  l"  we  get  C  =  228  ^H  =752  amperes  per  wjuareinch 

„   A=i"      „     0  =  395         =790 

„   A  =  l"      „     0  =  213        =852 

„   A  =  A"    >.     C  =  102         =1,020        „ 

But  we  cannot  allow  a  current  deoaity  of  more  than 
1,000  ampeiea  per  square  inch  for  alternatinfc  current,  bo 


8000  Volts. 
2000       .. 
100 


n  Trans  forming  Station. 
O  Subtr&ns/brrmng station 
X  Fourwat/  ^u/dches. 

HIGH  TENSION. 

Fici.  3, 

for  aizea  below  ^in.  aection  we  must  calculate  the  sjeb  of  con- 
ductor by  allowing  this  amount.  This  apparent  defect  in 
the  rule  ariiea  from  the  fact  that  it  coats  almost  as  much 
to  lay  a  amall  cable  aa  a  large  one. 

The  dimensions  of  the  low-tenaion  mains  may  be  calcu- 
lated by  allowing  a  maximum  current  density  of  1,000 
amperes  per  square  inch  for  the  two  outaide  wirea,  and 
making  the  intermediate  wires  in  the  three  and  fire  wire 
ayetema  half  the  sectional  area  of  theae. 

I  have  not  taken  into  account  the  frequency  of  alterna- 
tion in  calculating  the  size  of  conductors,  aa  thoae  for  con- 
centric maina  are  usually  made  of  a  number  of  separate 
wires,  ao  that  if  the  frequency  is  about  80  per  aecond  the 
increase  of  reaistance  ie  not  large. 

The  method  of  dividing  up  the  area  to  be  lit  is  purely 
arbitrary,  and  muat  be  considered  quite  hypothetical,  but 
still  as  a  means  of  compariaon  it  will  be  aulEciently  aimple 
and  useful.  The  area  choaen  and  the  denaity  of  distribu- 
tion are  rather  favourable  for  a  low-tension  system  It  wiU 
be  observed,  from  the  diagram  of  Fig.  3,  that  any  fault 
occurring  on  the  high-tenaion  ayatem  afiecta  only  a  atraigbt 
length  of  220  yards,  and  by  means  of  a  wire  laid  along  the 
street  from  end  lo  end,  the  position  of  the  fault  could 


readily  and  accurately  be  found  by  a  loop  teat.  If  a  trans- 
former failed,  the  area  could  be  lit  from  the  othen  by 
means  of  the  atreet  switches  shown  in  the  diagram. 

I  will  now  give  aome  details  relating  to  the  mains. 
First  considering  the  high-tension  system,  we  requira  at 
least  two  trunk  maina,  each  capable  of  carrying  all  the 
current.  Allowing  a  gross  efQciancy  of  60  per  cent,  the 
trunk  maina  must  be  designed  to  carry  (960,000-=- 8,000) 
-h  0-8=  150  amperes  \  so  we  may  allow  \  square  inch  sae- 
tion.  The  coat  of  concentric  cable  ^in.  section  is  about 
£800  per  mile.  The  two  mains  can  be  laid  at  a  coat  of  about 
£400  per  mile  run.  Thus  the  total  cost  ot  tmnk  maina  is 
£8,000.  The  resistance  of  this  section  for  alternating 
currents  is  \  ohm  per  mile,  and  therefore  the  total  reaist- 
ance with  the  two  maina  in  parallel  ti  ^  ohm. 

As  it  may  often  be  necessary  to  use  only  one  trunk  maio, 
it  will  be  more  correct  to  use  a  load  factor  of  40  par  cent, 
in  this  case.  If  then  G^  is  the  average  current  etrenKtb, 
and  0,a  the  maximum  current,  C^  =  ^  G»,  and  theridore 
(^A  f  ~  -h  <(^)'<  BO  t^t'  >>li«  average  rate  of  loss  is 
3T  (^n>)^^>  where  B  is  the  total  resistance  of  the  oiroait 
considered.  For  the  trunk  mains  the  loes  is  thsrefore  at 
the  rate  of  3,680  watts,  or,  taking  the  cost  of  generating 
aa  3d.  per  B.T.U.,  the  loss  is  £316  per  annum.    WitJi  one 


Imiie 


LI  f^neratin^  Station 
X  FOJ/ru/ay  Switches 
jf  T\i/ou/aySu/itches. 

\jy4^  TENSION. 

Fid.  4. 

main  in  circuit  only,  the  fall  in  potential  due  to  ohmic 
resistance  at  full  load  is  150  x  08  =  120  volts  or  1^  per 
cent,  at  8,000  volts.  With  both  mains  in  circuit  the  capacity 
effect  will  moat  probably  annul  the  drop  due  to  obmic  re- 
sistance. The  following  table  gives  toe  sizes  of  mains 
required  in  the  various  sections,  with  their  coat  and  the 
losa  in  watta. 

Details  or  DiaTRiBOTi^o  Maihs. — Hioh-Tbiision  Sistem. 


Length 
Miles. 


■i 

3 


Majcinum 

current. 
Amperes. 


IS 

so 

45 
105 
120 

371 
75 


Uauee 


7/19 
7/16 
7/1  i 
19/18 
37/16 
37/16 
19/17 
19/1 4 


Rwistance 

per  mile. 

OhmB. 


60 

2-0 

1-3 

0-72 

0-3 

0-8 

10 

0  IS 


Cost  pet 

mile. 

£. 


80 
lEO 
160 
tt70 
620 
fl£0 
310 
100 


Total 
cost. 


IflO 
360 
210 
135 
310 
310 
MO 
5,600 


!    Totals 7.865 


CR. 
Aveng« 


102 
243 
822 
137 
29S 
880 
606 
2,360 


4,267 


It  must  be  observed    that  the   lengths  given  are  for 
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eoneantrio  othle,  no  that  in  calculatinK  the  restttoncQ 
twiee  iha  l«ngtb  must  be  taken ;  also  in  the  lonr-teneion 
jeada,  MHce  the  dentiiy  of  lighting  ii  «u(>|>oe«(l  lo  b«  nnt- 
tom,  the  actual  averaf;« raitUince  it  onl^ oncbitlf  the  tntal 
re*iBtu>c«  of  aiiv  ciraiiL  Tbo  lomus  umiUtcd  under  C  R 
an  reckoned  on  the  HHumption  of  an  nnntml  1o.-l<)  factor  o( 
30  per  e€nt.  The  coat  of  layinj;  the  maing  may  ho  tnkon 
aa  £900  Mr  niif«  for  the  low-tension  leads,  and  £300  per 
mile  where  both  biffh-teneion  and  low-tension  leads  are 
bid.  We  thus  have  eight  iniloi  at  £300  per  ibile,  and  10 
milM  at  £200  t>er  mile,  or  a  total  of  £4,400. 

The  total  ooat  of  the  distributing  tnajns  in  therefore 
£13,356;  the  lota  due  to  heatiii);  Iteiri).'  at  the  rate  of 
4,357  watU,  and  amounta  to£4^0  per  uiinnm.  Abo  £4TO 
is  4  per  cent,  of  X1S,3K5;  hut  £4!!0  is  6  per  cent,  of 
JI7.9W— »'.«.,  of  the  coal  of  the  mains.  The  following 
UMe  gives  iho  ]ux>hal)Ic  eoiu  of  the  different  pnrtii  of  the 
whole  ayiteni. 

Cast  of  AUernaleOtinnl  PUiitt. 
EogiiMa,  5  X  000  b.p.  at£4  perb.p.    ...£10,000 


1  X  300  b.p.  at  £S 
UjrBamoa,  fi  x  600  Q.p.  at  £& 
1  X  300  h.p.  at  £« 

Boilera,  10  x  £500 

Bsdlan,  6  x  90  h.p.  at  £10  per  h  p. 


1,600 
12,i00 
1.600 
6.000 
1.200 
4,000 
800 


OoadenMN,  feed-mimiia,  and  connections 

Switchboards  and  iostrumenta  

Cranes,  Sttiagi,  pilot  Uaufomen,  ui(t 

•borei J.  3,500 

OtoenliDg  buildiDM 4,000 

Und „ ;. 1,000 

Coat  of  generating  etatJon  complete  £14,300 

Trunk  mains  ./..       8,000 

Secondary  station :  ' 
TVuuformeni,  ^  x  100  b.p.    at  £2 

per  h.p 4,000 

Switching  gear  and  iRstmmenta    1,000 

Building  and  laul    ■  3,000 


Dictfibation ; 

Switches,  joint-boxeo,  and  fuses     l.OOO 

Secondary  naina 13,400 

IVanefomen,  34,  »/.  for  1,000  li^hu 
at  £100  each   3,400 


7,000 


16,  *•/,  for  600  ligbU  at  £60  each... 

Houses,  40  nt  £10esch «•... 

Switcbee,  cut-mits,  and  fusee 


»IIO 
400 
540 


17.700 


£77.000 

Allowing  £3,000  for  pUnt  and  BOpervision,  the  total 
coat  will  lie  about  ££0,000. 

ConsKlering  next  the  lowtension  systeui  of  distribution, 
a  referenoe  to  the  diagrams,  Figs.  3  und  4,  will  ahow  that 
there  are  two  mitos  ol  tive-witv,  four  mile*  of  throewire, 
and  13  miles  of  two^wire  leadi,  RAmemWin);  that  live 
wine  are  equivalent  to  3j  o(  the  outer  eonducl'^rs,  and 
thrM  wirea  to  3|  the  mil^r,  we  form  the  following  : 

Dnana  or  DisnuauniHi  UaiHs.— lAw-TsnaioH  Sv*rsH. 
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ToeaUmkue  tlw  loaa  by  baaUng  in  a  circuit  ul  iimtorai 
aeetlon,  in  which  the  cumnl  varia*  iinifuinsly  (lom  t«ro  t» 
iu  mulmuui    value  0,  tei  A  h~t  be  one  condiKtor  aix) 


R  F  the  letam  ;  also  let  r  he  the  reeiaUne*  p«r  on(t  laasth ; 
lot  Ox  denote  the   value  of  the   eurrenl    al   C,  and 

CD-'dt.    We    have,    therefore,  0«  ,-.  L^  t* 

beatiug  is    at  the   rate   of  j  Oa*rdM  -  C^rii-l 

=  irlC*-|RC*.  where  Bit  total  reaisUnoe  ot  oat 

The  loM  in  the  general  cote  in  which  C,  anil  <Xar»  the] 

caireitt^at  A  and  B  rc«pcctirely  is  JB(0i'  +  2  C,  C,  +  C,''ii J 


r~t^ 


M 


It 


LlA 


irtiie  Urii-^ 


The  cost  of  kyinf;  will  be  about  £360  per  nils  (or  • 
leads,  £400  for  tlii-eewire  svil^m,  and  £dOO  for  i*»l 
eyiteoi.  The  eon  i«,  therefore.  12x350->£4,tO0  fordovkfe 
leads.  4x400-£l,600  for  three-wtto  leads,  and  9x000* 
£1,000  for  the  five-wiro  leads,  or  ■  toUl  of  jCOiSOOl 

The  total  coet  of  the  distributing  mains  is  thua  .£S7,0ttt 
Tholosaby  heating  bat  the  rate  of  16,964  watta,or«(; 
perunitis£l,?60peraiiuuiB.   Aiao£t,760  la  Si  pari 
of  £37,010. 

This  is  «  bigher  perceolage  than  allowed  in 
teosian  system,  the  rooaona  being  that  nsoro 
pemiasihle  with  low-tenrion  than  witfa  coooeirtiie  ka|b- 
tension  leads,  as  the  nsk  of  damaging  Che  ioaalatiMis 
greater  in  tbe  Utter  case  ;  it  is  also  ezpedioDt  to  niwm 
the  lirtt  cost  of  the  low-ieosion  mains  aa  moob  aa  poaiAli^ 
in  order  to  compote  suceewfully  with  higb.tansion  ay«Maa 

CmI of  IHrtdCurmt  PUmi. 

Enginos,  8  x  360  b.p.  at  £5  per  h-p. .£14.000 

Dynamos,  ttx360  b.p.  M  X6,p«r  h-p. 

{including  excitora) t6,d00 

Boilers,  I0x£500  6,000 

Condensers,  foed-pumpe,  and  connections       4,000 

Switchboards  and  iiistruuenta  2,000 

Cranes,  stones,  and  Dttit.gs .    .        3,000 

Buildings,  including  battery -house  7,000 

Land  in  centre  of  area    9.000 

Batteries,  able  to  j<ive  one-third  the  naxi. 

mum  power.  600 cells  at  £6  each...    .       3.S00 
Connocttons  and  Tittinga 400 


Mi 


Distribution,  coet  of  all  nttlua   30,910 

„      layingditto 6,800 

Street  switchos,  joints,  et«.         800 


ST,8 


Totftl. 


£88,610 


Briefly  comparing  the  rdativa  ottoianciaa  ot 
systems,  we  havo — 

(a)  AUermtiaf  Ajnlmn.— Mechanical  lom  Iti  5004.^ 
enginea,  10  per  oont. ;  OMchanieal  loaa  in  dynuoo^  1  |w 
cent  1  electrical  losses  in  dynamos,  4  |Mir  cent.:  ioas  m 
trunk  nutiiM,  li^  per  oenk  ;  loss  in  s^^tion  iratHfor 
3  pei  cent,  (these  will  always  be  wockio):  i 

in  2,000-volt  mains,  I  per  rent. ;  loaa  in 

former*,  6  per  cent.  ;   and  loea  in   lOO-vuIb  iriB mm.  1^ 

cent. ;  or  a  total  loea  of  30  per  eeni — ifae  avan||« 

of  the  system  being  thus  70  per  caoi.,  <M»d  the  avi 

power  required ;  therefore,    *|—  x  -^  x   _,  or  690  L|i 

Tbe  fall  of  potential  at  the  moat  extrene  {mrt*  of  tbe 
circuit  at  full  losd  ts  made  up  of  a  tail  of  1^  par  c«nC.  n 

tbe  trunk  raatni,  of    1  j  j>er  cent,  in  the  3,00U-««te  Malm^ 
anil  ^\  \>er  cent,  in  (be  lOOvolt  lewli,  i>r  a  tut«l  ol   ft  par 
oont.  ;  thi"  lieini;  G<>m|>eosalcl.  however,  hv  the  t 
ioducMnco  »l  tbe  translonuit*  at  high  loada. 

Since  uli  the  boiler  power  is  only  osatl  (or 
tion  of  Ibe  24  hoiin>'  run,  tbe  alternate  haating  and  lanbf 
cooling  and  in  clesning  fine  make  it  improbable  tlwaafaigibar 
ofHcioncy  than  61b.  of  coal  |Mr  indicated  bona  poww  ^  bear 
nn  be  got ;  there  will  Ibiis  be  uaed  13,0t>0  tans  ot  aosl  f« 


I 
I 
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annam,  wliicb,  taken  at  13i.  per  ton,  oosU  £7,800.  AIIot- 
ing  £2,200  for  water,  oil,  stores,  and  Bteam  for  auxiliary 
engines,  vre  have  a  total  of  £10,000  per  aanam.  The  wages 
for  runaing  the  plant  will  amount  to  about  the  same 
amount — i.e.,  £10,000.  Allowing  10  per  cent,  for  upkeep 
of  engines,  dynamos,  boilers,  and  mains,  a  further  £6,000 
is  required,  and  20  per  cent  on  transformers  and  switches 
is  £2,000,  while  5  per  cent,  on  buildings  is  £300.  The 
total  expense  per  annum  is  thus  £38,300.  If  we  further 
allow  £5,700  for  directors'  fees,  and  write  off  £10,000  for 
depreciation  of  plant,  the  total  outlay  per  annum  is  £44,000. 
The  total  number  of  units  sent  to  the  lamps  is  2,470,000 
per  annum,  and  allowing  90  per  cent  of  this  to  be  paid  for 
at  6d.  per  unit,  the  annual  income  is  £55,600.  This  allows 
a  dividend  of  14  per  cent  on  the  £80,000  first  cost 

{h)  DiTedOurrent  System — Mechanical  loss  in  360-b.p. 
engines,  13  per  cent ;  mechanical  loss  in  dynamos,  3  per 
cent ;  electrical  losses  in  dynamos,  6  per  cent ;  lost  in 
five-wire  leads,  2^  per  cent ;  loss  in  three-wire  leads, 
l^  per  cent. ;  loss  in  double  leads,  S  per  cent.  ;  or  a  total 
loss  of  26  per  cent — the  average  efficiency  of  the  system 
being  thus,  74  per  centj  the  averse  power  required  being 
therefore  &20  h.p.  through  24  hours  per  day.  The  fall  in 
potential  at  the  extreme  parts  of  the  circuit  on  full  load 
is  made  up  of  a  fall  of  6  per  cent,  in  the  400-volt  leads,  or 
6(  per  cent,  in  the  SOO-volt  leads,  and  of  6|  per  cent,  in 
the  lOO-volt  leads,  making  a  total  of  17  volte  in  100.  A 
large  i>ortion  ot  this  drop  would  be  compensated  by  con- 
necting the  mains  into  a  number  of  loops,  but  this  method 
has  the  disadvantage  that  if  a  fault  occurs,  all  the  circuits 
looped  with  the  faulty  one  have  their  lights  out  It  would 
be  better  to  run  one  or  two  extra  leads  as  feeders  to  the 
extreme  parts  of  the  circuit. 

If  engines  and  dynamos  are  worked  only  12  hours  per 
day,  the  batteries  running  the  load  from  2  a.m.  till  2  p.m. 
the  average  i)ower  required  will  be  1,040  h.p.,  and  we 
might  have  an  efBciency  of  61b.  coal  per  indicated  horse- 
power per  hour,  thus  osing  11,000  tons  of  coal  per  annum, 
which,  taken  at  16b.  per  ton — the  price  in  centre  of  area — 
amopnts  to  £8,800.  Allowing  £2,200,  as  before,  for 
water,  oil,  stores,  etc.,  we  have  a  total  of  £11,000  per 
annum.  The  wages  for  running  the  plant  will  be  perhaps 
£1,000  less  than  in  the  former  case,  or,  say,  £9,000  per 
annum.  Allowing  10  per  cent,  for  upkeep  of  engines, 
etc.,  amounts  to  £7,000  per  annum,  while  20  per  cent  on 
batteries  and  switches  is  £1,000,  and  £5  per  cent,  on 
buildings  is  £350;  if,  further,  we  allow  £B,650  for 
directors'  fees  and  write  off  £8,000  for  depreciation  of 
plant  the  total  outlay  per  annnm  is  £42,000.  Supposing 
the  income  £65,600,  as  in  the  former  case,  this  allows  a 
dividend  of  15  per  cent,  on  the  £90,000  first  cost. 

I  hope  that  the  appearance  of  14  per  cent  and  15  per 
cent  dividends  will  not  induce  members  into  a  wholesale 
purchase  of  electric  lighting  shares,  for  they  must  strictly 
observe  that  the  conditions  assumed  are  merely  relative  and 
not  actual  ones.  I  have  assumed  a  favourable  distribution  ; 
in  practice,  it  is  sometimes  required  to  run  half  a  mile  of 
cable  for  200  or  300  lights,  and  of  sufficient  size  to  be  able 
to  carry  10  times  as  many.  Tbe  main  reason  why  electric 
lighting  companies  are  as  yet  unable  to  produce  high  divi- 
dends is  that  they  require  to  put  down  buildings,  plant, 
and  mains  of  much  larger  capacity  than  is  required  for  a 
number  of  years.  If  a  corporation  took  up  lighting  an 
area,  wired  every  street,  and  put  a  service  into  each  bouse 
on  tbe  same  principle  as  gas  is  supplied,  then  a  system 
could  be  designed  suitable  to  the  requirements  of  the  area, 
and  with  a  fair  density  of  lighting  the  cost  would  compare 
favourably  with  that  of  gas.  As  it  would  be  inconvenient 
for  me  to  be  present  at  the  discussion,  I  have  entered  into 
a  more  detailed  examination  of  some  parts  ttian  otherwise 
I  might  have  done. 


SCOTT'S  ELECTRICITY  METER  TIMED  FROM  A 
CENTRAL  POSITION. 


The  diagram  ifaowe  a  diagrammatic  view  of  Scott's  jiatent 
electricity  meter,  made  by  Messrs.  Laurence,  Scott,  and 
Co.,  Limited,   Norwich.     As  originally  designed,  a  self- 


winding clock  was  included  in  eaoh  meter,  which  made  it 
a  somewhat  complicated  and  expensive  iostmmeDt,  aa  the 
workmanship  in  an  automatic  apparatus  of  this  Uitd  raust 
be  very  good.  By  doing  away  with  the  dock  in  each 
meter,  and  making  one  clockwork  apparatus  in  a  central 
position  do  for  a  whole  lot  of  meters,  a  very  simple  and 
practical  system  is  made,  wbioh,  notwithstanding  that  ft 
special  meter  wire  has  to  be  laid  with  tlie  supply  maina, 
works  out  cheaper  in  moat  caaea  Uian  the  ordinary  system 
of  meters. 

The  great  adTAutaee  of  the  system,  bowerer,  is  Aat  it 
enables  the  rates  of  cnarge  for  supply  to  be  made  diffisrent 
at  different  times  of  the  day.  This  will  be  referred  to 
further  on.  Tbe  meter  itself  is  Tery  simple,  as  will  be 
seen  from  the  diagram,  which  shows  all  tbe  working 
parts.  A  A  are  the  fixed  series  coils  of  strip  copper,  throuj^ 
which  the  current  to  tamps  flows.  B  represents  the  movable 
shunt  coil,  whose  resistance  is  about  1,500  ohms,  with  its 
terminal,  B',  for  connecting  to  tbe  special  meter  wire.  C 
is  the  friction  roller  geared  to  indicating  train.  E  ia  a 
brake  to  prevent  C  from  being  turned  round  otherwise 
than  by  the  {Helper  action  of  the  meter.    F  is  the  friction 


pad  which,  when  lowered  on  to  C,  will  communicate  to 
that  wheel  any  movement  of  the  eospended  coil,  B.  Q'  is 
the  roller  on  vertical  carrier,  H,  wbicn  is  lowered  when  the 
armature,  I,  of  little  magnet,  K,  is  attracted.  L  is  Hm 
adjusting  weight 

The  meter  wires  in  connection  with  the  sbnnt  terminiU, 
B',  are  periodically  connected  up  to  the  lighting  mains  by 
the  clockwork  at  the  central  position,  or  by  a  relay 
operated  therefrom,  so  that  a  shunt  current  is  periodically 
sent  through  the  suspended  coil,  B,  and  through  the  little 
magnet  coil,  K,  pulling  tbe  pad,  F,  into  gear  with  the 
friction  roller,  C,  and  thus  communicating  the  forward 
movement  or  "  deflection  "  of  the  suspended  coil,  B,  to  the 
roller,  C,  this  movement  being  exactly  proportional  to  the 
current  flowing  in  A  A  when  the  difference  of  potential  at 
the  terminals  of  the  shunt  is  constant.  When  this  shunt 
current  is  broken  by  the  central  clockwork  apparatus  the 
friction  pad  is  lifted  off  tbe  roller,  C,  before  B  commences 
its  backward  movement,  so  that  the  indicating  train  is  only 
moved  in  one  direction,  and  the  various  forward  movements 
of  B  are  integrated  on  it  The  meter  works  on  the  most 
accurate  principle  that  it  known,  and  very  cu:eful  experi- 
ments have  been  made  to  find  ont  whether  there  can  be 
any  error  from  tbe  way  in  which  tbe  [ninciple  is  applied. 
It  lias  been  found  that  these  meten,  made  as  shown  in  the 


diacrun,  ban  &n  u«urat«  range  of  over  one  huiulredtold, 
umT  ibi*  could  be  very  much  exceeded  if  tbere  were  any 
neoesiiiljr  for  it. 

Tbe  meter  in  gencmlly  urraiig«d  to  efve  aocunit«  read- 
ingi  in  Board  of  IVwIo  tmite,  irhen  lii«  ehiint  circuit  it 
oonplotcd  tvery  90  seconds.  Tbe  ahunt  current  romtinA 
nn  for  abotit  13  »econdB.  Tie  central  clockvork  Ib 
iuiuiif;e(l  to  make  contaeta  one  aftor  the  other  with  six 
M|iarate  drcuiUi  of  meter  wire*,  and  aa  tbo  reuatance 
of  the  abunl  circuit  of  <ach  meter  is  about  1,500  ohma, 
there  can  be  iTi  mot«ra  on  each  of  tbo  six  cirsuita,  or  '.170 
net«r8  altogether,  worked  wiih  a  total  abuot  cunvot  of 
tbrco  ampere*,  so  that  ^/^  or  '/j,  cable  is  amply  larf^e  for 
the  main  meter  vim,  one  braitch  vrine  of  '/„  bein];  taken 
from  one  of  these  ineler  maina  to  each  meter  in  tbe 
customer's  |iromi«c».  For  long  distance*  and  large  numbers 
of  (netcrs  a  relny  can  ea«ilf  be  arrangei)  in  a  junvtion-box, 
which  will  cnnnKt  the  next  length  of  meter  vrire  to  tbo 
maint  s}nchi'onoiifly  with  the  first  len|^b.  The  simplicity 
and  comocjuent  choapnesi  of  tbii  meter  will  moro  iban 
balance  tbe  coal  of  the  spcciikl  meter  wires  in  case*  where 
the  kind  of  main*  employed  gicrmiti  of  tliCM  being  used. 

If  instead  of  sendine  n  sbiint  current  into  the  meter  once 
every  90  seconds,  this  interrnl  is  iticroai;od  to  180  seconds, 
the  met«rB  will  indicate  only  half  the  current  used.  Tbe 
clockwork  at  tbe  central  position  can  be  urran;;ed  so  that 
tbe  alteration  can  be  eaaily  effected,  and  if  the  alteration 
from  a  ISO-aecond  period  to  a  90-seoon<I  [leriod  is  nude, 
aay,  an  hotir  before  siinaet  by  the  almamic  all  the  year 
round,  and  back  a^in  at  some  fixed  time  during  tbe  evco' 
ioK,  it  is  evident  that  during  the  whole  of  tbe  ordinary 
working  hours  in  the  summer,  and  the  |;reat«r  [tart of  them 
during  tbe  winter,  tbe  current  wilt  be  supplied  at  half- 
price,  makioe  the  coat  of  power  from  electric  motors  eora- 
pare  favourably  with  that  from  pi»  ciigities.  During  tbcKi: 
hours  this  will  pay  the  supply  comjunic*,  a*,  if  Ihey  wen; 
not  supplying  this  current^  their  plant  would  be  almost 
ataiulinj;  idle. 

It  mxy  be  objected  tJiat  this  "  power"  load  will  overlap 
tbe  "  lighting  "  load,  but  durinfc  this  time  the  cuirenl  will 
be  paid  for  at  the  lijchting  rtte,  and  there  will  be  many 
inslaneea  where  consumers  will  arrnnge  so  that  they  do  not 
oaa  iMwer  at  those  hours  in  order  to  avoid  i>aying  the  higher 
nle.  It  will  also  encour^e  the  use  of  electric  power  during 
the  anmmer  time  only,  as  tbeM  are  maiiv  manufiicturcrs 
who  have  ateam  power  that  tb^  would  gladly  stop  during 
the  summer  months,  but  which  they  ]>re(er  to  run  in  the 
winter,  as  they  utiliie  tbe  wual4>  beat  tor  warminx  their 
pi'emiaea.  The  shunt  cuiTtota  can  easily  bo  made  to  record 
themaelvee  on  suitably  arrwigod  paper  marked  with  the  time 
of  Jay,  (o  tbat  the  timing  can  be  checked  at  any  time. 


FIELD  MAGNETS. 

UT  OISBRRT  lUPr,  M.t.C.K. 

[By  tbe  penBiMton  of  tbe  author  and  tbo  publisher  we 
are  enabled  tA  give  iJm  foltowiag  oxtrsot  from  Mr.  Kapp's 
fcrthconiing  treats  on  "  Dynauoa,  Alternators,  and 
Translormors."  We  may  add  that  tbe  book  will  probably 
be  ready  early  in  January.— Eu.  H.  H,] 

Tbe  nagnctia  Aetd  within  which  ibo  armature  revolves 
may  be  iiroduoed  either  by  the  use  of  perm:inonC  steel 
■Mgneta  or  etoetromagneta.  The  former  are  not  so 
•fiiKtife  as  the  latter,  and  are  only  used  in  exceiilional 
easce,  notably  ta  the  older  forma  of  macbinei  for  light- 
bouaes  aud  in  very  small  dynamo*,  where  aimplicity 
of  ooutmctioQ  is  of  more  im[)ortaDce  than  small 
weight — such  oa  mine  exploders,  medical  macbiiiea, 
•jgBalliiijt  apgiarattit,  and  machine*  for  laboratory 
work,  There  is,  beiudes  simplicity,  a  further  reaaoo 
for  luiiig  iwrmaiient  atael  magnets  in  pceference 
to  electromagnete  for  very  small  machiitea,  and 
Ibie  ia  ibal  tbe  energy  required  for  exciting  tbe 
majtneu  becomes  inoidinately  great  when  tbe  six*  of  the 
■BBMint  is  reducwl  beyoitd  a  ceruin  limit,  aa  will  be 
abowu  later  on.  Machine*  with  iteraanent  ateel  nagnete 
are  known  under  the  nane  of  "  bm^bMo  naebinea,"  whilat 
tbe  term   "  dyimmoe "   ia    more  particularly  applied    to 


machines  in  which  the  field  is  produced  by  eleetrofBagaau  I 
Since  magneto  machines  have  only  a  very  limited  spbval 
of  application,  we  poM  at  once  to  tbe  cotvaidervtion  of  ikal 
field  magnets  of  dynamos.  The  number  of  tjpw  of  SiijJ 
magnets  ubicb  bavo  been  utdl  Of  proposed  for  ilyrtaiM|M 
exceedingly  great,  )>ut  the  dilTcrence  between  tnaoy  '■'^^H 
ia  more  ap;xircnt  limn  real.  It  will  ihorefoTQ  be  be^^f 
to  attempt  to  give  a  complete  list  of  all  the  vnHnua  d^H^ 
o(  magnets,  but  rather  eelect  afe«rapre^<  typMw] 

purposes  of  compaiiBOn.     In  any  eleclroci  _  ''  bai^eJ 

oiatingiiiab  between  two  circuits,  tbe  electric  and  tbe j^H 
netii:  circuit.  Thoac  two  muit  be  interlinked,  su  tbaflH 
ciurent  through  tbo  electric  circuit  may  produce  >  flui  ofj 
lines  of  force  through  tbe  magnetic  circuit,  aud  tbe  dilw- 1 
once  in  type  of  dynamo  field  magnets  ia  duo  ta  tbe  men  I 
or  less  BUiuble  arrajigemenl  of  tSeae  two  circuita.  j 

TuD-Piilf  fVIJx. — The  most  simple  arTan^eiiicnt  ia  thatl 
shown  in  Fig.   S3.     Here   we  have  a   coil    ol  wiia,  T,1 
intertncc<l  with  a  ring  of    iron.   R,  cut  open  at  0.     Ill 
tbe  gap  G  be  made  of  cylindrical  or  tutineMikt  ship);.! 
it  may   receive  a  cylindrical  armktnro.  aud  tbua  F%.  tl^ 
may  be  considered  as  representing  tbe   Bold   maCMt  srf  a 
dynamo  macbirie,  Wt  on  the  whole  not  ainoa  aap^ 
ment.     In  thu  iiint  place,  the  length  of   wirM In  thn  ^  ■ 
iinncceaMrily  Itrgc,  and  this  can  be  reduiipd  by  btfiv 
the  wire  more  closely  round  tbo  iron  ri'ig,  Mj^  ^nev" 
over  a  great  portion  of  it.     In  tbe  next  plaM,  lfei«^ 
form  of  magnet  ia  bad  from  a  practical  point  of  vin.^sn^ 
because  a  forging  of  this  kind  ia  difficult  to  [irodiie*  uA  u 


ke  the  Ml»fAn»f 
if  by  doing  •»  wa  ■ 
faclura,  bat  io  tbw  I 


Pki.  23. 

fix  in  tbe  frame  of  the  machine,  and  pertly  becaueeH 
be  wound  in  the  lathe.  It  baa  been  showti  in  Chapter 
that  neither  the  shape  of  tbe  core  nxr  tbo  diiiKMiliM  ol  tbe 
excttioe  wire  have  a  direct  tnflaance  ua  tb«  MfMik 
flux  prodoeed  by  a  grveo  exaidng  irawer.  and  wt  •* 
therefore  bee  to  alter  the  shape  and  arraacwDwit  id  ths 
magnetic  and  electric  circuit  in  such  maaiur  aa  owy  h 
convenient.  Instead  of  a  bunk  of  wire  we  may  thtM  was 
cylindricd  coil  wound  on  a  former  in  a  laths,  aad  laNi^ 
of  tbe  curved  iron  core  we  nu^  nee  a  core  oonaiiti^  «f 
straight  piece*,  which  an  men  eaaily  forxad, 
and  oat  togetber.  We  may  alao  make  the 
detaebabte  from  the  magnet  eore  profier 
obtain  some  advantugu  a*  regards  Buniifaclttra, 
ca*e  we  must  uke  care  to  fit  the  different  paru  el  ibi 
magnetic  circuit  properly  together  to  aa  not  La  impede  iht 
Row  ol  tinea  when  it  peasea  mwa  on«  part  to  the  aucL  la  d 
this  way  we  arrive  at  something  like  the  dealga  abewkis  ■ 
I''ig.  fi'a.  M  is  a  atraicbt  cylindncal  naynet  eora  of  wiuwifct  I 
iron  ahouldered  into  tbe  cast-iron  (wle-pieee*,  I'  P,  and  Ck  ■ 
tbe  exciting  coil.  ^ 

It  wilt  be  aeon  at  a  gbnee  that  this  atnni|!e*Biel  • 
oloctrically  and  magnetically  equivalent  lo  that  ihiiTft 
in  Fig  23,  but  mecbaatcally  it  is  a  groat  liupiiiiwaeel 
Tbe  design  is  simple  and  nibauntial,  all  tbo  laaihlaiai 
can  be  done  on  a  latbe  or  boring  machine,  and  the  ew 
may  be  wound  on  a  eeparate  tram*  and  slijiped  oa  wb« 
the  machine  U  put  together.  This  winding  of  ^^Pj't 
coils  separately  ia  imjMrtant,  not  only  became  ol  faoiQ 
(or  repaira,  bat  chiefly  because  it  is  |><i*nbt«  to  haafi  lb* 
electrical  and  the  mechanical  |Mrt  of  tbe  work  is  dkatied 
departmetita.  If  tbe  coil  li  wound  directly  span  tfc 
magnet  core  a  much  grotter  weight  baa  ta  be  haadM 
una  there  is  a  risk  of  the  insulation  being  injured  by 
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cliips  or  filings,  whieh  arc  tioce««arily  piMcnl  In  a  ihop 
where  machine  tcole  are  &t  work  and  fitting  ia  j;ofng  on. 
For  this  raason  tt  is  be»l  lo  do  the  winding  aad  other 
oleotricil  work  in  a  aeparate  &liO{>. 

Tfao  design  of  maKoet  thown  m  Kij;.  S7a,  althougli,  &8 
was  already  said,  purloctty  jiracttca),  i*  stilt  capable  oJ 
imi>rovement  in  two  ways. '  In  t!io  fimt  pliiec,  tbo  nuf-nei 
being  on  one  tide  of  tlie  armature,  tbo  field  k  slightly 
untymmotrieal,  and  in  the  next  place  the  anangement  is 
very  heavy.  Both  ol  the«e  defecw  tan  be  remedied  by 
duplicating  the  magnetic  circuit,  ha  ihown  In  Fig.  Ula. 
We  require  now  two  uxciting  colls  and  more  wire,  but  w« 
obtain,  on  the  whole,  a  lighter  machine,  And  one  in  which 
the  fi«l<l  is  porfoctly  symmetrical 

Tbo  Gold  nugnett  F\g.  37&,  ha  another  defect,  inasmuch 
as  the  oofi  is  short,  and  bu  therefore  only  a  small  ex- 
tornal  surface  through  which  the  boat  goiier^ted  by  the 


Fid.  57. 

passage  ol  tho  current  can  escape.  Practical  ojcpcrionce 
uas  shown  that  for  every  watt  absorbud  by  the  resistance 
of  tho  coil  there  must  be  provided  a  ceruin  area  of 
cooling  sorfaee,  if  the  temperature  of  the  coil  is  to  be  kept 
down  at  a  safe  limit.  Authorities  differ  as  to  the  exact 
number  of  siiuare  inches  of  oooling  aurUce  required  per 
watt  of  energy  dissipated,  and  it  ia  obvioualy  iniiioisiblo  to 
lay  down  a  hard-and-fast  rule,  as  the  diaposiiion  of  the 
machine,  with  regard  lo  the  fanning  action  of  the  armature 
and  the  locality  where  the  machine  is  used,  must  neces- 
sarily influeooe  tbo  nt«  at  which  tbo  coil  can  disaipate 
beat,  hut,  gfriiorally  speaking,  tho  cooling  surface  should 
not  bo  lees  than  one  square  inch  and  need  not  be  more 
tbait  four  njnare  Inches  per  watL  To  prevent  the  oil, 
in  Fig.  57a,  from  becoming  too  hot,  wo  mutt,  therefore, 
either  increase  its  exteriial  surface  by  making  ii  longer 
and  ehallower,  or  wo  must  j^ut  more  copper  into  it. 
The  Grst  expedient  is  of  doubtful  rsJue,  as  it  leads  Ut  a 
much  heavier  Held,  and  tho  Mcond  is  expensive.  We 
can,  howovor,  alter  the  deugn  altogether  so  ta  to  ol>tain 
enough  cooling  surface  without  increasing  the  weight  of 
the  field.     We  need  only  treat  the  part  marked  M  as  the 


yoke,  and  put  coils  on  ibo  two  limbs  marked  P  P  in  Fij^. 
57a.  In  this  way  wc  obtain  the  design  shown  in  Fig.  57o, 
which  ia  a  very  favourite  type.  By  putting  two  excitins 
eoiU  on  the  mattnel  limbs,  M  M,  wc  have  not  only  increased 
the  cooling  surface,  but  have  also  materially  decreased  the 
wholu  weight  of  the  machine. 

This  design  i«  known  M  the  "overtype"  field,  By 
lovcrsinsit — that  in,  putting  tho  armature  below,  and  tho 
yoke,  Y,  at  the  loji — we  got  the  '■undorlypo  "  fioM,  which 
is  also  much  in  me,  and  is  ajiecially  adapted  for  direct- 
driven  machines,  where  it  is  important  to  get  the  spindle 
low  down  to  correspond  with  the  position  of  the  enpno 
shaft.  In  this  case  the  machine  is  sup|>orlod  from  its  polo 
piecce  by  brackets  or  packing  pieces  of  non-mntinotio 
material.  In  the  ovortypo  tbcsn  pieces  are  not  rcmiirud, 
and  the  yoke  may  be  either  bolted  direct  to  the  bea-plato 
or  m;iy  be  cast  in  one  piece  with  it. 

Thi»  ty|io  of  field,  although  lighter  than  the  previously 
doscribecl  tyneti,  is  still  rather  heavy  if  the  diameter  of  the 
armature  is  largo  in  comparison  with  it*  length.  If  such 
an  armature  muft  bo  employed,  and  if  it  is  important  to 
save  weight,  wo  may  duplicate  the  field,  and  thua  wo  obtain 
the  type  ahown  in  r'ig.  57d.  This  contnina  less  iron  than 
tho  overtype  lioid,  but  more  copper,  and.  although,  on  the 
whole,  it  is  considerably  lighter,  It  fs  also  more  expenaive. 

Figs,  57e  and  57f  shows  fields  of  the  "  iron-clad  "  typo. 
Their  characterietic  feature  ia  th-it  the  yokes  surround  the 
magnets  completely.  There  is  consequently  no  stray  mag- 
netic field.  Fig.  ."ife  is  very  heavy,  but  requires  little  wire, 
whilst  Fig.  57f  i*  not  quite  so  heavy,  but  requires  more  wire. 

To  give  at  a  glance  an  approximate  idea  of  the  amount 
of  copper  requinM  in  each  typo  of  field,  the  spaee  occupied 
by  the  coils  is  abown  in  black.  Tbe  fields  are  all  designed 
bo  take  iJie  same  size  of  armature— namely,  a  drum  I3in. 
diametei'  by  I&tn.  long. 

fToUamliimM.) 


TRADE  NOTES  AND  NOVELTIES. 


LOKD  KELVINS  NEW  FORM  OF  F-Lli(^TBOaT.\TlC  VOLT- 
iJKTEB  FOB  LO>V  VOLTACES. 

Tbe  arrange inenl  of  the  vanee  ami  <wU*  of  this  iiiatnimsnt 
are  mueh  the  same  as  those  lA  the   niullicaltidur  TultuiBt«r 


already  diicriboJ  iu  thc*e  column*.  The  inntruiuoot  ia 
specially  deoigpeii  fur  usevu  swiUihtinanU.  and  bus  a  vertical 
scale  instead  of  tli«  oM  plan  ut  reading  wiUi  n  luirrur.  It  is 
nrndoTod  pmctJoally  ileail  beat  in  its  acliun  by  h  amall  tiorl- 
xontal  disc,  nhteb  turns  in  an  oil  daabpot  below  the  osm.  Tbe 
tcri)  adjiistnt«nt  hiM  beon  much  implored  bj  the  addition  of  a 
toniuii  head  and  micrometer  screw. 
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HIGH   AND   LOW   PRESSURE. 

It  is  easy  to  fortitell  Uic  gist  of  &  report  wbea 
reporter's  name  is  given.  Thus,  Prof.  A 
report  to  Ghcllcnban)  ooutd  easily  bave  beeu  wriUeo 
by  a  pUgiarist  possosBing  fair  Ability  and  a.  fond  ol 
good  common  sense.  Tbe  report,  as  wUI  be  aeoiti 
proceeds  apou  fitcneral  line*,  and  except  on  odb  er 
two  pniiitH  is  such  an  can  be  generally  itubscribad  to 
by  OYerybody.  We  do  not  think  hia  rwtimolid 
calculation  of  the  differeoce  of  the  first  cost  of  plant. 
when  confiidcriug  Lransforming  by  accumolaaon, 
motor-dynamos,  and  alleriiate-carreut  dyoAmcM. 
is  correct.  Further,  wo  do  not  think  tbe  tabulated 
statement  as  it  stands  is  a  fair  cue  to  pot  belon 
ufiertt  in  order  to  influence  their  opitiioQ  one  wav 
or  another.  Ten  thousand  times  too,  much  i* 
made  of  prime  cost,  and  ten  thousand  times  too 
of  maiuleuancc.  Again,  prime  co&t  is  not  r 
to  accumulators  or  motor-dynamos,  bat  tatul  it 
coneidored  of  the  whole  system,  and  it  may  W  that 
by  using  some  one  of  accnmulalore,  or  neOor- 
dynamos,  or  alternate-current  trautiforuien,  <b> 
prime  cost  of  other  parts  of  the  apparatus  may  bt 
considerably  reduced.  Probably  Mr.  Crompton 
would  say,  and  try  lo  prove,  that  the  prime  eeu 
of  the  whole  apparatus  was  little,  if  any,  grealcr 
with  aocumulators  than  with  other  kinda  of  tmn- 
formers.  If  figures  of  the  kind  mentioned  an 
to  be  given,  they  should  be  coiuplete.  Tia 
second  point  we  should  like  to  expreaa  IB 
opinion  upon  is  that  relating  to  lOO  or  110  toll 
lamps,  and  tbe  saving  of  cross-section  in  maiaa 
by  using  the  latter.  Why  stop  at  JtlO  volU^  b 
there  now  to  be  uniformity  of  praotico?  Racflotly 
it  has  seemed  as  if  we  were  seltliog  down  to  n 
uniform  use  of  100  volts  preisore.  Kow  it  is  sac- 
gested  Cheltenham  should  have  110  volte;  to-QMOSv 
it  may  be  soggested  thai  some  other  town  bate  tV, 
and  80  on.  Makers  of  apparatus  dosira  to  havt  stock 
puLlurus,  and  by  making  to  atoolc  supplying  Otim 
straight  off  the  reel  ;  but  if  there  is  no  unifiinBity. 
such  a  state  of  things  is  impossible.  It  will  in 
seen  that  we  have  nothing  to  say  agaiiud  110 
volts,  or  any  other  particular  prcmtro.  providad 
everybody  adopts  it.  The  lampiuaken  mi(M 
suggest  that  the  greater  tbe  uniformity  of  lampa. 
the  greater  the  probability  of  gelUtig  the  bM 
possible  lamps.  There  will  still  be  plenty  of  roo«a 
left  for  the  services  of  the  cousolting  enginoek'  evw 
should  the  uniform  pressure  At  the  hoosa  lennioab 
be  100  volts.  The  great  feature  of  the  Cbeltcahas 
scheme  is  that  the  design  starte  with  a  definite  Tisv 
to  use  the  waste  heat  of  destnictom,  and  tf  canud 
out  will  be  the  first  systematic  attempt  to  do  iku 
for  electrio  lighting  purposes  on  a  largs  scale. 

Mr.  Buchanan's  paper  to  the  Pbysfoel  SoeiMy  of 
Glasgow,  given  elsewhere  in  oor  oolnmns,  oomaB  u 
ft  welcome  contribution  on  the  eabjeot.  Ko  dosb 
objections  will  be  found  to  tome  of  tbe  Qkoth,  teL 
Bs  with  Prof.  Ayrton's  report,  we  iball  rMJEsr  lo  flOt 
point — tbe  awumption  aa  to  lb*  perovniafe  of 
units  paid  for  of  those  sent  oat.  Far  too  bttb 
autbetilic  information  is  forthcoming  on  thi^  boi 
whal  little  there  is  shows Mr.BiudiaDaa'aperoaBlagB 
lo  be  rather  boo  favourable.      Oradualty    w*  an 
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getting  at  what  may  be  termed  the  average  cost  of 
generation  per  unit,  an  exceedingly  important  sub- 
ject, especially  to  engineers,  but,  as  with  the  distri- 
bution of  gas,  the  number  of  units  generated  and 
the  number  of  units  paid  for  are  separated  by  a 
tolerably  wide  gulf.  How  wide  or  how  narrow  is 
what  the  shareholders  want  to  learn. 


THE  ELECTRIC  CONSTRUCTION  CORPORATION'S 
NEW  ISSUE. 

The  ordinary  general  meeting  of  the  Electric 
Construction  Corporation  is  held  to-day,  and  no  doubt 
much  interest  will  be  exhibited  at  the  meeting,  but 
as  we  necessarily  have  to  write  before  the  meeting 
the  results  cannot  be  given  intbis  issue.  However, 
two  very  tangible  documents  are  before  us,  either  of 
which  is  worthy  of  a  sermon — the  balance-sheet  of 
the  corporation,  and  the  prospectus  of  a  new  issue 
of  £100,000  second  mortgage  debentures.  Long 
ago  we  expressed  our  opinions  as  to  the  finances  of 
the  corporation,  and  those  criticisms  have  by 
lapse  of  time  been  justified  to  the  letter.  We 
prefer  in  the  present  instance  to  take  things  as 
they  are,  and  the  conclusion  to  which  one 
must  come  is  that  under  the  able  management  of 
Mr.  Parker  the  corporation  has  a  fine  business  at 
Wolverhampton.  A  concern  whose  production 
reaches  £175,276  a  year  is  of  no  mean  importance, 
and  is  worth  holding  at  considerable  hazard.  The 
balance-sheet  at  this  time  last  year  showed  output 
£160,036,  while  that  of  two  years  since  can  hardly 
be  taken  into  account,  being  the  first  issued  under 
the  company's  auspices,  showed,  however,  an  output 
of  £222,734.  These  are  big  figures,  and  under  any  cir- 
cumstances in  a  properly-conducted  business  should 
show  a  good  profit.  It  rests  with  the  shareholders  to 
enquire  into  the  causes  thathavenecessitatedtheissue 
of  further  debentures,  though,  no  doubt,  it  is  difficult 
to  bring  home  effectively  any  remedy.  Some  one  or 
two  directors  are  made  scapegoats,  and  promises  as 
to  future  economy  are  promised.  Let  us  see  bow  the 
debenture-holders  will  stand.  Tbe  present  debenture 
capital  is  £125,300,  the  new  issue  is  £100,000— a 
total  of  £225,300.  The  net  profits  from  an  out- 
put of  £175,000  should  be  ample  to  pay  interest 
on  this  amount,  so  that  the  issue  seems,  from  a 
financial  point  of  view,  quite  warranted,  and  per- 
fectly safe.  The  ordinary  shareholders  are  in  a  trouble- 
some  position,  but  have  nothing  to  gain  and  may 
have  much  to  lose  by  impatient  criticism  at  this 
moment.  After  the  meeting  we  may  have  some- 
thing to  say  on  the  question  of  their  positioa 


OORRESPONDENOE. 

"  Ona  Dua'i  vord  la  pa  laut'i  word, 
JnsUn  Dtedi  Uut  boUi  ba  huid." 


BALANCING  AHMATURE  REACTIONS. 

Sir, — Id  your  i««ie  of  December  Sod  there  ia  a  reprint 
from  an  Amencan  paper  on  thiB  subject.  The  tenteDce  ex- 
plaining (t)  number  of  balancing  turns  leema  to  me  to  be 
very  obscure  :  "  Tbe  product  of  the  armature  condactora 
nnder  a  pole  into  the  current  in  the  ume  is  equal  to  the 
|>ro(1act  of  the  balancing  condnctors  back  of  each  pole-face 
in  the  current  (total  aimaUira  current)  through  them." 


Perhaps  some  of  your  readers  will  be  kind  enough  to  trans- 
late this  for  me. 

1  also  fail  to  undaratand  how  5S  grooves  eaoh  ^in.  wide, 
=  36'19frin.,  are  out  in  a  core  only  having  a  circumference 
of  22'55in.  Or  hovr  100  volts  are  obtained  with  290  wires 
cutting  400,880  tinea  at  a  speed  of  60  revolutions  per 
second.  I  am  not  writing  this  with  an  idea  of  carping,  but 
to  obtain  information. — Yours,  etc., 

Thos.  Ht.  Padgham. 

7,  King's- terrace,  B&sford,  Stoke-on-Trent, 
December  12tb,  1892. 


THE  PRICE  OF  ELECTRIC  SUPPLY. 

Sir, — Tbe  interesting  letter  from  Mr.  Bromley  Holmes 
in  your  last  issue  shows  very  clearly  tbe  disadvantages  of 
basing  a  sliding  scale  of  charges  upon  tbe  maximum 
demanded  supply  wbon  this  is  taken  to  mean  simultaneous 
supply  to  all  tbe  lamps,  etc.,  fitted  on  tbe  consumer's 
premises.  Neither  does  it  appear  that  tbe  use  of  a  maxi- 
mum current  indicator  in  connection  with  each  consumer's 
meters,  as  suggested  by  Prof.  Kennedy,  would  quite  meet 
all  tbe  difficulties. 

We  may  suppose  that  by  using  the  heating  eS'ect  of  the 
current  to  o[ietate  the  in'ticator,  or  by  the  use  of  a  dash- 
pot,  the  indicator  could  be  made  to  move  so  slowly  as  to 
prevent  tbe  record  from  being  seriously  affected  by  such  a 
momentary  current  as  would  be  necessary  to  blow  a  fuse. 
Otherwise  an  accidental  short  circuit  might  considerably 
increase  the  price  per  unit  for  that  unfortunate  consumer 
for  a  whole  quarter,  and  thus  lead  to  undue  friction  with, 
if  not  to  sparking  at,  the  collector.  It  may,  however,  be 
■aid  that  tbe  ultimate  effect  would  he  desirable,  inasmuch 
as  it  would  tend  to  tbe  more  general  adoption  of  such 
arrangements  as  would  almost  abolish  the  chances  of  short 
circuits  on  any  but  the  smallest  branches — i.e.,  at  the  lamp- 
holders,  etc. 

We  may  further  suppose  that  the  indicator  would  be  re- 
set at  tbe  proper  time  only,  and  after  its  readini;  had  been 
duly  noted  by  a  trustworthy  inspector.  Even  then  this 
system  of  charging  does  not  always  tend  to  produce  the 
eff'ect  to  be  desired  alike  in  the  interests  of  the  supply  com- 
pany and  of  its  consumers — viz.,  a  large  load  factor. 

lor  instance,  churches  requiring  supply  on  Sundays 
only  would  have  to  pay  the  highest  rate,  but  it  would  be 
to  tbe  interest  of  the  supply  company  that  the  rate  should 
be  reduced  on  Sundays  in  order  to  develop  demand  when 
a  lai^e  part  of  the  plant  would  remain  idle  if  tbe  higher 
price  prevailed. 

Similarly,  during  the  two  summer  quarters  business 
places  and  many  other  customers  would  have  to  pay  the 
higher  rate.  Tbe  demand  would  thus  be  repressed  in  the 
summer  time,  when,  in  tbe  interests  of  the  supply  com- 
pany, it  should  be  developed  by  reducing  the  charge.  Shop 
windows  would  probably  be  kept  alight  if  supplied  at  a 
lower  rate  after  business  hours.  Motors  also  would  be 
more  extensively  used  for  intermittent  work  and  purposes 
requiring  supply  for  only  one  or  two  hours  daily,  if  the 
supply  were  charged  always  at  a  tow  rate,  excepting  during 
tbe  time  of  heaviest  demand  for  lighting  purposes.  This 
would  frequently  result  in  arrangements  being  made  by 
consumers  to  avoid  taking  supply  just  at  this  tine,  tbui 
increasing  the  load  factor. 

From  the  concluding  clause  of  Mr.  Holmes's  letter  it 
might  be  supposed  that  in  matters  which  affect  the  system 
of  charging  there  is  no  essential  difference  between  the 
supply  of  gas  or  water  and  tbe  supply  of  electricity.  It 
may  therefore  be  well  to  refer  to  the  diffierences.  For  con- 
venience, let  that  portion  of  tbe  total  annual  cost  which  ia 
made  up  of  interest  on  capital,  depreciation,  and  snch  other 
expenses  as  vaiy  very  little  with  the  duration  of  the  demand, 
be  called  tbe  fixed  expenses. 

Id  the  supply  of  gas  and  water,  owing  to  the  cheapness 
of  storage  and  the  large  variation  which  is  allowable  in  the 
pressure  at  the  consumer's  teimioals,  a  comparatively  small 
increase  in  the  fixed  expenses  enables  the  produce  of  the 
machinery  to  be  delivered  to  consumers  at  10  times  the 
rate  at  which  it  is  produced  at  the  works. 

In  the  case  of  electricity,  owing  to  the  lack  of  any 
efficient  means  of  modifying  the  pressure,  such  as  would  be 
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equivalent  to  lb«  re<Iucitiff  vulvo  commoiily  lued  with  branch 
gM  ptpM  and  tnirnpn.  It  'm  mc^mhtj  to  mniittain  the 
proBt»r«  conitnnt  wjiliiii  verjr  nurow  limiu  at  ih«  ooii- 
uimer*a  t«ni)i&aU.  For  rusoiia  well  ui>i)erst«oc]  tbu  lixod 
expensea  are  itropartioiMl,  iiol  to  the  greatott  consiimtaion 
dnrinjc  a  )i«rio>l  <4,  ny,  two  itiiyn,  u  in  ibo  catea  of  gu 
in<l  water,  1>iil  to  the  muximum  luie  ol  vuppljr  pmvidect 
for,  oJlhou^h  thii  nit  may  be  dumaiided  tor  len  luii  ooe 
bour  ill  iho  yoar. 

Cons8r|iKiitly  the  problein  of  charges  (or  supply  UeMOii- 
tially  more  complicated  in  the  caM  of  electricity  than  in 
tht  «M6  of  gal  aiid  water,  and  the  central  atilioiu  which 
aT«  able  to  vary  their  rate*  of  charge  in  Much  a  wuy  thai 
Iboir  cuatomor*  reap  the  benelit  of  eo  fitting  in  iheir 
d«Bwnds  aa  to  produce  a  large  loud  factor  will,  other  thing* 
beiag  oqual,  p^y  belter  diviilcnds  ami  develop  a  Urj;or  and 
more  varied  demand  than  the  ktaliunt  with  a  fixed  scale  of 
ehttr|;«.— YounHcU.,  W.  B.  SiSLlNo, 


K  HREAT  LONDON  STEK^X)SCOPIC  COMPANY. 

Sir,— Mr,  Heapby,  in  his  letter  of  6lh  insU  in  your  last 
issue,  btis  taken  .tii  exa|u;erated  and  orroneoue  view  of  ny 
letter  to  your  contemporary,  t  made  the  remarks  oo  what 
I  believed  to  be  reliablo  autboHly,  but  m  I  *m  not  per- 
n:dtt«d  1»  (mblish  the  naiooe  ol  my  );ifunnant«  I  itni  bound 
to  wiibilntw  tho  lemArks  and  express  regret  for  publishing 
thtDL— Years,  etc,  J.  D.  F.  AKyRiS\V9. 

41  BUi)  43,  Farliamcnt-etreot,  &W.,  Dec.  13. 


ECONOMIC  POSSIBILITIES  OF  THE  GENERATION 
OF  E.M.F.  IN  THE  COALFIELDS.  AND  ITS 
APPLICATION  TO  INDUSTRIAL  CENTRES.* 


KV    B.    H.  TIIUAITK,   C.K. 
'lO^^inuut  ftw\  ia.jt  i^i-l 


t 

^^^y  AriifeMt  Lig^hff  fnerr  f/i-nHhuthii. 

'  Tbn  ai«lM>r,  in  Ui«  reijort  on  "  The  IMilitlicilioq  of  *'iifl  Foww 

Om,~  <U«nttiiMr>ted»  thsi,  oom^riiu  ilx<i  com  in  vtlue  ol  beat 
unlu  r«t<e*e»Md  by  ■  tprta  valuiDeoi  km  for  the  pradwotion  of  n 
spedlUr  luialnou*  raina,  the  kiK«iKleM>M)«  tamp  driren  with  ii 
KM  engine  (OUa  oyol«)  U  .»  per  cent,  moro  pllioieiit  thao  a  ImiS' 
wtnc  tea*  b«rn«ir.  Tliih  u  cieofly  thoirn  b>  tli-?  jirAphic  diaKram. 
01  00«ni*.  ootDuaivd  witb  ibe  roeuiKcativo  (:*■  buronr,  die  ndvan- 
iDKe  li  oa  lite  -liio  of  the  g^t-  If  tbn  piicn  per  ll.T,  U.  i»  roducod 
to  3(1.  (lar  uikli,  ika  ibitiicul  mtvantofra  ^'ill  then  Iw  oiilUvly  iii 
Tavosr  of  elecUxi  enonty.  A  d-liuice  nt  tlw  vdinimratiTe  gnipliio 
dto|Cnuna,  I'Ib.  S,  wliiob  Uio  auilior  haa  (Irenn  t\i  from  reUabl« 
dal«j  shews  ncMlr  tliot  •■  the  eoec  of  prodnetJOD  appteoidiee  more 
nearur  to  that  of  the  admimblo  Bradfotd  Cotporation  eloctrlc 
KKbtuiK  lnirt«llatia«i  eiamNo,  the  rednctloa  of  eoat  ol  *upi>ly  will 
br  ourh  M  to  (lormlt  theelscliic  light  to  bo  nol  onljr  llie  {ift«l  niid 
beautlfal  ilvbt  ot  tbs  tonnruite  tow,  but  tliat  it  will  t>e«>m«  the 
idea)  awl  cbsiip  light  of  the  maajr. 

The  ro|<on«  ot  the  ooat  ol  truixmiciiion  sivco  in  tJie  appeodw 
ahow  thai  it  will  bo  ]ias«ibla  to  ■upjily  li  it.  T.  to  tho  metrapolla 
al  a  n«kv  m  to  permit  the  olecirk  lijfhl  ■upply  oompanlae  to 
dMHtiat*  Uie  Ilffhl  at  Moh  a  reduction  as  win  penalt  11  to  bo 
••enemleaUjr  u*M  la  comimriRoa  with  gt*.  as  ordinarily  bnrnl 
wilk  ofM)  flow  balBwIi.g  burner.  Of  oouree,  it  will  be  unreaaon. 
able  to  BVpMt  tho  etrcirlc  li|{bl  COaipaoMa  to  t«  able  to  roduce 
Iheli  |iric«  until  lli«  uulUy  in  ways,  tmnkii,  aod  l«aKla  •hull  have 
b«eewie  lullv  atillaed  i  then,  with  a  cheap  •ource  ol  onorKy.  tho 
(•dacslaa  of  coat  will  fellow.    Is  two  year*,  or  Manor,  tiie  iMuaii 


and  tills  will  alone  rediioe  tlio  co*t  ol  tlic 


(.■l(<otnc  iDoandea< 


sent  IMit  bv  at  leatt  10  |>er  com.     Hetx-v,  il  the  elootrio  eoomy 
]p«i|)[illoil  from  AvrcBt  central  coalAeld  generatjni;  italion,  and 


llghta  relattnK  to  tlie  >«e  ol  inoaK'l«ac«nl  Ismna  will  hnvo  ex|ii[od, 

" lovely  (.■[ 

[>er  conl.     Heno 
""  a  If^st 
prmaiirc   U   nxfitoed    down    to  the  r^ialred    voltage  of  tho 
dUwoni  lowu  wpply  oonpaales,  the  oloctde  Ugbt  will  aooo  ibul 
Ha  w«y  bito  tbe  ootts^ss  of  poor  aad  ilch  alike. 

TAe  MilnipeiUmit  aurd  OrvUtr  iLowrfaw  LiyMiKj  Cimi<mtirf. 

Tluuihs  to  wildly  reckless  s|)eo>laU*e  aiKl  immaturwl  projeeta, 
beta  el  creed  and  Inexperience,  ami  tfao  oricioul  lecidniit  o  euaict- 
ua«ta  reUtinK  to  ciectnc  liffbliiuci  tiragToH  lu  Lonloii  him  boon 
dp  to  rweot  Umo*  praoltoalTr  crliipfcil  :  but  the  lotbi>t][y  reanltlajc 
ftow  early  dlM|itx>'"tioDnl'  na*  claircl  away  1lh«  mlit  before  tbe 
■nil  (wbcM  prvUfff  tho  elsoLrIc  li|;hl  sureiv  U).  and  to-daj  the 
netr^Mltlan  oomeMtles  Ui  acSive  ofieratton  nave  already  a  capital 
ol  over  Uiioa  mlUkina  Merliag,  or   one'Iourth  el    iImI  ol  the  t!a> 

*  PaMr  read  beleiv  tbe  UawhaiMr  AsMcdatien  of  Bngineen. 
t  "  Ow  lAs  UMributton  ol  FmI  aicl   INiwer  llaa,"  by  B.  II. 
ileiyoarvaJo/t/iu  Ligllimi,  Qn»  Watttl,  <«iid  Ainritait  ifaiii- 
IMH). 


companies  of  Greater  Loadon.  Up  to  lbs  Uet  nwntb,  o«ar  Si 
mlloa  of  Mcvice  majne  have  been  laid,  and  DO  tnllcM  of  oablaa  faa^ 
boon  drawn  (n,  and  iho  |>Ua  of  tbe  |naut  cily  aboww  tfaat  aow  ik 
eleolriu  ^Knllo  nractioally  coibnwca  tho  laam  ["Wt  ol  the  Mtff* 
IwLia,  and  isauffioientto  soliply  Mcno  300,')'''l  laaiiM.  Om  ^ 
pony,  tbe  London  Eleolrio  bisbl Comtiany.  Uinitcl.  wwb  aMiaiai 
of  Zrm.mt.  hoa  already  npulicaUon*  for  W.IOJOH cp  Utuaml— 
Ump>,  and  ie,000are already  fitted,  and  it  U  a>tlteal«l  IkaStla 
net  revenue  from   the  tlt,O00  Inoipa  will    alono    bo  nosa  tW 


adequate  to  |My  Interwt  on  Ibo  slioro  rjipitol.     In  Poria.  aba, 
recent  development  in  tlie  lue  of  ibo  rloctiic  lii;lit  baa  bosa  •vt 
strikinii  and  remarkable.  • 

TlUi  VMfe  o/  tU  Motin  Pv»rr  Onurathtg  Sgttrm. 

One  of  the  fundamental  requlreinonta  In  ttie  cbaloe  of  a 
power  generating  nraUm,  ia  a  muaai  ot  rapidly  ihrowias  off 
total  load  od  work  without  involtioj;  onv  waat*  or  •it^_ 
Where  the  aource  at  |iowar  la  tbe  natural  waterfall,  is  M,  d 
course,  aniroportant  If  tho  load  U  luddaoly  token  off.  I>aa  w9k 
a  rteam*enp[no  plnai  tlie  sudden  aio])|i«|^  ol  the  wHs^a*  Ibwvt 
tlicwhuloof  tbe Keneraled  aleasi  baiok  on  tii«  baOecat  l«t«Mac 
>  tuddon  rise  ol  stcota  picasura.  Bteidea,  tba  rasJdeai  heat  i 
tlio  water  and  fnol  i«  inroctioally  lost  if  the  Blu|>«me  la  lar  sof 
lenictb  of  time  :  nod  if  tho  power  demand  ia  (uddwt, 
stvam  jiou'er  in  ooniiDuoujdy  kopt  up.  thui  coadktian  < 
tullillf  1.  All  Idnd  luMliod  of  nMliro  (Kwer  eenetBtwc  V's* 
■bould  permit  the  lull  |jowor  of  the  plnut  Ut  ba  obnatnat  ■  H 
mfnutea  at  the  most,  ll  ihould  aUo  be  (lotBibla  Ut  nwU«4f  Hmw 
tbo  on  tire  dynamic  nUnt  out  ot  action  without  involving  e«itaw 
kitnln  on  any  port  cd  tho  phuit :  and  the  whole  time  maj  ftn  tl 
the  pinni  li  in  nctlon  It  shonid  Isa  Mrfbsnlni;  lucfut  wad.  ii^ 
one  who  undorslond*  tliocbantcterMlMtof  tho  two  pt■i*^M■M 
iithI  i^  cn),-ine>>,  will  rMOgnise  ihitl  tli«  ntily  kln^l  cd  (faaawdt 
ablo  It  the  IW  on^nc  one  driven  with  Its  own  tmcMla^awsSs* 
fuel  go*.  There  ore  other  coaMdeimtiooa  in  additiea  SO  ikaw 
already  mentioned  that  ate  of  oucntlal  intportMSOw  todsstfiM* 
tbo  idiwl  aj-ntein.  Tho  fuel  power  plant  aboold  In  af  •••  a 
ehaructet  that  as  hli;h  a  thentw-dyaamio  sfBclanoy  ■•  imMHsU* 
Hliall  boobtainoil. 

The  aiitiior  hna  ivvoi  tbo  relative  effiofencsea  of  tba  a**^ 
•team  pbiat.  Tbo  coonomicnl  dyDsmio  fuel  pow«>  ^isr  — Jstilrir 
\iaxf  jiowers  i>  tho  f^  cnolna  A  eoaaiderwtlao  ol  daly  tm 
rcoii'^iiiy  oonapels  one  to  InsMl,  an  a  nnt  fva  aoA,  tlwk  tar  \iff 
jiOwoiH.  in  wbieb  tho  oonaiunption  of  foe)  la  blgfa,  tbw  narokk 
tiiablo  hydro-cOiboiu  and  tbe  nitroj[cn  aasociated  whfc  bydtafW 
vhall  be  recovered.  Of  coarw,  tbis  iavolvea  She  ooovenrtoai  of  lb 
foed  into  a  g— cotui  ooiklitioo.  and  tbisdeaidoTatUiaaaa  bwobuMal 
with  eitbor  a  atwin  ooi-inoor  BKotcoalMi  bnt  It  moat  Wabviov 
to  tbo  vsneit  tyro  in  too  sct««ic«  of  |Iisnno*dytiainia,  sad  it  «a 
not  be  teoofMnreitenitsd,  llial  thejMS  Ibua  ptoJiwwd  aheuM  W 
burnt  in  tho  motor  cylinder,  and  the  heaS  Lb«s  directly  oaai  -"-' 
into  motion  io  prsifersmoe  to  boniinc  tbe  yaa  in  a  alaaas  I 
wtiidi  is  only  too  often  a  moanment  or  loeiboiency.  In  tba 
ol  iniiity  fofc  (wddonly  lislaE  lb«  whole  (A  Ui«  k*s  eneUM  plsa> 
could  be  IminedUiielT  <>Iarte3,  bemuse  tbe  •tots^a  of  [lawg  pi 
in  the  tpi*buld«r  civn  bo  eetabUshad  for  asy  Isiietfa  of  tbM  wlttatf 
Ini'olving  any  niHKCciable  heat  loaa  or  expendieare  ol  lafaoar.  iwl 
can  bo  utjliaed  by  ifenply  tbe  turoinK  of  a  valve.  Wbw  mi 
IHiriion  of  the  IojkI  ia  thrown  off,  an  «i|aivalenl  powor  na  **i''* 
la  liisloatly  atopped,  nnd  the  p*  caorn  llowi  lata  Qho  Ulw 
until  rMuiiMl.  Tlie  author  eugKesie  lbs  dlaplaesm— t  Itr  bm 
iiMtallallons  of  slora^  battories,  with  itasboMsea.  lor  tJw 
DJ  n  convertible  form  ol  eoersy.  available  for  oav  at  a  fl 
notice,  nnd  invoUint*  no  Iom  of  eneriry  bv  atoroge,  tat  %mwm 
loDg  a  time.  Therefore  it  may  be  accepted  as  aa  aatoos,  ibafej 
ideal  fuel  newer  dynomle  nlaal  I*  the  intamol  cewboatiok 
driven  wltn  fuel  f»  atorad  i>  a  holder,  and  (i«m  wUdi  (he 
^enona  and  otbar  obemioal  asoMs  bave  been  reeeveiwd. 

The  ODtbor  and  Ur.  Swinburne  in  tbe  |wo}eola  ta  bo  ilsarilW 
have  adopted  a  ehonutarol  plant  oa  tbe  ideil  molliod  of  gvavmUn 
fool  power  at  tlw  oooUeU  motive  jiowct  i;enetwll^ 
oempowd  of  ibe  loUowloy  eenatHoent  elemeota  ; 

1.  A  ms  ■  generating  plant  of  tbe  onpola  lyi**! 
natomalTo  fueltcedinK  devices  and  autiieialic  revanol  i«liw 
arnuigemente.  The  fnel  la  led  by  an  elertrte  riimbmil  aahk 
iiu*iicn*ion  way.  or  by  ineaoa  of  an  otdLnary  slaotrie  Md«sr 
■yotcm.  to  ooal-binx  from  wblch  it  i*  elevated  to  tbo  ^mmwlm^ 
and  bv  eloclnc  driving  sear  la  tbon  transferred  to  ao^  laiiaiii 

'i.  Tbe  gas  jKensrated  is  tben  led  tlirough  a  bottwry  d  ■» 
<lenaers,  in  wbkb  any  aumbed  fuel  corrlail  ovor  wttb  tM  |pa  » 
cauKbt  and  by  wbioli  tbe  emmonla  is  eeiMraled  aa  w«ll  aa  tba  tv. 
Tiie  puriHed  go*  is  then  led  tbrougb  aBmbbera  el  ibw  loom  tmm, 
mied  witb  ooKO  or  bmahwood,  ftom  whAch  tbe  rwMdwol  esa  a*l 
ammoota  Is  toaUy  removed.  The  nenalblobaat  ol 
then  reooiwred  by  special  means. 

3.  The  gas  is  tbco  led  to  the  gaaboUer.  and  b  aiond  Im  om 
Tbia   advaataee  dwplacea   the    neoeaeity    lor    atPt«c* 
When  tbe  holder  is  raised  to  a  oarlala  hsigbt,  tt 
turna  oCT  tbe  na^gcaerating  plant  br  degioes.  A 
lor  smergsnoMs  Is  aloay*  inotUod  lot. 

4.  Tbe  amnMnia  wuter  u  irsoied  witk  lalpburlc  a«id  bf 
lanaulafSXB,l  +  H^O,=iNMj^O„  aod  lbs  MiltJ«to  at  ^m 
reeevereo  is  intended  to  be  oold  lor  a((ric«Uiiral  i>«r|i 

CsM^auwti'v  Kfuitun't  o/  l*lmttl  /^ewvr 
A  rran^mtul*. 

The  hniiertanc*  el  lbs  s«fa>eot  ol  tbi 


foroe  to  moU  ve  eJeuteiUe  eeealitsitlng  Ibe  Iwdastrlo)  iilaM, 
tintte  recently  reoeivod  some  ol  that  raonitiritto«  wUdt  tt 
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The  AbMirpUoo  at  MMrev  by  •linftlnir  •b>I  MU  ia  iiol  wvim  now 
properly  uppreclalod,  U  ia  only  whoii  tlio  <l>nHinotn«t«r  Iim  lieeii 
spplM,  ana.  bMler  still,  atnce  (lir«ct  rfriiinj-  by  «i«(.'lru;  moUiia 
baa  ilitplacM  dh&ttin);,  ){<^<U'lnC.  mkI  bcltint;  knd  othsr  method*  of 
driving  Ifmorally  tii  uw.  Ihat  tniror  uien  liavo  rokliseiJ  the  dogreo 
of  t^ruolen  WMte  in  thoir  inoleodi  of  piu-or  trknimiudon. 

Tlie  rllapUcOBioDl  by  dlrocl  «1onu!c  driting  of  onUniuy  tlinftin); 
nnrf  beJUng  tnothods  bM  re)>uluyl  tri  ilmi'  reiluclion  ut  uohpf 
nbMr{ilioD  v6ry  oomsidenbly.  M.  ^!(u(<an\,  «ii|{Jiioor  of  ibo  ('b^iiiin 
lie  Ver  dc  Nord,  bw  r«cea^  introduced  eleclric  driving  at  Ibc 
locomotive  work«hap*  aX  Creil,  nnd  he  liix«  liitormnd  a  mutunl 
friend  thai  he  bna  loftllsM)  a  mvlnfF  In  giowor  of  liO|xirc«nt.  Tlii« 
frUind,  In  a  lollcr,  itM*  Iho  nuClior  ihnt  vome  ImwUgalloiM  ntrtlad 
out  at  Lbe  Kabriiinu  d'Anofv  do  8t.  Kligtiine  proved  llial  wilh  Iheir 
tbcD  ilkaftinK  and  bcltini;  mcthodituf  potior  trniifininiion.  not  more 


doratiini,  w«  havD  at  ohm  an  idMtJ  (n«tliod  of  trntinninion  which 
liu  the  foUoviog  BerMd  of  rdJuable  chorBcteriiticji : 

1.  Ench  indoiirlnl  inacliirio  oan  bnciuiily  nnd  ianUDIly  thrirarn 
out  oi  djniiniif  uPllon  Ly  the  »im]i!i;  louph  ol  a  iiuitt-h 

i;.  TheIo«»ot  frrtlrlwiry  In  powvr  tiitmunMion  from  ilia  t«rMit 
Motor  b)ii1iiio>t  noclijriW*.  """ 

3,  No  lubricntion  in  involvud,  aor  i-xpmMVe  (ubricantfl. 

■I.  Thi^  ilanson  luwiciatcd  irith  b«[t  ubifiinir  and  bolting  net 
lorlh  Bfajiliienll)'  ia  tho  aathor'n  work.*  ''Oiir  Fa«lorioi,  Woik- 
i>ho|ia.  and  Warelinun)*,'  la  entirely  removed. 

5.  la  iho  evont  of  Mi  UMldani  the  machltio  Mn  be  Inetantty 
«rr("l«d, 

6.  At  the  poirer  dcaiaiid  in  out  oil,  lUe  poirer  mpply  i»  reduced 
in  the  iDine  ratio. 

7.  The  position  of  the  macMaO  can  bo  alberod  In  any  direction 


than  7  per  wnl.  ol  Iho  power  cotiMimcd  m  ulili«d  tn  doinjt  actual     conriitor^roonvsnlonl,  without  involTiRK  the  coniridemtton  ol  lU 


work. 

What  Id  the  ox|JHtt>l(on  of  thl*  (ivtmonllnnry  waatAwblcb,  If 
nmuned  up  for  all  unr  iiiilii>>lria)  nppllratioiiK.  would  almost  tun 
tlw  hair  of  our  jxttriot  eooiioini«l#  If"'}'-  ^^^  i""/  venture  to 
mtggfb  on  MMii«r  \  Tho  miitn  «hafciii|t.  bartDjt  n  polontial  of 
dyaunfo  •ncray  eoiial  to  tho  roaximum  rcouiromont'.  w  alwny<  In 
motiaa,  each  Morlna-  aarfaeo  in  tta  loni;th  ha>rln|r  a  fanclioii  of 
oiu>r|7  nlMKir^tlon  dtpondlae  in  ralne  upon  llio  cliaroctdr  and 
nature  of  th*  fiiolioiMl  Dormce,  Kiich  location  of  tmiMRiiMloti 
by  b«4tl>g  to  countenihnftintr  I'  aim  a  tiotnt  of  onor^'  abMrptioii, 
whethtr  the  ellKtii-e  mrc  of  the  pnvliicini;  plant  ii>  in  operation 
Of  DOl.  Ib  dn*t-prodaciaic  n-orkiilio|»  the  friction  produced  by  the 
depositloB  ol  duftt  on  tho  boarlns  ■urfnce*  it  alone  n  fnelor  of  ex- 
planation, atMl   (ho  leM  of   officlnnoy   by  Imperfectly   ll^ht  and 


effect  upon  th«  Uae  of  trwiNiilwIen. 

ti.  The  doaiter  Irom  ^re  tbniujch  o'r«r-lieA(«d  twarinffi  b  reduoed 
in  a  d^'ree  depending  upon  the  i(ualily  of  inituJating  workman- 
ithip  and  u|ioii  tho  character  of  tli«  (uaible  cut-olF. 

Tho  eniployineiit  of  Internal  elootriu  LratiMniwiDii  hoH  been  in 
no  IniUnoe  In  tlii*  country  more  fully  put  to  legulnr  uno  Ibao 
by  the  hroOM  limt  at  Woliorliainiiton— the  Kleotrlc  Conatruo- 
tioo  Coriiointion.  Utnilod  ;  and  for  thl>  pt«f(r«Mlve  action  wo 
tnay  thank  Mr.  Tlioinan  IVrkcr,  tlian  whnai  Uiar*  ia  no  mere 
entbunanti«  ailvoruto  of  tli«  pra<>tientil«  ad\iiTita|(M  of  eloctricity. 
Tlianlia  to  the  courlwy  of  lh»  litm,  we  are  enabled  to  realioo  the 
extent  of  thfirpmcticnt  patronage  to  eloGtricn)  methodiot  power 
(Mnmiarinn,    The  full  imrtifnilnn  are  fciyeo  in  tbo  appnndii  ;  but 


Fio.  8. 


poirer 

another  fatter.  Tbo  |r«arin){  eUnMtM  for  divertia|[  the  line  of 
power  trvDniniMloa  oro  al«o  abtKirberv  of  eiur|iy.  Individual 
machlBea  abaorb  mauh  IsH  )ii>a«r  than  ■>  iienerally  auppoBod,  and 
the  author  urnw  urery  power  user  lo  aaeertain  preeinoly  the 
amoant  of  |»*cr  nbaorbod  by  each  of  hi*  machinea.  Ho  would 
tliMi  be  eognimic  oj  tlie  raonliiic  toa*  by  which  he  ia  ibo  aufleror. 

8inoo  the  no  thor  wrote  the  abovn  lie  him  ae^n  the  advance  proof* 
of  >lr,  Saion'i  oiwliil  |]ii]>or.  Mr  Saxon  pertinently  roinark*  that 
If  ll>ecoa]ci»i>uin|itlcni  were  bawd  on  actual  vork  done  It  would 

ervMRie  atoitline  rMnlla.  There  !«  little  doubt  but  that  M. 
rtMHX>  happ)'  etperienco  of  a  power  uvine  of  50  per  cent,  by 
tbe  application  of  direct  clMrtric  driving  would  be  oi|icriencnd  by 
many  enflinecrins  wockahop  ownon.  In  Mr.  Snion'a  ■umtnnry  of 
testa  it  ajipear*  that  th«  nvornf[0  energy  ahaorption  pereentaije  for 

HfHited  geared  driving  ia 25-B 

Rmw  geared  driving  Gi ......^...j-. SS'S 

Belt  geared  driving  ia *2»l< 

DiroRt  coupled  driving  la -JSHM 

f^vlng  a  total  average  of  3B-MH  per  wnL  of  energy  absorbed  in 
internal  iiower  IranfitiiMion  work 

On  reinrinic  to  the  loaa  of  energy  in  electric  trunmniiaioii 
n)etluMla.ilwilTbereali>ed  (hat  for  unyonliaarywurlu  there  would  be 

eooCieally  no  loaa  of  energy  between  the  motor  and  the  •nbiidiary 
iliuSHal  nachldo.  Tlie  reh^tivoly  high  apeed  of  eloctromotora 
ia  uurottiinat«1y  not  ajitiroptiato  to  e>l*li-ig  alaCionary  tool* 
except  by  the  amployrDent  of  reducing  niol>Ioii  pulloys  i  but  there 
ia  no  obvloiu  renoon  why  the  etvutria  motor  abould  not  be  applied 
direct  to  each  now  and  coniettjble  loaobine,  tlie  *p«ed  being 
reduced  by  belocoidal  or  other  Bp|iropriale  K«ur,  (o  rnliufy  the 
refiuireiuenta  of  the  tndqitrlal   oiiomtion.      Granting   thia  doii- 


it  may  be  slAted  here  that  with  the  exception  of  one  defeat, 
of  the  relAntlon  of  intia  or  Biil.>iii(tiHry  lihaftlBg  and  belting,  the 
whole  of  the  pow<>r  h  IraiMinlttol  OMOtrtcoUy.  The  ■notora  are 
diatrlbuteil  over  four  aorw  oJ  groiiEid,  Ibe  wuio  cabUa  dJatributlng 
and  trantiinlttiug  the  eurrent  for  the  inotont,  al«o  aupply  the  ara 
and  incnndeacenl  lamp*  for  liKhtrtig  the  works.  All  the  machine 
tools,  with  the  exception  ol  a  targe  pUiiinK  machine  and  cir- 
cular low  (which  hnio  a  motor  of  their  own)  are  driven  from 
■hafting.  intatcil  electiically.  The  lO-ten  ahop  cmno  ia  alto 
electrically  dtiveii.  Tlio  cianoa  traval  np  and  down  the  ahop  at 
(he  nitc  of  'if'fi.  |>er  i?iiiiul«.  and  ciom  tbo  ahop  at  the  tame 
v|>M>l.  The  electric  Iraiumintion  plant  hn«  now  heeo  running  tor 
two  yeuni.  So  far.  there  hiut  not  boon  any  accident,  and  beyocid 
the  usual  bruah  renewal*  for  gonoratiag  miu^hinea  and  motor 
tmnamitten,  there  hare  been  no  ro|)atri  reifuirod.  The  Srm  com- 
pletely rcllca  on  ita  motoiv.  and  lia*  not  proi'ided  any  other  meana 
of  drivine  tho  tool*  Not  having  dilvon  the  work*  by  the  ordi- 
nary tnothoda,  tjie  ftrm  cannot  make  any  illroci  coin|J«rUoD  m  to 
■lower  required,  but  the  anoretary  writ«»  (hat  there  Is  no  doubt 
hut  that  a  com|uiriaan  would  ooroe  out  largely  in  favour  of  the 
electric  method . 

The  Uo  La  Voigne  Refrigerating  Machiactv  Company,  of  New 
Vork  City,  have  applUd  In  their  now  worki  tbo  electric  mothod  of 
tranamittlnir  power.  Tliey  drive  tbeir  extenalve  aariea  of  planing, 
alotttng,  and  drilling  tool*  by  M(iarata  taotora  of  approiinialo*uo, 
gearine  down  bv  oounterahufc  and  belt :  eve<n  with  this  diaadvan- 
tage  they  eonmuer  that  ut  least  7  per  cent,  of  elKcieuoy  ia  gained, 
and  the  coat  of  maiatenanco  a  conndcrnbly  lesa. 

'  "  Our  Faetari«H,  fVerkahope.  and  VVarehouaea :  Their  8anitary 
and  T^irelUaiiting  Arrangement*,"  by  B.  H.  Thwntte.    London 
E.  and  F.  N.  Spoo,  Charing  Cron. 
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TITk  li^vtmr  v/  IUvtrk  TnuitminioH  n/  AWrgy,  if  gencraify 
adofied,  OH  lie  At'H'>*filt*rv  ami  «H  ikt  Comtilunit  <i/  L^  i» 
InilmMtM  Ctmlrr/i. 

Anjronu  living  In  ■  pur«ly  >|piMilU)nl  lae*)ily,  or  io  tawn<i  llko 
Pmiii.  whiiro  ttin  ambiNnt  MnM|Anre  In  U**  from  ihe  polluMl 
tmwialloiio  (row  imliutrUI  pnMMm.  and  haiin)'  )lie  niiffmluiio 
ee  ti«Nmp«ilt4(l  tQ  remove  therafrom  to  inuiM  like  Monoh««ier. 
Behof),  «r  Oldhiun,  n»iiit  bare  been  >lrack  vidi  tbc  phcnoincnKlly 
htgh  ntnUlt  averatre  of  those  teirDIi,  and  mil  luvc  noticnJ  the 
ohivaaMrlalio  mIv  cooiliiion  ol  the  alTn«tihcr<>  ^Mix^iAlljr  on  wnt 
■■d  loKiry  HayaV  aixl  tli«  jr't"*}'  condlt'leii  of  llio  |ievpm«Mt«. 
Wilboiil  i:olo)>  tra  litr  im  Rutlcia,  one  b  comiialled  lo  a<lniit  tlint 
any  ine|u*(>Ul  ot>vr«lioii  Ihnt  tends  tA  int«rfeic  a-jeh  natural 
•oiioo*.  by  uullutioit  the  attiKHpfaere  and  atlcrinj;  ica  ilticroe  of 
ImnidiLy,  ahonhl  be  <*refiilly  looked  into,  to  oMoiMm  if  the  tn-ij 
oaiiBot  be  eilirpato)  ThoMtiu(u(<)Mron(  Mt>iich«>i«r  haiini;  only 
t,  moderaMly  libKb  hyg-TOmolric  AvneUr.  iaA»  n«vanliel«M  in  tlio 
nMore  awl  with  Uie  el^t  ol  a  oomlenMr.  for  the  immense  <n>Iiimei 
of  (taam  Mot  hito  the  almo^i^'hiire  Ftom  thoumnils  of  eihnust' 
jrfpeit  UIMll  tbe  ullinuile  or  imtufatian  point  ii  laachcd.  and  the 
•UnMpliere  belnu  uaablt>  to  hold  tn  in))ii«nfioii  thin  nAAirA  aiiucoui 
vfenMr,  it  la  r«loa*(<l.  anil  ih<i  ineiitablo  rainfall  at  Munrhcator 
felltnra,  brlncinit  wi<h  U  thr  hydra  earbnn*  bvlchoil  forth  Ueirn 
huodredii  of  efctmneji.  Th>**  hTtlro-rathunr,  aloug  witli  ihp 
lubneuit  pwttelee  MM)«la(v<l  with  tJie  rxhansl  rlram,  expUin  the 
gtlaay  («n<Jllr«n  ol  the  muil  in  Ihn  Manulmlcr  airMta.  Haw 
oMmM  n  the  early  Sunday  morn  of  lht»c  mduMrlnl  omitroi  ! 
Every  obwrver  cannot  fafl  to  be  iin|>reuoil  with  the  mecninoriihnoi* 
ol  tin  *tnMiq)tnr«. 

Hie  KMiaral  dl'lHbnllcn  «f  elentrio  energy  (or  li^ht  and  [Xiwcr. 
wltb  fat)  ea«  a*  (he  K^nvral  bcKthig  >f«nt,  would  go  a  lone  way 
MWarda  clearing  our  imliiRtriat  omtm  from  tjieae  ilepnwuintt  coii' 
dlttmw.  M  InlmMttl  lo  healthy  ■r'rgotit  of  mind  and  body  and  light' 
hauWdMH.  and  u'htch  conditiocia.  ao  obaunlly  out  of  harmony 
wMt  ikM  dwrneUrlBIkx  of  ovr  oncn  Morrlo  Rnglund.  hvo  not 
enUnlr  free  from  rMpOMtMllty  In  liie  uau'o  ot  onr  oiittnuul 
•Imum  o4  tIninhentieM.  How  dlnurenl  [be  Uanohoi<t«r  of  the  once 
Ktwt  Venetian  reiniMic '.  Tliere  llie  tuultant  «««1i}i  from  the 
Mlcof  IheuroilDOtaof  the  looms  of  Uimbkrdr  nctualty  rulomed 
Nature,  and  (h«  architectural  boautloi  of  the  Vcnotlan  Indnitrlkl 
oentnn  t.n  lo-day  the  joy  oi  alt  art  loier*.  in  nliuoM  apolUaa  con' 
dUlMii  UCOpt  Ifau  chttrtninc  tint  <lu«  to  antli|Ulty  :  wher«M«  the 
•MlplMred  work  tn  our  iaduiilrlai  Mntrei^  ai  in  the  inrlanee  of 
HaiMihMter,  i>  eiBi|ily  a  hHleonit  cajicMuiu  of  the  ideal  of  \la  arohi' 
UM  creator.  The  mnetal  dlatributjon  and  nae  of  elNilrii!  (loirer  lui 
propoaed.  aloiw  -wiih  tlic  B«tien>l  employment  ol  &*■  u  >bo  hcfltln^ 
acetil,  would  dear  nwny  ihia  itiinnn  from  our  dilei  and  town*, 
and  with  It  the  dirt)'  caieloiw  of  wioc  llint,  onoe  removiyl,  would, 
let  m  hope,  a*\mT  be  allowed  to  clothe  up  like  a  deadly  pftU  the 
iMMIlle*  of  an  in  itonf^ 

The  autbor  donkoiMtrated  before  Uie  DeraOKntplile  SaoUoa  tti  tlia 
HyitiMklo  CoaKre***  ttub  the  Mi^nditure  In  inakitiK  any  proMatot 
opMrationofiiMualry  ihorouKhl v heoltJiy  wm  money  well  eijietHlwI. 
"nnn  b  liltU  doabl  bat  tliAl  Ibe  facility  of  iutluLiii^  current*  of 
air,  by  tneana  of  oleecri<ni1y-p(a|i*lled  (ana  rumotea  one  of  the  di*- 
■dtautaKoa  of  the  electric  Ukm.  eoaiparwd  with  the  aclenUlic 
■yatOBi  of  uaa  b«m«t  i  but,  of  coutae.  tlio  eloctHc  incMideecwBt  (lii 
T*CUO]  U|tBt  la  (w  souetiot  hv|{i*«iKuil)'  tu  Ibe  nnltad  irM  burner. 
('<a»par4M|[  the  two  |[||hte  oKioriaiauiciilly,  it  will  be  euen  that  the 
beat  ptodaml  for  a  utren  lightlD};  ur  photomolric    lalue   Is  far 

Kater  in  eren  tbe  acienlilia  or  ternueruire  iih  buni«4-  tbau  in 
UKMidesceBt  tamii.  ItMidcn,  wiui  tiio  Ltttar  lyaUnn,  there  I* 
Mt  the*URbt«*l  jiotlullonof  Uio alniaaphcio.  Tlimenrnini|M>rlaBt 
■lirantaM.  becnuac  no  oaaae  U  more  piejudiolal  lo  >IU|our  ibnii 
•apanilM  aJr  reauUInf  (rata  on  ebtwrmiJ  temporal ure.  "flie  wei(,*4it 
of  eir  (okvg«n||«)ii«d  tlirouftilbelunga  It  («latlvely  hva,  and  iliere 
it  atUottl* Iheaniinsl ligoor.  The  work  doneia leae,  ud  ot  inleiior 
rharactar.  WUh  iked  1*1  ributlon  oi  •leetro-dynauticenwK]''> "*'■■> P'*' 
tiMiatonner  allardwd  to  the  aorriM  ciHvliitnar  will  reduce  the 
urlanlial  to  the  dtvlted  rolla^ie  lieBree,  ctlhei  for  arc  or  (low 
Uai[«.  Tbe  Inereaan)  ilgeurof  the  «aik|»iitile,  dwa  to  the  |iur* 
and  i«Utlv«ly  IheriMi-iMUtial  tiifht,  Ita  •otnbUnce  to  the  niUuniJ 
BOtar  llRkt  bi  Ua  aounic  elteet,  will  )uaMfy  U>e  euiphtymenl  of  etec- 
Uig  liglUn|[  alone,  Indepeaiduntly  of  the  nOMny  value  aaved,  It 
hMbaen  oooclnaiiely  imived  in  our  lionrniMeni oUota  ibat  labour 
b  mora  elBclent  ami  ibo  nambar  of  en>|>l<>y**  ^i^"  ^  mliived,  by 
lh«  tn|>Ioytneol  of  li|{hlta|i  by  obctrin  eiM>Ky<  The  qi*«*tiOM  ul 
•oooooiy  la  dealt  witlt  ebewberth 

It  may,  koaover.  be  expected  tbat  a  greater  lainiBOua  raleo.  ae 
^•A  lata  7'T>  can  be  firoduceil  by  bumtn^  llKhtinc  towit'a  ga*  in 
•  gM  niotor,  aa«l  convettiiq;  tbe  dvaaintc  i«ta  electto-hiiiiiiKiua 
•oerfjr.  tlian  lu  buniUig  graa  direct  by  a  batawtn«  burner.     >'rH» 

7^  t'oJio  Vj  a  Snppig  nf  XroneM^f  Bltttrir  Hvrryf  to  Asr<<mltiirt 
ami  FUaiaittwr. 
Ttia  oulUretof  of  flowwrs.  frvit,  mod  va((ei«btei  hae  a  friend  In 
one  uf  tlie  oharaeterletta  of  ibe  vohok  are  llgbt,  Thiti  illaiciaant 
baa  an  aetlnlo,  or  ehemleaUT  aottve-liffht  edect,  aiMdo^ona  to  the 
Ugbl  Inib  unluit>eil«l  lUtUight,  Thu  oberoioally  nctivo  ciiarac- 
twieUc  b  tlie  luottvo  jnfuivice  that  InltlaiM  aitd  atimuUtoa 
oriiimio  lUe.  Ordinary  arUHda]  ll|thl  frooi  |raa  cannot  be  Mid  l« 
pOMaw  any  electro  obemlral  Infloonr*.  In  uie  arc  light  w*  bare 
naariy  all  tlta  coodltiona  that  c<u4lil  be  demred  tor  tJie  outtiratlon 
of  fruit  and  Uower*.  Tlie  Min  ia  t-erj  *|iatinyty  iieriiiUted,  by  the 
oeatUUene  of  our  nllnutte,  to  fpw  ua  a  bountiful  auiifily  of   hia 

* Tka  Bcowmice  of  Iwlualrial  HyjcM^e."    The  ftnntMmf  nf 
1  Omgnm  of  UyKieoe,  I8»l, 


InviKonttinje   elsofa  tbernio   ahemtcat   werKT-     TU>  ha*   hMi 
proved  by  ten'*  with  aolinically  MallliT*  m|ier, 

Tbc  indiicnoi  «t  unitnpedei]  MnUffht  u  brlUlMiUy 
aunny  ralitornin,  wlierc  vegetable  Ofsanio  tUo  t*  MlntM* 
vlKorona,  It  haa  lonz  boon  known,  alnoe  Sir  W.  fltaiini 
«x|ierlnient«  b  tfala dlrKWon.  that  tbe olectraebenlonl 
the  arc  eleelno  Ii|;bt  to  beno&cUl  to  the  life  and  Tiaoor  «f  _ 
tion.  but  this  beuaOoent  ad>antatro  has  only  rrmanity  heaa  pm  <a 
aotwal  iiuliulrial  niw  i  and  B)faiii  we  bare  to  point  to  tba  pra^a^ 
aire  Ameiioan  for  the  InitiatMu  of  a  practical  tMMUmawlai  avfib 
tion  of  eUctio-chcmicat  or  actinio  tnminoue  ««wsy  for  thanfU 
nIgbt-rearInK  of  frail  and  OoweriL  W«n  the  taiia  Ucb-p(H« 
eleouo  oonduotlon  U«nk  Una*  laid  down  thraosh  th«  MM  H 
ourieuitural  and  pualotal  England  for  Ute  dtat^bwilOB  ef  ■ 
additional  aupply  of  elcotro-ohenuwl  energy  for  n  lin«  af  lf«l>  Mi 
flower  arcea  of  oultiratjon,  lbs  bcnelil  that  would  amt.  t 
i>rope<ly  aud  odoquatjily  utiliaod,  would  bean  ailei|uai«| 
for  tlioox|iouditur«.  Iu4t4ad  of  tbeordinwy  aint^ln  crufia.  twe^ 
and  oven  (our  vruii*  nilKbt  be  obtained  ;  and  inat«nd  of  «ir  be«ta| 
to  import  fruit,  tnere  should  be  en  exotee  orar  luteraal  HMaa^ 
tioD  lh*t  would  permit  aa  extemn)  fruit  aspprt  (Made  la  lie 
ojioncd  nI^  not  to  mention  tJio  adianiai^  to  Uoral  nnd  bartloitoan 

TItf  TAm  l*rojeeit  of  I'oiefT  T'miuiN  faa^OH.  ■ 

The  author  und    Mr.    .iutnee  HwiobunM    hav«    draw*  OH  lla 
rojmrt  of  a  urojcct  for  tranamittinir  power  from  the  Soalh  l«rk 
aliiro  conlHeld   to  the  metn>j>olla.     Thia  rejiurl     ia    Rlren  rwktfw 
ill  llio  aptiondii,  and  la  abown  clenrly  on  the  titan  of  innk  IW 
It  w.  u(  courM,  ob>  ioua  that  lb*  MUne  trank  llnea  ««!  waj  kmm 
cnn  bo  utilinni  (or  Mrriiig  the  largO  town*  rn    roHir,  ItdiAc 
l>erby,  NoltinghnDi.  I>iice«ter,  Northampton,  nnd    Bedilerl    ft£ 
aut^lfeiited  that  an  nii\iliury  generating  elation  uhntl  b«  ItHfarfh 
Snulb  SlafFardalurc.  the  trunk  line  (ram  which  eliall  aemVdw 
hamptcn,  BlnninKhikiii,  and  tho  ioduitriol  nrek«  io   the  tat  411* 
route    iicroM  to  Iho   point   where  it  joins  llio    mala  tnM  %» 
■ervinjf  the  nietru|iotia. 

Two  alternate  Hpecifioatlona  are  given  iatheap[>«adi«,Mi*b}lli 
QerlikonCoropaay.Maachinenl'abrikenOwlikon.  towhaaaiatwfjni 
|M  GmUHnbor)  the  author  w  indebted  for  mtioh  ir«|Hallih*» 
inntion,  and  the  other  la  iMnlrlbutod  by  Meeara.  Browa,  Kaan 
and  ComiMny,  And  Mr.  Chailee  Brown. 

Tbe  two  other  prujeot*  are  (or  ouiiplymK  E.M.F.  totMprlaa^ 
induatrini  conlrrs  o(  L4iii{«*faire  and  \orkahlre.  Tor  tha  TertAw 
one  tbe  central  KonoriiioK  aUition  ia  located  near  Baraeley  TU 
direction  nl  the  main  truiik  lines  is  clearly  indUaaUd  la  tha  plia  t 
uauamuialnti.  It  will  beacon  to  aorvo  the  iBditatrln)  atwH  belw 
Ch«eterlie1il  and  Shofriold  in  tho  south  and  Loeda  In 
rervinf;  fhe  llHllevand  Dowabory dlattlut ra  rotiir.  A  bnanch 
tine  aeriM  Hndildivfletd.  Unllfat,  and  Etradtotd.  mad 
joiniDK  iiidustrlnl  amas. 

The  lOM  of  efficlenctw  in  the  dilTerent  travk  Una*  U  •  antlnHh 
<lDnnEtty,  and  the  InteiMt  aa«o*to(maia(  wouUI  aIniaaC  heuei*^ 
by  the  more  cart«C«  to  the  station  la  taany  innlanooe.  bwJdn  tta 
great  advanl4U[«e  iUr««dy  aot  fotth. 

The  LanoaaliireprajM-tgvaaraiingaUtlon  ta  bmaJed  iMarWtpa. 
and  bore  It  may  be  mentioned  ibat  a«  ilie  Krfwl  i^vrt  atariao'  «rr 
■U  projioard  to  be  loiraleil  in  the  centre  of  the  i  '  ' 
would  enabto  (ho  dilfercnl  colliery  owner*  too)' 
term*  t)>o  un(|uoailonRble  ndranta)[e  of  «lec(><>  uymiiiiK'  ■<**<;^ 
tor  tmotion.  t-uniplns.  winding.  lljditinK,  conl-guttfnit,  rvalllaUMu 
iiml  drilling  piir|io>aa 

One  truiik  line  from  the  Wiican  station  will  awrio  Koliua,  Bun. 
Hoy  wood,  imd  Ho<:hdala.  andaluo])  line  will  aattw  (Ihlham.  Stark 

EKirt,  MaccUalield,  nnd  Mnnchesle*.    Another  trtink  '  -m* 

ILackt>um.  I'mitun.  and  (.'liiboree.     .\  liwiii  Iiihi  bii-  •'•■ 

ArH'rin(;lon,  Hnrnlcy,  and  the  Reanendalo  ami  Healinoiuo  *  "ft* 
A  Irntik  lino  loaainf  aoulli  from  tbe  itnllon  wlu  aupfdy  h 
llelfiia,  Warriiiiitoiii,  Kanooni.  and  U'idnoa.  and  a  loop  haa  wH 
continue  nluiu;  ilie  Ship  I'annl  loaerceihofature  Iwlwetnal  m^ 
of  profiTWHi're  LAUtiuhire 

The  author  (oroowted  in  the  HmMtr  lUyou*  nito,  Uaal  oauetW 
caiinl  wa*  made,  lla  banks  wiiulcl  bneoiin  the  futnra  a««i  at  ^ 
indiiatrial  d«volo|<iii<nta.  and  with  a  lltie  ul  |i>wer  Mi|i|i))r.  a  imi 
railway  onaBeelion,  and  a  nieaiia  .if  mwi  aoa  liaaanhMML.  A  naa 
listed  that  no  olbtir  area  la  Ihu  auild  woukl  uSar  eaeli  fawhi 
fur  ftlieoit  indiMtrial  |iroduaUnti  ••  this  area  will  ba,  with 
aupiily  of  cb«ap  oloctrK:  and  uuliiuiin)  enargy  twniNiend 
To  realiie  the  marvellou*  indiiairliil  fn-nndliy  i4  l^tma 
Vofkahire,  let  iia  look  at  thedutifiini  •huwi'iK  i>>s  imiis*^  ha»  ^ 
of  cleolria  power  itanamiiwton  as  wall  aa  the  linee  ot  \' 
•T*t«n  at  proaent  eriaUUbad.  Hera  we  ha>e  the  ni 
ol  industrial  life  before  ua  at  a  itlaaoe.  the  vary  ecma  el  i 
in  iiauaiittu>]f  thuuuhta  Let  iia  ijo  a  Mou  further  and 
Xalure  by  lajlnu  down  a  acrroua  Induatrial  ayataai  la  dl 


I 


il  oam|ila{«i  la  awh^L 
aiMl  would  beworlfaof  tbe  eaterimt*  of  the  ooantieB  u(  iW  M 


power,  anal  ilie  plciuio,  with  the  Hlilp  C« 
aiMl  would  be  wo    '     '    ' 
and  White  Koeo 


/  y'e  t*.  continaait.  I 
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l>lii>r  a  r.  Tii4iMm-«.  tl.S<T',  r  KS..vu^|.r«a*ila>t,inilMtfw' 

MnaatK  T  -1.  Fty.  A  li.  Kcwemvr,  }un  .  and  K  t.  T^i^ 
d'Abbr  ■  eri>  elected  Membera. 

Tho  loltowjng  eaaiBnakttllan  wa»  uaails :  "EwpwriawaMl 
»laattte  aad Magaatte  noMa  CaiwanM  aaa  TamWf.  bi  Miw 
lUmlBgUn  and  Wytlia  Smith,  In  Ibe  Iln4  •■4  ,jil  a>|  in  ■  i  i 
•howa,  oshauated  eleotradalaa*  lubae  and    b«lha    war* 
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rapidly  Id  b  oongtant  electric  Geld  between  two  [lar&llel- churned 
disc*.  Dciuble  bn-sluiped  imagu  were  produced  by  the  tubee.  due 
to  the  diaplBcemeot  concntt  which  past  Co  equalise  the  potential! 
at  theeodBof  the  tabee.  Then  fans  were  not  Bymmetrical  with 
respect  to  the  lines  of  eleclrlo  force,  but  were  dieplooAd  iu  the 
direction  of  rotation.     In  explanation  of  this  phenomenon  it  waa 

eisted  out  that  aa  a  tube  rotated  the  potential  difference  between 
ends  tnoreiMd,  nntil  this  differenoe  was  itifficient  to  break 
down  the  dielectrio  tn  the  tabe.  The  diKcharges  would  therefore 
paM  It  the  ends  of  the  inter>'alB,  during  whioh  the  difference  of 
potential  waa  risinjf,  and  consequently  the  imases  would  be 
diaplaced  from  the  symmetrical  position  in  the  direction  of  rotation. 
The  number  of  discharges  produced  durinfF  onereTolutlon  was  found 
tu  depend  on  the  strength  of  the  electric  field,  but  not  on  the  speed 
of  rotation,  and  that  end  of  the  tube  which  was  approaching 
the  negatirely'idiarged  plate  appeared  brightest.  These  eiperi- 
ments  were  rflferred  to  as  sxamplee  o(  the  direct  conversion  of 
m«obanleal  cner^  into  light.  Instead  of  rotating  tubes  in  a  con- 
stMnt  electric  l^eld.  the  tubes  were  next  kept  stationary,  and  a 
varying  electric  field  produced  by  conneetin);  the  plates  with  an 
influence  machine  allowed  to  spark.  Under  these  conditions  the 
tabes  and  bulbs  were  seen  to  slow.  Using  large  f  Depended  plates 
cbaived  by  an  induction  coil,  long  tubes  were  caused  Co  glow 
brightly  even  at  caoaiderable  distaDcee  away  from  the  plates.  The 
^ow  could  be  apparently  wiped  out  by  paseiog  the  hand  along 
the  tube.  Another  series  of  experiments  were  performed  in 
varying  magnetic  fields.  With  a  view  Co  shonins  HerUsiau 
phenomena  to  larf;e  audiences,  the  authors  tried  Ueiasler  tubes 
to  replace  the  spark  gap  in  resonators,  with  great  success. 
When  large  Leyden  jar  circuits  were  uded,  the  effects  were 
very  brilliant.  Another  forcn  of  resonator  consisted  of  a  beiit 
wire  terminaCiai^  in  two  plates,  between  which  an  eihausted  tube 
was  pUoed.  This  tube  became  luminous  when  the  renonator  was 
placed  in  the  vicinity  of  a  fairly  large  Hertz  oscillator.     Other  ex- 

¥srimenta,  similar  t«  those  shown  before  the  society  by  I'rof.  J. 
homson  at  Cambridge,  on  discharges  in  exhausted  bulbs  were 
then  made,  the  bulbs  being  placed  with  a  coil  of  wire  o£  four  turm 
forming  the  connection  between  the  outer  coating  of  two  sutull 
jars,  wfailaC  sporlig  passed  between  knobs  connected  with  the  inner 
cxiatings.  The  bulbs  glowed  brightly  at  each  dischar(;e.  rings 
of  light  being  seen  near  their  inner  surfaces.  On  putting  a 
rint;  tube  outside  the  coil,  this  was  also  seen  to  glow. 
The  moat  brilliant  part  of  the  glow  always  occurred  in 
doae  proximity  to  the  wire  coil.  A  secondary  coil  wound 
by  the  side  of  the  above-mentioned  primary  could  be  abort* 
circaited  at  will ;  this  had  the  effect  of  decreasing  or  eitin- 
guiahing  the  luminosity  in  the  bulb  or  tube.  Bright  sparks  passed 
Between  the  secondary  terminals  when  held  a  short  diatance  apart, 
but  the  shock  experienced  by  touching  Che  ends  wax  not  seriotis. 
The  above  arrangement,  with  the  addition  of  two  Geiaeler  tubes 
placed  in  series  between  the  outer  coatings  of  the  jars,  was  used 
to  illustrate  the  fact  that  closing  the  necondary  diminishes  the 
impedance  of  the  pritnary  circuit  of  a  transformer.  Experiments 
on  condensers  made  of  tinfoil  or  glass  were  shown.  In  one  of 
them,  parts  of  the  coatings,  in  the  form  of  letters,  had  been 
removed,  and  the  spaces  became  luminous  when  the  condenser 
was  connected  with  an  induction  coil.  In  another  experiment 
a.  glass  plate  was  moved  Co  and  from  a  condenser,  and  a 
musical  note  could  be  heard  whose  pitch  iucreaned  as  the  distance 
between  the  glass  platea  diminished.  The  note  was  sjiid  to  be 
the  octave  of  an  open  organ  pipe  whose  length  was  equal  to  the 
distance  between  the  plates. 


CHELTENHAM. 


{Four  reports  have  been  issued  an  to  this  lighting  :  (t)  that  of 
the  committee,  (2)  preliminary  by  I'rof.  Ayrton,  (.'t)  final  by  t'rof. 
Ayrton,  and  (4]  by  Ur,  Hall.  The  linal  report  of  I'rof.  Ayrlan  wo 
eive  herewith,  resening  that  of  Mr,  Hall  for  our  next  issue.— 
Ed.  £,  E.) 

The  two  main  points  Co  bedecided  on  with  reference  to  the  elec- 
tric lighting  of  Cheltenham  are  the  system  of  distribution  to 
be  adopted,  and  the  sito  to  be  selected  for  the  central  station. 
As  intimated  in  mj  previous  report,  I  nm  of  opinion,  for  the 
following  reasona,  that  a  low-ureaaure  aystem.  radialiug  from  a 
single  generating  station,  could  not  economirnliy  he  employed  in 
supplying  electric  light  to  Cheltenham  :  1.  The  private  lighting, 
for  some  time  to  come,  will  probably  be  scattered.  '2.  The  size  of 
the  area  Co  be  ultimately  lighted  is  largo  ;  hence,  a  high-pressure 
system  with  some  plan  of  transformation  must  be  employed  If 
direct  current  be  employed,  the  only  methods  of  transformation 
must  consist  in  using  either  accumulators  or  motor -dynamos. 
With  accumulators,  or  storftKe  cells,  I  have  had  much  experience 
from  about  18S1,  when  I  was  appointed  electrician  to  the  Paure 
Electric  Accumulator  Company,  on  Che  first  introduction  of  com- 
mercial accumulators  into  England.  The  experiments  Chat  I  have 
from  time  to  time  carried  out  show  that  the  methods  of  manufac- 
turing accumulators  have  been  steadily  improved,  and  samples  of 
one  ot  the  latest  forms,  which  I  tesled  this  year,  I  found  to  be 
vastly  superior  Co  the  earliest  commercial  aiiecimens  On  which  I 
experimented  in  1S81.  But,  in  spite  of  these  improvements, 
accumulators  are  inferior  to  motor-uynamoa  in  all  three  particu- 
lars—prime cost,  cost  of  maintenance,  and  efHcienoy  when  used  to 
convert  electric  energy  at  high  pressure  into  electric  energy  at 
low.  These  two  aysCamaof  direct- current  transformation  nave 
bad  a  fair  trial  in  the  district  allotted  to  the  Chelsea  iilectrioity 


Supply  Company  during  the  past  three  oc  four  years,  and,  to  an 
important  extent  in  that  district,  accumulators  have  been  replaced 
by  motor-dynamoe.  A  motor-dynamo,  as  its  name  implies,  is  a 
combination  of  a  motor  with  a  dynamo.  The  motor  is  oonetnicted 
to  be  worked  with  a  small  current  at  high  pressure,  and  drives  a 
dynamo  which  is  constructed  to  geoeraC«  a  Urge  current  at  low 
pressure.  Two  commutators  with  two  sets  oi  brumes  moet  b* 
employed  with  the  combiaation,  and,  if  the  plan  of  banked  trana- 
formei'B  be  adopted  'ao  that  whatever  power  is  retjuired  at  waf 
particulai  time  the  transformers  in  use  at  a  sub-sCatlon  are  work- 
ing at  nearly  full  load,  and,  therefore,  at  nearly  maximum  effi- 
ciency] there  would  be  several  moCor-dynamos — that  is,  seroral 
pairs  of  commutators  and  sets  of  brushes  at  each  sub-slatioD. 
Now,  although  it  is  possible  for  several  motor-dynamos  to  run 
satisfactorily  for  several  hours  without  being  touched,  no 
engineer  would  like  to  trust  tho  liehting  of  a  district  to  the 
running  of  high-speed  machinery  without  supurvision.  Henoe,  if 
motor-dynamos  be  employed  it  would  be  neceeoary  to  have  an 
attendant  at  each  sub-station,  or  at  any  rate  to  orraage  that 
actendajits  should  pay  frequent  visits  oi  inspection  to  uie  sub- 
stations. If,  on  the  other  hand,  alternate  current  be  used,  the 
trauaformer  becomes  a  stationary  pieoe  of  apparatus  oonaLsting 
simply  of  two  coils  of  insulated  wire  (one  composed  of  a  long  thin 
wire  and  the  other  of  a  short  thick  wire),  wrapped  round  pieoes  of 
laminated  iron.  The  transformer  requires,  of  course,  no  oiling  nor 
trimming  of  biuahes  as  with  a  motor-dynamo  ;  further,  the  fall 
pressure  between  the  mains  can  be  switched  suddenly  on  to  an 
alternate- current  transformer,  whereas  with  a  motor-dynamo 
resistance  coils  must  bo  employed  and  gradually  withdrawn  from 
the  circuit  to  allow  the  pleasure  Co  increase  slowly  as  the  machine 
geta  up  speed.  It  is  therefore  not  necessary  for  the  person  who 
desires  to  otter  tho  number  of  alternate- current  transformers  in 
use  at  any  time  in  a  sub-statian  to  enter  the  vault  in  which  the 
transformers  are  banked  ;  all  that  need  bo  done  is  to  turn  a  switch 
let  into  the  surface  of  the  road  or  pavement,  just  as  a  tumoook 
turns  on  or  off  the  water.  The  following  calculation  gives  a  fair 
notion  of  the  difference  in  the  first  cost  of  plant  (irreapeoCively  of 
mains,  buildings,  et«  )  for  transforming  96  kilowitta,  or  the 
amount  of  power  auOicient  for  about  1,450  incandescent  lamps  of 
l6cp,,or  for  about  2,500  incandescent  lamps  of  8  c.p.  Traaa- 
forming  by  means  of : 

AccumalaCors  {two  seta  being  required) 47,000 

Motor-dynamos SOO 

Alternate-current  transformeiQ. 3E0 

The  prime  object  of  using  tranaformers  at  all  arises  from  the  fao'' 
that  the  pressure  that  can  be  used  in  a  house  ia  limited  by  law, 
and  by  the  present  construction  of  the  incandescent  lamp,  wbereoa 
the  higher  the  pressure  Chat  is  maintained  between  the  supply 
maiua  the  smaller  is  the  current  required  to  convoy  the  power 
from  Che  central  station,  hence  the  smaller  may  be  the  cross- 
section  of  the  copper  for  a  given  percentage  of  loss  of  power 
artaing  from  resistance.  Now,  whereas  in  consequence  of  the 
risk  of  flashing  from  one  brush  to  the  other  across  the  commutator 
(about  1,000  votlH  ia  the  maximum  pressure  for  which  motor- 
dynamos  have  been  constructed),  transformers  for  alternate 
currents  are  in  use  for  2,000,  5,000,  and  10,000.  and  even  a  larger 
numl>er  of  volts.  Two  thousand  volts  can,  therefore,  be  used  with 
alternate-current  transformers  without  any  risk  of  a  breakdown, 
and  the  copper  of  the  supply  mains  kept  to  half  the  cross -section 
that  would  be  necessary  if  a  pressure  of  only  1,000  volts  were 
employed.  Further,  as  r^aMS  the  ^Derating  dynamo  itself, 
there  need  be  no  commutator,  and,  indeed,  there  need  be  no 
moving  (larts  at  all  at  a  high  pressure  if  an  alternate  current  be 
produced.  This  greatly  facilitates  tho  steady  prodnotion  of  high 
pressure.  Consequently  there  are  several  reasons  In  favour  of 
employing  alternate  current.  The  main  objection  at  the  present 
day  arises  from  nlCemate- current  motors  not  having  been  brought 
to  the  aame  periection  as  direct -current  motora.  f  am  inelineif  to 
chink  that  this  is  but  a  temporary  disadvantage,  since  the  large 
amount  of  attention  that  is  at  present  being  directed  to  alternate- 
current  machinery  will  in  all  probability  lead  to  considerable  im- 
provement in  alternate- cur  rent  motors.  But  in  any  case,  as  the 
detnaud  for  motive  power  is  Cheltenham  will  probably  be  small, 
Che  question  of  greaCer  or  less  efficiency  poeseaiied  by  small  direct 
and  alternate  current  motors  is  comparatively  unimportant  com- 
[lared  with  the  main  consideration  regarding  a  cheap  and  efficient 
supply  of  electric  light.  Another  objection  that  might  be  urged 
against  the  use  of  alternate  current  is  that  there  is  no  method  of 
storing  power  similar  to  that  alTordod  by  accumulators  in  the  caae  of 
direct  currents.  In  the  eorlydays  of  electric  lighting  the  advantage 
of  having  a  reserve  of  power  that  could  be  drawn  on  in  the  case 
of  a  breakdown  of  the  electric  machinery  was  invaluable,  bnb 
with  the  improvements  that  have  been  introduced  into  the  con- 
sCructioD  of  dynamos,  etc.,  and  by  the  employment  of  several 
dynamos,  and,  if  desired,  of  separate  steam  engines  on  the  same 
central  atation,  and  by  Che  ateam.pipe  being  arranged  so  that  the 
steam  can  enter  at  either  end,  the  risk  of  a  total  oreakd own  has 
been  rendered  almost  nil.  Another  advantage  derived  by  the  use 
of  accumulators  is  that  the  boiler  fires  need  not  be  kept  up  during 
the  slack  portion  of  the  24  hours,  the  electric  power  sent  Into  the 
mains  being  then  taken  from  that  stored  in  the  accumulators. 
But  with  a  destructor,  where  refuse  has  to  be  burnt  whether 
power  be  required  or  not,  the  importance  of  economising  fuel  and 
labour  during  the  periods  when  electric  light  ia  required  by  the 
town  is  much  smaller.  And  it  is  to  be  noticed  that  in  a  reoenb 
report  which  Dr.  Oscar  von  MuUer  and  Hen-  Baurath  Lindley 
have  made  on  the  future  electric  lighting  of  Frankfort,  they  have 
strongly  recommended  the  employment  of  alternate  current,  am 
they  conclnde  that  the  advantage*  far  more  than  ooanterbalonoo 
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Ttl.     IV 


mil  K\ec 

I  ■■ailon 


ihvdlMdVlfllMM.      t 

fawlie«ndlviiiti>l,  tr«  iw 

■»il«lnplMrllUl«|[.      1     .  rn<- 

UnbUiif;  M  i'hrlt«n>>Hiii  All  Hliviiiikiii  <'uiii;iiii  •<,>i«<ii  bl'oiiUI  bn 

VMIpkiyoi).  tlin  (laH'nr  Iwliitf  mt  hIihij;  th^  -ii^BjiLy  inii;i»i  fmm  l>i<< 
IMlicrKlini;  ■Iniloti 'ii  in'] 

UMttor  •1oin«>ll''i>ii-l  <  '^1 

bytMtikeil  irHtolnru.!. .      - .<.liii. 

If  lniVn>lt  l«iii|i>  WMt  iMii|iloyi-<l,  t)i'  to  biito 

10  pM"  oeill.  V""""    f'"*"  •■■"ti'io   'li  vij'  with 

IK^-volt  InmlH.  Tlin  •ilvnnlneM  i>li'Tt-''.iri)f  tl>T<--pii(ial  ptiifiinttii^ 
■Mtbjn  M  til*  ilmt*cirl«r,  mfWi  tKnn  ill  thii  Cpiilr*!  cVoit'it,  ar«  r 
(l>  I'oKtr  fi  llip  etieni  of  iitwul  TO  li  |i.  (Ikv  knd  niglit  in  the 
Wlnl«r,  •D'l  uboiit  M\  h.]>.  dny  and  nf^^ht  in  the  miniDor,  ia  nriiil- 
■ble  frtm  Iho  hurnln;,'  rnfnw.  I!  it  in«y  b*  rt^nrdticl  tbnt  from 
Ikb  wproo  Ml  »ifPn»g»of,  My.  40h,|i,  lUy  nml  riii;ht  llirniij;lii>i2t 
the  yiMu  !■  ni'allitli|n  i  Ihpn  inkinff  !)>•■  i>if(v  o!  i-nn1  »t  iniiy  lOn. 

Er  Ion,  nnd  iwMiininiif  that  oiity  -lib  ul  wj»l  i»*wl  bo  biirtil  [i«r 
ur  lu  Bontniln  1  l<  )>  .  tliu  bnriitli;'  r>(  Ihi!  rvfnnF.  j[»tU«rl  of  An 
o(|u)viiteiil  unKMint  of  cotl,  will  i«iinw«nt  n  y»tly  uvinc  af  IMI^ 
on  lb«  mmI  bill.  W  KnMioniy  In  InbcHir  nnd  auiMfviitan  3n™  two 
entirely  Mfuimlc  •IhHii  will  not  bn  mjalrn.!  at  tlwi  iliHtruclnr  ftiid 
Kl  lh«  oonlrn.1  (Ulloii  l.'ti  Tlir  hivlii).'  of  »n<ni<  I'l.'lOO  Ihot  voiiM 
tuiTB  to  \ta  ■(•nnt  In  hqtlilln^  it  i.ill  r-Iiimrim*  at  (ti«  <«ritml  rfeiii'ii, 
U  Uial  iilu  *ar(i  >4leol«il  for  (be  (,-«n('mli(iir  Klatiuii,  lA)  T)>o 
nvtMnv*  (mm  fcnoltp  imuing  from  the  chtinney  ouUi<l«  Ihe 
town  wouki  b«  compcmiirply  irinall.  tft)  lAntt  n«t  tbu 
dgMniotor  Am  be  o4iiaIik<]  wboii  miiilrwl  xt  a  eArninntivFl)' 
low  prItH)  lor  on  <uit«niii<m  «f  tb«  rciitrni  utAtlnn.  Tlin 
■dvuilailo*  eJ  ornitlnn  th«  ii:<>n«ra|.|ii^  ■inllon  al  Iha  roiitiul 
(l«pA*  wo;  (II  Abont  £W>  wviilH  be  Miiyvl  in  tho  <io»t  of  the 
omiIm  Mid  oondult*  nv|Bire<l  daring'  the  Hnt  your  or  n,  uid  aboiil 
£l,(IMIn«ablM«Ml  omridailK  during  the  Sril  IOj«iu«  (i)  One 
ikiltog  Mod  riipMice  \tet  Urn  vould  he  Mvod  )n  Iho  price  at  coil. 
A>  TMHtb  adrkntaire  Ko,  I  id  favour  o(  Lhn  onntntl  dnpjt  Kite,  ii 
b  to  M  nottciWl  Ubat  it  I*  jirkclloalljr  bnUn(i«d  by  artrantA|{a  Tio.  U 
In  hvMr  of  Uio  ilMtniMor  alt*.  The  tirKrlint)  iinpart*iic«  of  ttio 
•MOmI  advaniai^— the  m«it»);  of  1«  M,  per  ton  □(  t)OaI~{|«pon(l», 
<i(  Mon*,  on  t]i«  total  TOn*'jmption  of  oonl  per  yefir.  If  thuyenrly 
oaMwnption  wer«  to  bo  the  ume  at  one  aito  ai  at  the  olbcr,  the 
dhnfftbined  price  of  cobI  U  the  coiiImU  dupl-i  would  undoubtodly 
b«ui  Importa&tadvaalaito  In  itK  favoar  i  but  thvTDh.ii  d>y  nml 
nlf{bl  4ilrUi|{  ll>«  vlnt4r.  Mail  th«  A)  h  |>.  (lay  and  iiii-bl  during  the 
•anmer,  cl«relo|ie(l  by  the  buminj*  of  th«  rcfuM,  will  alone  be 
eiMUKti  for  the  day  and  the  midnhf>ht  eloetm  tiKhcinjc  of  the 
barosKh  for  aauo  time  U>  conw.  Wc  haw.  therefore,  to  convlder 
tlie  oitra  eoM  pm  too  of  noal  burnt  at  the  deattuRlor,  am)  enm- 
MM  tt  wllb  th«  tout  co(t  of  the  «iwa  amount  of  coal  tliiit  voutil 
bare  t«boburBl  at  Ui«c«nliii1depOt>  It  itr  prohaTilv  thai  (oritonio 
time  lo  come  tbe  average  power  reriuired  for  the  three  bufy  hour» 
of  (be  •<rMilnr<"lUn<M  exceed  100  b.  p.  thronffhoul  Ihe  year,  or,  in 
olhorwiMib,  that  tlieeitrk  power  that  nill  Care  to  bo  devolojied 
»|  iho  dfatructor  by  the  DuralnK  of  coot  will  not  clOoH,  and 
probably  will  be  eoatktembly  l(ua  thiin.  WVh  p.  for  three  hoar* 
par  iikf>lit.  Tli^,  at  lib.  of  coal  \i^  hour.  r«prMente  an  ■iiiiunl 
O0aeiiai|>lloti  ol  1 17  tone  of  coal  at  the  dcultuctor,  on  which  tlio 
extm  eoM  «viild  be  £8.  lOa.  Od.,  at  U  Od.  per  ton,  But 
thii  CBtn  ooit  in  inii([<iifiauil  oompared  irilh  the  £313 
per  year  tmnd  on  tbe  ooal  blU  by  the  bumlnx  of  the 
refiue  Indeed,  eron  when  tbe  lime  come*  that  U*}  h  p.  will 
bo  requbed  lot  ihreo  lioure  per  niitbton  the  arenue  (corrvKjiondliii; 
with  tbe  eupjiy  ot  current  to  about  .I.UOU  incandeMWnt  laai|M  irf 
10  c.|1l,  or  about  lO.OQO  ioiOAndeeoent  tainpa  ot  B  c  p  ).  the  eitra 
ooxt  of  llw  coa]  bamt  at  the  dearactor  will  not  Mnouol  to  one 

?mttM  of  th*  total  eaTiOK  arialnfc  from  the  bunting  of  the  rtJaie. 
inther.lbMuMiiOCbo  lorKotlon  thalllteUndat  ih«c*ntr«I  dep'>t 
may  In  lime  benoine  ivry  valuable  (ot  huMnvnf  purjxNKM,  nrwl  tliere- 
(or*  that  It  wouM  bu  un*iw  to  aae  It  for  ati  eleitrlc  liuht  ■t^tioii. 
which  rofiBtnly  iieeil  nut  be  placed  Is  the  litmrl  ot  the  town  Tiocn 
e  lliiniicl*I  ixtiiil  of  view,  therefore,  it  neoina  iinite  eoitain  that  lli« 
ileebitoiix  ■ito,  and  iio*  the  central  deplit  alio,  diould  be  aelected 
lor  tlM|[«nerBllnif  atfltlon  And  oinn  a|iMt  from  mefv  SnancUl 
ocmeMentUoee  1  eouhl  not  adtW  the  ('nqorntlni)  o(  a 
rwldeatml  town  llhe  ClioltontMRi  to  erect  whet,  at  the  b«it, 
b  noUtlag  moce  iIihb  a  (omMihal  nol«y  faatary  with  iKMnlhly 
am^nf  oUmBeys  in  Ihu  ceotie  nl  one  of  Ibe  btnt  diHlrict*. 
The  prmdlni  pwt«>  of  Ibb  report  wore  wiitlcn  before  tbe  7tb 
Inet.,  when  I  r«c«ive>l  Mr  llntl'a  repoH,  dated  Ihe  l*t  tnet.  Tbie 
rejiortof  Mr  llall'a  I*  a  xuptiloineiit  to  hb  ptevjoua  one,  neoeari' 
tateil  by  iho  Kloctrlr  l.iuht  ( 'ommllloe  h«vln(  decided  to  ado|it 
afo  lam|»  nuhM-  tlian  inoaodeaooiiv  latnpa  (or  ootdoor  llicbtliic 
(itfter  eeellig  tbe  eiimninenle  wbifh  1  aunnated  nhoukl  be  okrried 
Ml  before*  dacbion  wa«  arrii-ed  all  Plac^na  arc  Lamp*  in  Ihe 
mMdkof  the  roadway  In  the  I'romnnaHe  would  boaioeteoonomical 
M  roRard*  Ufbt,  bet,  aa  ceotro  |idllara  are  oet  ol  tbe  qiMation  from 
M  Htbtb  point  ol  view,  It  would  be  tieccMary  (o  twort  i«  the 
■DOUnt  meehod  of  lighting  *troet4>— vU  ,  to  euaoend  tbe  Ump*  by 
ebafaia  o>er  the  midrtte  eif  tho  raad.  Tbb  would  at  courae  nec^wr 
l*l«  two  tren  irilUra,  one  on  eacti  aide  ol  the  roadway,  (or  every 
arTC  latnii  naeil,  and  a*  ai>  are  lamp  and  lojitern  ar«  Mmewint 
heavy  Ibo  |i«IUr»  would  have  to  be  atfon);,  and  iherofore  would  be 
eomewfaal  ooMlv,  eanectally  II  onumentaL  Further,  atnce  the 
main  object  otehMtrug  from  ipw  to  eleotriollshtlnK  In  the  I'romc 
wkda  b  not  beoaiwo  the  preaent  pc«a  lljhlln^  b  rery  Inefficient,  but 
In  enter  to  obtain  a  tncre  jiloluraeiiao  and  bnllknl  effeet.  the  morr 
Mvinn  In  etecfric  |iower  iloea  not  apjienr  to  me  to  be  lite  naln  con* 
aldantieit  In  thia  |>«rtteuhu-  Inatooco.  Now  tlM  elbot  ol  arc  li|[h(e 
;  Ireoe  oo*ared  with  leave*  b  oxiramaty  pntly,  a»d  if  tha 
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Board  of  Trade  unite  «itl  bo  laqurMd  diarlnctliw  jmr.  , 
to  the  inatntenanoe  of  the  StJ  are  bm|n.     Thla  lattar 


number  of  nrc  lAni|i«  <«.<  |>rapoi4d  by  tir.  Hall.  wer«  1 
f.'i  iir  :M.  (he  lighting:  of  the  road  aMjwthii  wnald  be  i 
number  ol  biBIn  HVTOMad,  MMt   ik«  T.,rtn-    ,...,-f    i,ta 
between  iho  tn-ea.    I  would,  th' 
of  pdaeinK  tho   lamp*  bo  namln  i  . 
nrilvod  at~   Al  r««(knlath(>H<^i->C(V<  I 

lit  *U  giau  the  Umin   frvtii  fhniiu        ,  '  •« 

naci  nllai'hed  to  tho  tiuitiliiivM  mi  BH'h  -hi p.  i..i»  tlhi-v  rwi>iitiu^w 
Tliu  chiol  diindiduia^  i*  (he  inl«eto«n«e  III  ihn  •ihwm  wUlt  d* 
i-npiti  tTnnait  ol  o  Ilia  ucefie,  but,  in  a  tuwii  likr  <*lwlu>nhaK 
wliich  pnoumably  haa  not  a  iinoibcr  of  lire  oii);lne  and  Mofe 
Hliiilona,  and.  thereforo,  wliero  eaniwa  eoenhie  alonK  ilieroad  Iraie 
all  garta  uf  the  town  ueo'l  not  lie  anilflpaiod.  na  irt  l.^nHloN.  ihm 
<ll4ic*d(y  rii!;-ht  entity  be  overoonM  I  nbu-rvr  that-  Mr.  Hati.ta 
Ibia  Dupplcinental  T0|)Ort  ol  November  IM,  iirotmaea  that  the <m« 
vation  of  the  roada  arul  tbe  midline  of  coodiiita,  tbe  AitaK  ^  Iht 
isaplcr  atri)!  in  thf  low-nreaaoro  diatrtcM.  njid  ihe  winii|;  of  Iheew 
lamp  pillar*,  ■hall  bo  done  by  Coiyioiiilinn  worl^inoti.  TW«s 
vallon  uimI  t>ie  liuihlini;  ol  the  coiMluita  uilghl  tia  wull  •lamat  aa 
in  Ihb  way,  bat  nnlwe  the  ( '«ipor«AlOii caa eaoeeMl  In  •Mnartactte 
•crviritn  of  reeliy  rkillcl  joinlf^r*.  a  eouwwhat  ilUHaaU  ta«k.  eatta 
xliilfiilworkmoniiTcntrtiuly  in  tliOporwiniiooloiii|ituy  uf  eli<Kt/Wli^ 
contniftor*.  ihero  i«  urenl  rUk  of  llw  joinla  bcini;  liiullv  uiiila.  ?■ 
it.  Iiiu  to  be  mCiH,  uarofully  loiuontbcred  '^"-'  '  ' -i'll  whirh  a^ 
bo  |i«rr(<i-i,  [mm  u  purely  invdiantcal  pobi'  way  cather.  la 

i-oiiJii.i[iie(ioo  of  u  n«i>'tuii<-o  havlnj;  been   i<         i  I  el  the 

iir  in  Ltin^eiiuence  of  tho  iiwaUTlon  not  l>a>>i>^  beoa 
ciu'rifxl  out,  be  moat  defective  tr«m  on  clc'^rla  imlnt  H 
The  hkrget  portion  of  ibo  work  Mi.  Hall  quite  ri^liily 
have  done  by  conlracl.  The  drawinit  up  of  the  <  anuuai  i 
tiuna  for  tho  illtToreot  porta  of  the  work  will  have  Lo  be 
fully  done ;  Itrat,  to  a«  to  aocure  unllonn  exoellouoe,  ami 
aiLino  tlmo  *o  n«  to  atlow  etch  oontraotor  to  um>  bhe  apoobll 
rutu'  and  iiubobinery  which  he  i»  aocuaMnuvl  to  aintilay  1 1 
aa  Ibat  ibe  tender*  may  bo  properly  compared  with  am 
uhea  roMdvod.  Frequently,  aoo  to  want  of  )ir«ci«faM  la  (la 
■[KciHcation,  tender*  diSoilnfC  widdjr  in  amount  are  met  a 
by  diflorent  flrma  for  Che  aaxiM  oonainal  pioca  of  electne  k^ 
work,  wheraa*  the  bliihtfl  tonder  nmy  not  bo  tho  dMa4 
M  the  particular  Biui  AubmlttioK  Uiot  tendor  may  mIV 
include  tar  more  than,  or  intend  to  do  tba  work  n  a  m 
superior  manner  to,  nnother  6rin  aubfattting  »  much  V*« 
tender.  Foir  ibo  Uret  yoor'a  nuiaing  Mr.  Hall  eallmaloi  tW  S3 
ton*  of  Fuel  will  bo  rM|aired.  Thb  appcan  to  in«  to  ba  iimaha 
hl^h,     Kor  innandeaoent  Ump  liffhtlajt  he  oelliuatoa   that  ML3> 

I' 

uUl  not  eonaumo  moiu  thaa  *0«aa6.>^>0  Itonrtl  of  Trada  i 
that  a  au|>|ily  of  Miino  7-l.<NM>  Board  of  Trade  uuil«  will  ha< 
dut^iujf  the  brat  year.  Ui.  Hall  eatlmatea  (hatOlth,pt  (oTOh.^«A 
bonvaiUbleatall  time*  from  th*  buioliv  of  iho  f afiiaa  m  lib 
report  1  have  eatiniitted  tbb  at  an  avaraf*  of  10  fa.p  «a  aD  I 
but  Uking  >lr.  Hatl'a  lignreol  W,  tliea  Ud*  will  rvqalra 
inoreaacd  br  jierhap*  another  00  b.p.  by  the  bemtac  al  , 
dtiHntt  Iho  lour  buay  houra  ol  tho  eieoinff.  Th*  Irtal  aM 
ol  Hoard  of  Trade  unite  thna  doUiarotl  darfaa  tb*  loar  hmf 
evantiig  hour*  alotM  ainounlin);  to  about  7<1.0(i5.  or  a«*rly  lla 
total  eelimated  eu|ijily.  fint  at  Hlb  of  coal  |ier  bonw  puaw. 
which  b  a  bich  rate  of  coonimptlan  lor  a  coDdeaaiai  Mmm 
enicine,  thb  6u  h.p  (or  (our  hours  per  night  ihroacteal  ite 
wliolo  year,  only  amounto  to  aoaae  900  tmia  dvrbic  Iha  iM 
year.  Sir.  Ilnll'a  much  higher  oitimale  of  the  drat  y-ear'a  oml 
coiiauui)illoa  i*,  howoior,  ■  fault  on  the  rtebt  aldo,  aiBtw  tka 
demand  (or  pnvateaiid  afaouJUchtlait  may  at  Rrat  nabhanmleM 
liirg«  na  i*  kmumod  In  Mr.  HaJl'*  Mtloute,  ao-I  ili"(t>f<ir«  tJ>eftr# 
year's  fioauctal  reaiilt  wilt  probaUr  not  be  aoaaa,  awl  atajr  pmrtM| 
be  bMlar  than  ho  •atlmate*  it.  iW  iaUodMtioa  of  ulaiMiia  11^ 
Idv  into  abopeaad  ptimita  liouaa*  b  very  mneh  a  rnaHW'  al  f  — 
Thero  are  |iuta  of  UmdOD  eupplied  by  a  pubtio  elaotfle 
ooiopaiiy  where  row*  of  ihoti*  may  be  aaea  *tlU  Uf^tml 
while  at  other  »)»ta  iiuy  l>u  -wen  a  n>w  ol  ahuf  la  everyoma  of  i 
ia  litteil  with  the  eluctric  liKbt-     It.  than,  tlae  faahwn  w|  _ 

doclric  Uukt  be  judidoiuly  set  at  llieltoiiliain,  Ihaiw  la  Uatla  bae 
that  at  the  low  iirioo  ol  od.  a  Ihaud  ul  'FVaile  hhU,  tm4  MfB 
more  at  tbe  allll  lower  prlro  nl  M  e  unit,  lIib  alMtcia  Ibb* 
Will  be  Mneratly  ndotXecf  In  tbe  richer  jmiUi  ol  th*  tawa  F« 
it  b  to  bo  note'l  thai  ihia  latter  |irlco  la  lower  Ihan  tbatebww^ 
in  any  part  ol  1.un<lon  :  the  low««t  |irtea  yvt  rharsad  in  IM 
city  bvinjc  All  |ier  ttoard  ol  Trade  unit  (or  tliexHr  1% ht  m  tW  iL 
Paooru  itialricl.  It  would  be  well  when  Iha  tim*  ni^aa  il,  1^ 
iDoane  of  a  lectute  or  by  olhor  auitable  mcana,  the  paltlJe  W  i 
that  tho  nomliMl  liKht  uiren  by  a  live  cabli:  foot  i; u  l.i 
not  apply  to  ordlnan'  unicoveriied  Uufner*,  '  ' 
forma  nut  Kon«ii.illy  found  in  houeaa.  And.  i : 
ciwt  nl  llffhiirii;  Hlili  nxnDiun  hutiAd  humeri  b  uiuvli  laiyar 
uiit;U\  be  iQiiiKtn'.'<t  by  iiaiiiK  ihn  ixiuiliial  i  andle  laiam  W 
buroent.  I  du  not  think  thai  h'i>  foar  need  be  lalt 
Imf-im-ementa  tn  electric  laachinury  roiulerlaK  otMBluaa  to 
yean  the  boat  apfsiatua  of  to  ility  Hn  lauea  alUatiaa  . 
boiiitr  directed  to  electric  li/btlnti  that  lin|eriieiliaiila  eie  i 
b*  olliMte'l :  but  if  the  ('on>xatkHi  of  rheliaaham 
the  inhabiunte  witli  a  jCoo't  lltfht  and  earn  a  dltMead  fa> 
yeara  to  oome,  It  will  W  of  lllue  ooneapieuco  thai  tbe  ^aaAman 
now  to  be  boutfbt  can,  when  woni  oat,  ba  replaoed  he  hattar.  A 
fair  turn  ahontd,  el  eourae,  be  eet  aalde  for  deuraeiaUM.  hat  itol 
baa  boon  done  In  the  eaClmali  I  hav*  b«^  aahtaMlad  M  as 
Whether  iblaaum  will  ultimately  beapeal In  purak 
exactly  like  the  ort}iin«l,  oi  laaehlaary 
Imjirovoineni.  tn  no  way  aflheta  the  wbilom  el 
Itw  eleoUic  light. 
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NEW  COMPANIES  REGISTERED. 


Bora  ■Uotrta  LlshUng  Company.  LImlMd.— TbU  Company 
luu  been  formed,  witrh  a  capib&l  of  £40,000  Id  £5  shares,  for  the 
purpose  of  taking  over  from  the  CommisBionern  of  the  town  of 
Hove,  Sussex,  the  undertaking  comprtsed  in  the  Hove  Electric 
Lighting;  Order  for  1S90.  The  undertaking;  comprises  the  right  of 
supplying  electricity  for  public  and  private  lighting  and  heating, 
and  as  a  motive  power,  throughout  the  whole  of  the  town.     The 

Egpectus  states  that  nearly  one-fourth  of  the  capital  has  already 
u  subscribed  by  the  Directors  and  their  friends.  The  l>irr«toni 
are  :  Colonel  A.  J.  Filgate,  RE..  lOU,  J ermyri' street,  \V.;  (.'olonei 
H.  Wood,  C.B.,  Bo,  Thorpe-rood,  Norwich,  vice-chainnnn  :  H,  A. 
Hoare,  Eb(|.,  The  Hill,  Hampstead,  N.W,;  Carletcn  F.  TuEnell, 
Ksi)..  A.M.I  C.E.,  Lloyds,  London  ;  John  Wilkes,  Ek|.  (managing 
director  of  John  Wilkees  Son,  and  Mapplebeek.  Limited,-  Bir- 
mingiiainV  Consulting  en^iDeers :  Messrs.  Crompton  and  Co., 
Limited,  Mansion  House- buildings,  London.  Secretary  :  Kranoia 
K.  Beeves,  Esq.,  M  LE.E.,  F.LS.  The  offices  of  the  Company  are 
Mansion  Uouse- buildings,  London,  E.C.,  and  70>  Western-road, 
Hove,  Sussex. 

SoottWl  Bonae-to-Boiue    Sleetrtolty  Company.  —  The   pro- 

BpectuB  of  this  Company  has  been  issued  with  a  capital  of  £100.000 
divided  into  20,000  shares  of  £,")  each,  of  which  19,900  are  ordinary 
shares  and  100  are  founders' shares.  The  profits  of  each  year  are 
applicable  first  to  the  payment  of  a  dividend  at,  the  rate  of  7  |ier  cent. 
per  annum  on  the  amount  paid  up  upon  the  ordinary  Hhnres,  and. 
eubiect  to  the  memorandum  and  article"  of  association,  one-half 
of  the  profits  tbereatter  remaining  l>elotig  to  the  holders  of  the  ordi- 
nary shares,  and  the  other  half  to  the  hulaersof  the  founders' shares 
An  issue  of  £30,000  in  6.000  ordinary  shares  of  £5  each  is  now  asked 
for,  the  lintA ctofling  on  Monday,  December  l!l.  The  Directora are : 
Peter  McLagan,  Esq.,  M.P.,  D,  L,  J.P.,  Caldor  Hall,  Mid  Calder. 
N.B.!  John  Hannay,  Esq.,  Powton,  (iarlio^ton  ;  (ieorge  Flott, 
Esq.  (Mee^rs.  Dick,  Kerr,  and  Co..  Limited),  London  and  Glasgow  : 
W.  D.  Caimey,  Esq,  C.A..  (leorgG-Kiuare.  Olasgow  ;  Timothy 
Bost,  Esq. ,  33,  Ben  fie  Id -street,  <'ilaBi;ow.  The  consulting  electrical 
engineer  18  W.  A.  B17SOD,  F.R.S.E.,  M.LE.E.,  Glasgow.  This 
Company  holds  a  provisional  order  from  the  Board  of  Trade,  con- 
firmed by  Act  of  Parliaioent.  giving  it  the  right  of  supplying  elec- 
tricity tbrougbout  the  whole  of  the  buc^h  of  Coatbridge,  a  district, 
the  prospectus  states,  eminently  suited  for  the  electric  light  in 
conseqnence  of  the  laree  number  of  iron  »orks  and  other  industrial 
onterprisee  there  carried  on, 

WalaaU  KI«atrlo«l  Company,  Llmttad  —Kegisteced  bv  Frith 
Needham,  10,  New-inn,  Strand,  W.C^,  with  a  capital  of  '£10,000 
in  i!10  shares.  Object :  to  actjuire  as  agoing  concern  the  business 
of  i>  monuf acta  ring  electrician  and  electrical  engineer,  now  carried 
on  by  Frederick  Brown,  Walsall.  Stafford,  and  at  Birmingham, 
under  the  style  of  the  Walsall  Electrical  tympany,  in  accordance 
with  an  agreement  eipresaed  to  be  made  between  Frederick 
Brown  of  the  one  part  and  this  Company  of  the  other  part,  and  to 
develop  and  carry  on  the  same  Thereahall  not  bo  less  than  three 
nor  more  than  6vedirecto™.  Qualification.  £2.jO.  Remuneration, 
£1.  Is.  each  for  each  Board  attendance,  not  to  exceed  13  guineas 
each  per  annum. 


COMPANIES'  REPORTS. 


THE  ELECTRIC  CONSTRUCTION  CORPORATION,  UHITED. 

Uireoton:  Sir  Daniel  Cooper,  Bart.,  G.C.M.II.  (chairman),  J. 
IrviDg  Coiirt«iiay,  Esq.  (vice-chairman),  Sir  Henry  C.  Mance, 
CLE.,  George  Dibley,  Esq.,  Henry  P.  Holt,  Esi|.,  Joseph 
Moseley,  Esq.,  James  Pander,  Esi|.,  John  B.  Verity,  Bm.  Works 
Director  and  (%ief  Engineer:  Thomas  Parker,  Esq.,  H.lnst.C.E., 
M.I.E.E. 

Report  of  the  Directors  to  be  submitted  to  the  shareholders  at 
the  ordinary  general  meeting,  to  be  held  at  Cannon-street  Hotel, 
E.C.,  on  Friday,  the  16th  December,  1892,  at  12  noon. 

The  Directors  beg  to  report  that,  notwithstanding  many  unex- 
pected difflcultiea  which  were  encountered  daring  the  last  12 
months,  the  result  of  the  year's  working  shows  a  satisfactory 
balance  to  the  credit  of  profit  and  loss  account.  The  profit  for 
the  year  is  £46.69.1.  lis.  7d.,  after  deducting  the  expenditure  on 
plant,  machinery,  and  patents,  paying  the  interest  on  debentures 
and  other  loans,  and  placing  a  sum  of  £10,0(X)  to  a  reserve  for  bod 
and  doubtful  debts.  Including  the  lialance  of  £10,721.  IQs.  4d. 
fromlastyear,tbereiBasurp1u8Uibedealtwithof  £67,41.7  lOa  lid. 
The  amount  of  work  executed  during  the  last  12  montha  compares 
tavonrably  with  that  of  previous  years.  The  contracts  with  the 
Liverpool  Overhead  Railway  Company,  Limited,  and  the  SouUi 
Staffordshire  Tramways  Company,  have  been  nearly  completed. 
The  Liverpool  overhead  tine  ia  expected  to  be  in  full  working 
order  by  the  end  of  the  year,  and  tne  Staffordshire  electric  tram- 
way baa  already  been  passed  by  the  inspector  of  the  Board  of 
Trade  who  has  expressed  himself  thoroughly  satisfied  with  the 
system  employed  and  the  work  done  by  this  Ckirporation.  A  very 
auccessfnl  system  has  been  carried  out  for  lighting  the  city  of 
Oxford,  and  the  Directors  have  every  reaaon  to  believe  that  these 
important  works  will  serve  to  bring  large  additional  contract*  to 
the  Corporation,  During  the  post  year  valuable experimenU have 
been  inrried  oat  at  the  laboratory  oi  the  Corporation  at  Bushbury 
in  connection   with   the  prevent   motbodi  of   producing   due, 


ohlotine,  and  alkalies.  Mr,  Parker  considers  the  reealts  which 
have  been  obtained  highly  encouraging,  and  a  oompaoy  baa  been 
formed  for  the  purpose  of  commencing  the  manufacture  on  a  oom- 
■nercial  acalo  and  to  demonstrate  the  value  of  the  patent*.  Of  the 
preference  shares  offered  for  subscription  2,926  shares  were  taken 
up.  The  catHtal  thus  provided  baa  not  been  auSSoient  for  the 
giurpoaes  of  the  Cor[ioration.  With  a  view,  therefore,  to  improve 
its  general  financial  position  the  Directors  haveconaulted  the  Eleetrio 
and  (iencral  Investment  Company,  Limited,  That  company  has 
ob1aiaedaB|iecialrG|iortfromthe  auditors,  Meesrs.  Broads,  Pa  terson, 
and  Co.,  and  has  also  caused  an  examination  to  be  made  of  the  works 
and  plant  at  Wolverhampton  by  Messrs.  Wheatley  Kirk,  Price, 
and  ('Oulty.  who  have  reported  generally  on  the  manufacturing 
business  of  the  Ck>rporatioo,  As  a  result  of  obtaining  these  reports 
and  of  their  own  investigation  of  the  affairs  of  the  Corporation, 
the  Electric  and  General  Inveacme>it  Company,  Limited,  has  agreed 
to  Ueue  £100,000  additional  capital  for  the  further  development  of 
the  business,  and  has  guaranteed  that  the  subscriptions  shall  not 
be  less  than  one-half  of  the  issue.  Such  additional  capital  to  be 
raiaed  by  the  issue  at  par  of  second  mortgage  debentures  of  £10 
each,  bearing  interest  at  6  per  cent,  per  annum,  and  redeemable, 
at  par,  by  b^f-yearly  drawings  oier  a  period  of  about  15  years, 
and  entitling  the  holder,  by  way  of  bonus,  to  an  income  bond  of 
like  amount,  carrying  interest  as  from  the  date  of  the  redemption 
of  the  corroxponding  debenture  ata  rate  for  each  year  equal  t<i  the 
dividend  declareil  on  the  ordinary  shares  for  the  preceding  year. 
In  order  to  secure  for  the  shareholders  the  full  benefit  of  this 
arrangement,  the  Directors  have  stipulated  with  the  Electric  and 
General  Investment  Company,  Limited,  that  the  whole  of  the 
debentures  shall  be  allotted  to  the  shareholders  in  proportion  to 
their  respective  holdings,  and  a  circular  carrying  oot  thbt  arrange' 
ment  is  sent  bercwitli.  All  allotments  not  taken  up  by  the  sliare- 
holdcrs  or  their  nominees  on  or  before  the  19th  Inst,  will  be 
cancelled.  In  acconlance  with  the  understanding  arrived  at  with 
the  Electric  and  General  Investment  Compaoy,  Limited,  tbe 
Directors  do  not  propose  that  any  dividend  be  paid  upon  the 
ordinary  shares  for  the  past  year,  but  they  recommend  that  tbe 
dividend  at  the  rate  of  7  )ier  cent,  per  annum  be  paid  on  tbe 
preference  shares  up  to  ,tOth  September  lost;  that  £30,000  be 
placed  to  a  suspense  account,  and  that  the  balance  of 
£2G,362.  Is.  5d.  be  carried  forward.  Several  retirementa  from  t^ 
Board  have  taken  place  during  the  year,  and,  as  arranged  with  tbe 
Electric  and  General  Investment  Company,  Limited^  tbe  Bight 
Hon  David  Plunket,  Q  C,  M.P.,  12,  MandeviUe-plooe,  W.,  and 
Mr.  James  W.  Barclay,  5,  Clarendon- place,  Hyde  Park,  W.,  have 
been  elected  directors  and  will  take  their  sests  after  the  general 
meeting.  The  directors  who  retire  by  rotation  are  Mr.  Jomee 
Pender  and  Mr,  John  B.  Verity,  who  offer  themselves  for  re-elec- 
tion. The  Directors  are  determined  during  the  ensuing  year  to 
give  their  ."jiecial  attention  to  effecting  economies  in  the  expenses 
of  administration,  and  tbey  reply  upon  the  next  account  showing 
material  retrenchments  in  this  rcHpect,  and  that  no  oocasions  will 
arise  for  the  exceptional  expenditure  shown  in  the  accounts  for  tbe 
past  year.  Th<;y  are  confident  also  that  the  additional  capital 
proposed  to  be  raised  for  the  purpose  of  developing  the  manufac- 
turing business  will  be  the  means  of  largely  increasing  the  net 
E refits.  Messrs.  Broads,  I'alerMin,  and  (?o  ,  the  auditors,  retire, 
ut  offer  themselves  for  re-election. 

Profit  asd  Loss  Account  from  Oct.  1,  1891,  to  Sept.  30,  1892. 


Dr. 

Exiienses  and  cost  of  production  during  tbe  year 
ended  30th  September,  1892,  at  Wolverhampton, 
including  engineering  department  and  laboratory 
expenses , 

Hend  office  expenses,  inuluding  rente,  salaries, 
income  tax.  Directors'  fees,  aocauntaocy,  print- 
ing, statiooery,  and  stamp  duty,  etc 

Auditors' fee  

Interest  upon  debentures  and  temporary  loans 

Advertising,  law  charges,  and  prolcosjonal  fees  ... 

Heaerve  against  bad  debts,  etc 

Special  expenses : 

Expenses  of  issues  of  debentures  and 
preference  shares £7,79*  12    "2 

Allowances  on  contracts,  etc    9,602  17    0 

Commission  and  eihibition  eipentee    9,B36    0  11 


Maintenance    of    and    additions    to 

machinery,  furniture,  eto 3,125  13    8 

Maintenance  of  patents  and  coats  of 
defending  same 3,241     2    4 


B.   d. 


149,77«  13    7 


7,870  3  1 

105  0  0 

8,485  8  0 

2,856  e  3 

10,000  0  0 


27,302  10    1 


Balance  carried  to  baUnee- sheet 


e.see  le  o 

46,693  11     7 
£S69,<ld6    8    7 

Cr.  £        a.   d. 

Sales  and  work  executed  during  tbe  year  ended 

September  30,  1892  175,276    2    2 

Dividends,   transfer  fees,  rents  received,  and  mis- 
cellaneous receipts 11,066  14  11 

Shares  received  and  to  be  received 
for  licenses  granted,  patents 
sold,  and  profits  upon  Formation 
of  subsidiary  companies,  at  par.,,  £123,113  11     6 

Less  reserve,  as  per  bolance-sneet       50,000    0    0 

73,113  11     6 


£259,456    S    7 
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CuHtal  aullMrwod  :  £        s.    il. 

IDO  (oondan'  aliAra* 
IS,AOa  pr«<M«nM  f  Iimm 

Te,O0O  ol  £10  moll  ^  ilTiO.i'iii 
of  whicfe  h«vo  been  iMtiorf  ^ 
«,9l»M<iUMTyi4umof  £I0«m1i    499.000    0    0 
loo  iMndvn'  aluirw  ol    £1(1 

-'  «Mb    I,()0U    (P    U 

l.bTl  imteceoMBhana  £10  Moh 

fuIIfjHud lfl.'J3tt    U    " 

l.mKl  nMlorwicvibtrw  ilQMch 

rfpnid «,I.'I    y    II 

I  sei,xn   0  0 

ealla  in  •rreu' 10.001    .1    1 

I.AOUflral  nortcttM  debwturtM 

of  £100  Mcb,  oT  which  £1,-J53 

havab««nluu«d  aod  Knuundti' 

d«|>oait«(l  u  security  . 
LiBbitilM*  : 
Tradoaccionnta,  Uwctiiirv«*.«tc.       4* .244  IT    :> 

Uxuii ■is.nes  <i  0 

IuUfml  kcoriwd  Ml  d«tMnturea  l,4V3  IT  II 

Director*    731     B  « 

BiUi|Mtr«ble 3l,wi    N  I 

<ra  M  (wr  liut  bkbiKv-iJiMt  0,000    fl    0 

Itworrfl  for  bad  dobM,  oU- Ifl.OOO    0    0 

3,t,0W>    i>    II 
l^aadifldKen)  betw«eo  |>nr  vnlixi 
*''    of  iliM**  nM  and  the  ainaiinl 

raalUad   «,44iT    l>    (I 

l^oAl  rmI  loM  iioeount ;  ■ 

BaUnce  rrom  Uft  year 10^731   10    4 

BaUnce  at  profit  anil  Iom  m  aboi-o  Wl,ana  1 1    7 

CoaUaiconl  lUbilliiM  -. 
Oapandlnr  ronifiiota  :  •tiant  iiartly  jmiil  uu  nod 
Mil*  t«c«riraMa  dWoiinMd  i  *bout ...  £IOI)bUOI> 


».  a. 


ai4.8tl>  14  II 
ll3,imB    9    U 


•JM.SS3    «    11 
AT.'li:)  III  II 


attn.inn  14  10 

£        >.    d. 
PurohaM  of  Uio  wofka,  buMiiMM*,  ami  palenU  at 
El*i*U  i'ukor,  Uniiud,  ot  n'ol<«rbaiuptoo,  atid 
<i[    lh«    Electrioal    Powar    SU)M4[«   Comfiany, 
Unllod,  of  Ijoiidoo,  patfitii  rlditfl,  •<«  ,  Moord 

ino:  ioUitb*Uiio»-»1iMi.. Sll.tu;    b    4 

7N.B.-Ei|>«ndlture   S.tl^Z\  in>.  Sd.   duni>i; 
Iho  y««i  baa  bc«n  cbatsod  la  jirolit  and  )<iu, 
in  liou  ot  de(irecuUoii.) 
HhurM  in  aubcidbary  «oni[iBnioj  at  jmu,  rotxilrfid  oii 
capital  accouiil,  ii«|i«ir|ir«viaii«MlAnc«  ttieutx.  .     r.1>,0<l>>    0    U 


Odiar   «hafo*  In  Bubajdkry  ooiD' 

MBlM.M|>)ir   £I4I),MA    0    e 

Uitta  U>  b«  r«Miv«d,  lU  par W.OQd   «   <> 


£434.1*4;    H    I 


Ijm*  r«Mf  v« 


34I.M5    0    II 
30,000    0    « 


1)ob(a  tlu«  bj  •nb»)dUn>  oompanie 
Book  dAta 


Btoclu  at  WoIvotImiqUob  and  Mltlwall 

Caah  ami  London  anJ  Umorwl  Bank,  LUniUd,  <■ 


IbialcUtloii 
Uoan)  of  T^ad«  d«rio«tl 
Dillt  receivable  in  hand 
(.'«ah  at  bMiken 


IVLHS    »  « 

A",4K    a  4 

M.MI  la  I 

».IIS  l.'>  II 

3.1i0i>    II  0 

iijwi  14  ; 

vi,esn  s  » 

£•40.087  14  10 


BUSINESS  NOTES. 


MidfmA.  — Tho  Url.Iitrad.Local  Board  hurt  dooidwl  to  »pplj  lor 
B  proiblonal  ord«r. 

Halifax.— It  i*  practically  dactdod  to  1b[tit  the  MW  liMnltal  at 
Hallfai  iritli  electric  light. 

EdtnbnrKh.  —A  d«putatton  haa  boon  njjfMiotod  to  vUlt  town* 
pruTiHod  with  olecttialtsfat.. 

ranartlL'-A   MmaiiUaB  baa   b««ii   atiiMHiitod    to  go  Into   Ui« 
(jUHikin  of  olocti-ic  tigbtinc  at  l'e«ai|h. 

» iHimala  — TanJora  are   reqaiivd    by  Janaary  10,   ISKI.  lor 
the  Ii)rliiin2  ot  TamSovorin,  Roanonia. 

BlaokpooL  —The  Corpontion  baa  granted  an  axtm  allowance  of 
£S0  10  Mr.  Hcekelh,  thetr  electnoal  engineer. 

Nowvaet.^'l'he  Xewp"^  County  CmiicU  haro  agreed  to  aali 
I'rof.  KuUnaud  to  reiiort  upon  the  elocirk  lif1itiii)[. 

Baaurs  KstaaMea  Talemyk.  — 11m  Directum  haio  deolniwl  a 
iiuaitody  lOUiHltl  ihiidoiKr  u(  £t.  ttd. 
Unit  prai. 


I 


per  eharo,  inyiibto  on  tho 


SUrtoy.-^At  8l>irley  (tTant«)  trfical  Board,  whan  Hm  l«Uia( 
r.tinu  III)  (or  dwcneeion,  Mr.  Ollia  cxprMaod  hi-  daatin  to  ha«a  tW 
electric  light. 

WiadMr.—Ttio  town  olcrk  liaa  been  Inatraetvd  to  btkaairtaa 

KiDst  tli«  \Vii,jA>r  Klectric  Light  Conpaay  lor   liiMklm  **■ 
lUi'eet*  without  AQthoricy.  fl 

Aatem— Th«  Aaton  1«cal  Hoard  ara  ebtalntaf  taJtwailwi  w 
nuike  au  ncoinjilettt  rvporton  Uio  elMtrie  Ijghltny  t|iMa*liM,  He 
Hooker  linvint;  the  natter  in  band. 

l>*T«r.— At  tJio  liuL  moelhi«(of  Dm  Uovat  Town  Oamdl  Ha 
otoctric   IlKlitlas  asreemnnl   wa*  bioughl  ttp  «Ml    roall^  tmd  *•  | 
Mayor  said  the  work  noiiU  now  ]^<t  on, 

Weataro  and  DrazlltaD  Tolosraiili  CaH^aky. — Tliii 

for   iho  UMt  utoli.  iiftfi   dvluctinj;    17  [wf  ccnl.  payaUa  le 
Ijiiidon  I'luLino- liiiuilian  (.'ooipany.  were  £'J,>M»5. 

Kothcaar.  — TIt«  Kotlienay  Town f 'onndl  hnra  aitroad  Mti  _ 
*  (10111  mitt ee  locoTilur  with  the  HartMMrOmiWlltiga  toaw^alw* 
report  on  the  cost  ol  vIeciTto  liittitinc  Ite  harbour  Mxl  • 

Bolton.     Tho   tinnl    reooK   of  Ibe   nb«eniiuUt«*    «m 
liiclitinit  IK  to  Im  given  ■Mirlly.     Wo  nndoratanil   il 
Ion-  iirnu-iirrr  wlililn  IbniwiajinliKiry  arm  and  high  jn 

Sutton  C«ldJ»ol4.  ^Tlie  bOn>u{{b  Eur>«yor  ol  Sutton  i'eldUi  to 
hifi  reiiorl  niya  that  he  tiu*le  JurinK  ibe  next  yoar  to  loa  IhalWi 
Kail  lighted  by  electric  lisbt  by  meaM  ot  tba  tNtMno'ttRani 
Root  \taa\. 

CAUwtok      The  ChlBwIdL  Locnl    Ehurd    h»<«    imM    jv( 
their  annDKcnienla  wtlh  3d«<n.  Bourne  and  Crnitt  uo  lt«< 
of  electric  liKhb,  and  it  la  blj(b1y  probabto   that   tha 
mwlvorllMO. 

Povp  Coapnny,— The  I'arii  CoRiiirCMcH    Air   ('ocu|Wif  ha  : 
niifioars,  jMiawd  Ini-i  the  liaiidn  of   MM.  do  [ttniiciufi  anJtrtif 
III!)  lint  .tLt«ndiiig  to  tliaaleutrlcAl  aikl  tho   Utter  liiai 
•luparlnientfl 

Tanaton.— Tlio  omiuiry  eii  TaunUM    olocLrlo  liKbdMi 
niiioh  «M  to  liAve  i«ken  [lUoeon  TuiMday.  hiw  Immh  ■VwI 
(I'H'la)')      Ab  Ibv  i|ueetion  hue  been  much  dabaIed,Mi 
lueetini;  in  txiiectcl. 

Portaaauik.  —The  tender*  (or  centra)  alation  plul  iv  n>k 
iiivutli  iiiiiKi  Ijo  sent  in  by  January  5.  Ilaiia  jumI  if^tSMUait 
(ui>  uoH-  be  obtained  (lire  guinea*  depoMt)  on  a|>pllaUM  <j>  U). 
Aloinnder  llcUard.  town  doik.  Parttmoutli 

Acawanlatora,  — M.  ["biliiifiart  lian,  accvnliii^  to  Ika  tIaAte 
/MtnotioHf*,  Bgatii  taken  ap  Uiu  inannfai'i  uro  al  ihm  F«m 
SeUon-VoIcktnar  accumulaton.  U.  Cadot  baa  taken  a  biM«w 
manufactore  the  aaino  aocumulaton  ei  bia  tablury  in  liia  Km  * 
TooiiKivilk' 

BanpaMad.  -Ttic  KtoMrie  Uf;htiuK  t  aumlll«»al  tta  Iw 
>l<iwl  Votuy  biM  ruooiniMUidod  llio  ^'c■lty  to  uiulert*hc  the  MM) 
uf  electric  tii;hlltUE  in  ibe  |iarliil>,  nailer  lh«  i^qviwoaal  viv 
obtttiuad  lii»ai  tha  Board  of  Ttade,  end  to  borruw  CSijMUmfim 
aeOMmry  plan  I. 

SkeflUU.— The  KliMiirlo  l^hl  luiil  IVxrv  itomiauty  Im>»|Im 
■luticv  to  Div  SlitflK'M    Higbwiiy  I'oointttoe  that   thinr  iMi 
lay  UBiltii'ioiind  nininv  in  certain  -troela.     Ttio  omldHtarl 
mend  thdl  noiic*  ot  i|)io|>]iniVa)  he  |{ii-on  tB  nc»orJn« 
uoiniuny'n  order. 

KdlnbnrKh.— The  J<anl  I'nnott'e  CommlUr'  FJlaN-a* 

Taun  Council  al  ibuir  uieetint;   lout  week,  rft'i 
oonimitt«e  to  take  aietie  tor  K<vin|{  elleet  to  tiio  I'l-urt 
on  olectrto  Ujihting  obtained  lant  y«ar,  and  to  caA   aqMrt 
to  tbelr  awwiiiHcc. 

Walaft  Board  SetaooU.— At  a  neetinit  ol  the  Ua    _ 
Duanl  al  IliyMnt^iim  uu  WvclDDMlay,  Ml    ^   i^Wil.«  ru'aai.lw,  a 
wu de^-iil<>.l  to  hmo  tlio  Wjnijhn'n  Sclto  <4to 

elovtr icily,  ukI  abo  to  have  liM  new  (dk--'  *ym 

lilted  np  wiltian  iiuttalklion. 

Brlalal  —At  the  noetinK  ol  tbe  Tomi  Council  on  Tb 
rej>ortol  the  KIoclriCBl  ('onualltooetatiag  that  UaoM^  M'l 
aniil  KawBon  dceliiial   to  cafry  on  the  "  rnnilenwi    mmxiatt^  ■ 
rocoinnMnding  that  tho  tender  of  Meair*.  AiUai  bmiI  L'o.  Ioc  £k3 
bo  aece|ited,  wa*  cotuidarad  aitd  edof  <t«d. 

Skattald.— Mr.  JobnMo,  irtlUn([  in  aaaietfr  to  a  «afU 
RlntCH  that  ijoueni  hnto  boon  obletned.  a  alto  ohuiaet  akan  * 
ilie  I'it'*  lEMuih,  nitb  plenty  of  oondeniMit!  waiw,  tba  ngiM  ^ 
bailor  booM*  aro  to  ba  onlarpd  awl  t^ttmmtmi,  Hm  «^«<*  ' 
nwlarffround  nulae  baa  been  «Miotloavd,  and  wor^  will  £•  b^M 
In  Janoary. 

tatn.  —At  tho  monthly  moatkiB  ol  tba  Koelaa  Tawm  I 
the  town  elerk  placed  boloco  tba  ai— heea  a  print  al 
provlrfooal  ocd«  for  olaetrlo  Uchth^.  prondltqilor  tM  |j||-'^  ^ 
a  Unii«d  araa  within  two  ymn.  Ilia  iMo  Leoal  BoMd^  w|MW  « 
the  aubject  wu  ordered  to  !>•  |«1ntad  awl  a  wpy  larwwnl  <* 
otch  nwflibor. 

Dnatfoe.  — Ata  recent  moetMgot  tke  Ufbtum  tJmmmittf  •' 
tfco  Dundee  I'olice  foniwiaUon,  It  wm  rwolawt  lu  anul  Inbb  !•■•■ 
lorllM  tlluiDlaatioa  of  tho  i<tiutral  portMn  uf  tU«  High  i^ewa  ■* 
alectriclly.  Il  whk  imparled  that  tha  nno  liRl.t  w«nklMall|* 
hability  co*t  £VO  im  agabat  £iO  tor  Ughtmit  tho  MWa  IMUkw  ' 
the  itiwl  wjlh  yiv. 

SttMa^WBB  Contpanr.— TIiIb  l^owtaMiy  ham  opNwl  dapMt  ■ 
UtwiiooI,  llimilnrbam,  Newoaatlii  Uedi.  Snll.  OmrMl.  t.hi««>  | 
and  iMfldee,  wid  aro  aboat  to  0|wn  almtkr  iifflm  la  all  tka  ik^ 
towna  ot  tho  Ualtad  KtngiloM.  tor  ifca  Mpiily  «l  Imbih^  —h^i 
wirea,  oabto*.  etc  ttmo  dnpi'U  Iw*b  hiMn  apaawl  k«  tba  ^ 
ol  tM  tiada  oBly. 
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PMlilar- — Th«  iendera  (or  the  ti)^tluc  ol  rsMluy  hnvjnt;  boen 
f  bof ot«  the  Council,  nnd  Mr.  Rrynon,  thn  enj-incor,  having  (t>^'Bi> 
I'bh  ofiinion  Uiw«aa,  it  vu  n|;r«od  to  corrotpond  with   tho  nartia- 

BMoUrr  •ilMit*  wttb  tho  viow  of  oblAlnlnK  *n  exCennlon  of  limo 

fof  eu^ng  out  t,li«  proriajoDB  of  t>1i*  ordai. 


gMtata,  —The  Gt«*t  Ewtorn  Railway  Comriiuiy  ncogoinir 
to  bocTW  £-2M,OCiO  for  iropro'VVntmM,  tunonR  wbicli  nro  £Vi  (100 
for  cJMtric  lock  And  block  working ;  Mid  £.')n,00f>  for  Uie  «l«cUiiG 
ligbtjng  i>t  Liverpool 'Btre«C  SUkUan  imil  Holol.  the  Biihopi^M 
paaaemger  and  Kood«  »lAtinn,  tho  B«thn&)  <<tx«n  paaa^nKorHtMioin, 
Knit  tho  SpiuItlElHii  ^oHn  ntntion. 

St.  Lonta  SlAOtrlc  KAllwajr.  —It  is  annooncoil  milhoritativoly 
that  th«  General  Electric  Company  of  Ata»rica  has  no  idea  of 
liackinff  the  Rc.  Loujn  doctrie  rallwet'  •cbonio  ODanciolly.  Itioutih 
it  woan  bo  Kind  lo  gM  thn  ordw.  Tlia  railway  coRi|ianl««'  atonk 
fa,  howavar,  beinff  Ukao  U|)  (ut,  and  cnnttruol'ion  work  htiiJ  Lh<< 
pitrcbaao  of  iitM  for  poirer  siatioiw  ars  no'iug  on  Haliafautorlly. 

MaoPta  Blaak  Byataw.  —The  (ireat  Wnraem  KiulwajrCwnpoQr 
have  eatablishod  their  improrcd  eleotrio  block  ay  litem  at  MenbenioL 
ITodcr  the  mperii>l««dvnc«  oi  lnap«ot<ir  Scontlcbury,  the  aiKnal- 
boaM.  )i^t«,  Btid  linen  have  bean  adopted  lo  tho  now  plan,  abln 
•MbUooa havtnfc  lieon  ^lt«ii  by  Inipoetor  C.adtold,  of  Toi|;nmou(h, 
and  Mr.  CoUuin,af  lh«  railway  oompaiiy>  elactrfemalf  ai  llytnoutli, 

Cttnas  Xecka  Ugaala.— T}ie  contract  (or  the  dtoIiou  of  llio 
electric  MKnala  in  counoctioo  with  the  Ctifton  Itockn  Rallvay  hno 
been  Mjcured  by  Uewrs.  King.  Mendhntn,  and  Ca  ,  Wnctcrn  Klcc- 
trionl  n'oika,  Briatol  and  I^ondon.  Tho  armnjteinonta  to  bo  nindo 
include  ineana  for  Mgoallini;  train  (h«  lower  end  to  the  top,  tho 
ntimlMtr  of  wMBgofa  to  be  earriad  op  the  railway  each  journey, 
replyiDg  and  aUttint;  aignala,  and  telephonM. 

StanoML— The  report  of  the  Stafford  Electric  Ll^htlnt;  Com- 
oiittee,  ceoontnMmdlna;  the  Corporation  totahoa«ilvu  »tem  for  the 
UTOvialJonot  oU«crie  tJeht^  wa«adoiit«rl  at  the  )u*t  monthly  ni(«t 
bog  ot  tbe  Town  Council,  The  coat  uf  an  inatallatlon  for  ^.000 
taim|)a  ta  giveB  at  £30,000 :  it  would  rer|uiie  S.OiVi  lam|M>  to  make 
it  pay.  anil  tbere  ia  reaaon  to  believe  1,500  would  lie  tiiken  from 
the  atATt.     "Hie  Corporation  own  thn  ^lu  work*. 

Ba^Bltt.  —The   Kedrut.b    Kleclric    tjfjht    Supjilv    Cnmpnny'* 

aiijilfcation  to  the   Local  Boarrl  (o  ky  wirm  haa  been  trmnted. 

Ae  uropoBO'l  capita]  of  the  company  wdl  Im  I'lO.fnii,  nn  ailmirable 

aite  naabcen  arrai^od  for,  and  provi^innul  ni;Tr<*meetfi  Inve  tN>en 

oomo  to  wuh  leadlnz  englneem  for  Ihv  Mipply  of   plant,      llio 

current  will  bn  irappRed  on  the  lowprewun-  threowirQ  lyitom, 

with  accumubton.     The  three  direcioti  miikini;  nrrnnKCinenta  are 

Mowre.  R.  H.  Micbell,  f'^.  TdnKra.  end  C,  Tweedy. 

KareaMBbe  Sleotrlo  Ugkt  *ad  Fewer  CoBpaar.^Thoaoooud 

kOrdinaty  inrcin^  of   thia  Coiupany  waa  )u]l<l   al   Morecatnbo  on 

rToeaday,   Mr.  \V.  It.   Rodgaon  preaidtnff.    A  divMeifd  pi  5  per 

[cent.  WW  declared  aa  the  rceult  of  the  nrat  year'i  workintl-     "^a 

I  tatlrlng  dirMior,  Mr,  W.  C  rarrar,  and  tlie  aoditor,  Mr.  Duff,  ot 

l-Balifax,  were  rtoppotnted.     Mr.  n'm.   Morgan  harlftK  roaiirneH, 

[}Ir,  Twyorould  w-m  elected  director  in  him  jilacn,  Mr.  W.  Hollitii,'- 

rortb  and  Vt.  Wm.  WUaan  being  alao  added  to  the  directorate. 

&eftrber«aKb.^Tho*)Mret>  forming  tin  recent  iwue  of  oaptba) 
I  of  the  Scarborough  Bleolric  Supply  Corainny  were  nl lotted  liut 
I'Vreek.  Act«al  work  will  now  be  cvmmonecfl  at  on«i,  bm  it  In 
iMttelpaKd  thai  the  liffht  will  bo  turned  on  In  .lano  next,  by 
V*rhieh  time  it  is  expect«d  there  will  bo  a  conaldorable  <leniaiid  for 
flcurrent.  Tbo  alternate. current  i^Rtem  will  be  employed  with 
T). I'M  volt*  preivore  on  the  biM-tentiion  tnainK.  Mr  A.  A 
rCampbcU  Swlnton  haa  been  npixnnled  manafpng  director  of  the 
tCoQipaaj. 

■rlcbtOB  and  Bot«  naotrle  Llsht  Com paay.— Thia  t.Viopan)' 
Dnouncaa  that  il  Is  prepared  to  reoeiro  sppHoationa  (or  £7.5(ki 
;  uortgaffe  debenlurca  at  par,  beiau  the  Wantw  nmiwned  of  a 
'taUlla*M  Of  £15,000  of  aueh  debenturcii,  Tlin  dobantnrea  arc  of 
£100  awAi.  eanying  tnt«ro*t  al  the  rate  ot  6  per  cent,  per  Hnnuin, 
Mtd  are  «on>-ertible  into  ordinary  »harea.  at  tlio  Option  of  the 
hokler,  at  any  tjmo  on  one  vaonth'a  notiea.  The  buaiaew  of  the 
Companjr  waa  eat«blI*hod  in  1S92,  and  tbe  OompaBy  itacli  wai 
Ineorporated  Id  IKN5. 

Ipawlab.  -Al  the  mtatlng  M  the  Ijiawich  LiKlitinj,'  Commilteoa 
letter  waa  rcceli-od  froRi  the  Board  of  Trade  nuiiiDi- if  the  authority 
deaired  to  make  any  obaeirationa  no  a  letter  whit^h  ihey  sent  to 
tbe  Ipawlcb  Blectrio  Suppiv  Company  gioiiiting  out  that  the  i»m- 
pany  bad  tailed  to  aatiifv  tbo  Board  of  Trade  that  they  were  in  a 
poalUon  to  diicharBo  too  dutica  nnd  oblij^atioiiit  of  toe  Elactrio 
Lighting  Order  of  1891,  or  make  tho  depoait  retiolred  by  eeo.  T, 
«od  that  they  nroneae  to  revoke  the  artier.  It  woa  revolved  that 
the  Anthoriqr  baa  no  obeerration  to  make. 

Hottlaabtwi.— The  Nottlnttluim  Cnr|ioratloo  on  .Monday  decided 
to  undertake  tbo  electric  lighting  ot  the  borouglM  deikling  lint  with 
tbe  central  area,  al  a  met  of  ^,000.  The  aite  auKRcated.  which 
waa  in  a  p:ao(l  {lart  ot  the  town,  wna  objected  to.  aa  it  would  coat 
tena  ef  tbouaaoda  of  pounds,  nml  sovcrsl  other  litcs,  one  balonKing 
lo  tbe  Corporation,  wore  protKwcd.  Sir  John  Turvey  oxplaTnod 
Ui*t  aHboughotbcraiica  might  ba  cheaper,  tboy  would  en tud  more 
expeaee  by  roaaon  of  diataaoa  from  the  cootre  of  tho  town.  Tbe 
•o&eoie  aa  recomaaBded  in  tlie  report  was  adojited. 

App«i«taie&ta  —The  toUowlng  are  eilracta  from  the  miuotee 
of  tbe  London  Electrie  Supply  Coi noralion  :  "  Major  C.  B.  Waller 
waa  elected  to  a  aeaS  oo  tho  Boonl  m  plaouof  Mr.  Arthur  F.  Wade 
raalgned,  and  It  waa  nerved  thai  tho  ihiuikn  of  Iho  Board  be 

great  to  Ua)or  Waller  for  his  tervtces  ai  maaagor  and  ■oeretnty  to 
•  CorpOTBtion  dnrinfc  the  nrnil  tivo  yeara  !  alao,  ia  view  of  the 
faltAfai  and  able  aervicca  ot  Xli'.  R.  Slawnil  Bain  lo  Uio  Cor|iom' 
Uo»,  it  waa  reaoli-Md  Ibat  Mr.   K.  Slewert    Hain   be   appointed 


Bcoretjiry  of  the  CorporaUon  in  combiniillon  with  bis  prment  datiea 
u  nceounlaoU"' 

■Irttenhead.  —  Al  the  monthly  meetjnjflait  week  o<  theBilken- 
h<ad  Town  Council,  the  Finance  Comnittee  reoomsieBded  that 
tho  chaimtan  {Alderman  Dcokin).  depa^  claaiiman  (Mr.  (teeteO' 
hofer),  and  Meaare.  Wlllmer,  .1.  I^ird,  Bloor.  and  tho  Mayor,  bo 
appointed  to  negotiate  with  the  reprtaoniativea  ot  tbe  Krush 
Eleotticat  Engineerinu  Company.  I.tmited,  and  any  other  com- 
paay,  body,  or  perron  id  reffranee  to  the  pro^Meed  iraiutor  ol  the 
powen  of  the  Corporalioo  under  tbe  Birkenhead  meolHeal  Light- 
ing I'rovisioiMl  Oroer,  Itt&l),  and  that  they  be  authoriHod  CO  obtain 
profnaionol  advice  aad  aui'tanoe  if  ncceiaBry  or  deairable. 

Clly  LlcIiUii«.  ^Tho  amendment  moved  by  Mr.  C  T.  Ilairiaal 
the  Imt  tnevlinc  of  the  CommiaNon  of  Sowers.  aahinK  that  a 
re|]ort  on  the  subiocl  of  the  electric  ligbtiag  ot  the  City  alreata 
■honld  be  rcfertea  beck  tor  further  infortnation.  waa  carrieil  by  £i 
1-olea  to  II.     Tho  primary  objection   Mr.  Harria  fani  to  the  pro* 

Iioaal  that  tlio  •ide  *tre«t«  abonld  be  lighted  by  ioeandesoent 
nmta>  1«  Ibat  il  is  an  uxtniLVHgnnl  mode  ol  outdoor  lighting,  and 
will  greativ  inoreaae  the  original  co«l  ot  tho  irheino:  und,  fn  tho 
nbsencc  of  any  definite  informatioD  a«  to  comparative  oo«t,  Mr. 
ttania  ooiit«indt  chat  the  t^ommiinionen  are  not  justified  in  pro- 
conding  with  the  wo/k, 

OefnpasBle  Kleotre  Veoanliiue,  The  French  company  of  J,  J. 
Ileilm.in  nnd  f'io  haTc  Uiely  united  with  sBvOFal  other  influential 
tirni*  ot  <»ni|innias,  and  formed  a  now  rompa4iy  under  the  title  of 
"Comiiagnio  Blectro-Mocaidque,"  with  a  capital  of  1,000,0001. 
The  f'>!lowin|-  are  aeMoiftted  with  Uie  new  company  :  For  boilora, 
eii^'iDiv,  ilynnmuH.  and  cables,  Weyhcr  and  Riohemond,  Menier, 
BellDiillc  Bionn. Boreri,  Edison, iwoiHe  Oviwrale  dee  Tpl"|)iiouo*. 
J.  •!.  Roilmnnn ;  electric  tramways.  Cb.  Brown.  Tbe  office  i«  ■!'>, 
Rue  do  (Irasimnnt,  Taris.  InscallattODi  tor  the  distribution  ot 
power  and  lighting  on  the  Itrown  ayalotn  are  b«ing  cnrriod  out  in 
the  lowne  of  Keiina,  Le  Mana,  and  Narbonne. 

■taave'a  Fwelfs  and  Cetaatal  Patemt  Capper  S«ipi>«ltittR.— 
TIm  oecounte  tor  the  fiaancial  year  of  the  (.'onipany  ended  l^xieni- 
bor3l  laat  show  a  bttloace  at  tAatdateot  4iaS,!jOS,  The  DirectorK, 
in  their  re|wrt,  sinte  that  Ihoy  cannot  al  Ibie  lime  recommSBd  the 
iKtymonl  of  a  divi.lend  i  but  tliey  hope  to  bo  able,  in  tbe  coarae  o( 
1X93,  to  make  a  distribution  to  tho  priceity  iihareholden,  loaring 
a  baodaome  amount  in  band  for  diatrlbution  among  the  founders. 
Al  the  prwenl  moment,  taking  tbe  Company'*  Maetaat  par  value, 
and  after  netting  aaiile  H  per  share  and  a  fouith  ot  tbe  bolanoo 
ol  tbe  priority  shorus,  or  on  extra  £'i.  I.V  per  abate,  there  remain*  - 
an  amount  cjual  to  1'I3  per  abare  for  the  loundota. 

VartBeralilp,  —  Messra.  Waller  and  Msnville  inform  iie  that  bhOT 
are  about  to  enter  into  {nrtnership  with  Mr.  Joceph  Kinoaid, 
M.I.C.R  ,  anil  that  in  fuvure  their  buainesa  will  be  carried  on 
under  the  style  of  KIncaid,  \TalIor.  and  Manvillo.  Our  readera 
are  wall  aciuaintod  witb  Mr.  KIncaid's  nnmo  as  an  enginoerof 
oonaidarable  eminenev,  and  ^FeMrf ,  Waller  .uid  .Mauvllln  are  to  be 
ixtngratiilated  on  the  wliant*)^  their  clients  1rillde^i^'u  from  their 
aMociation  with  him.  This  arrnnKcmmt  will  come  into  olleot  on 
January  laty  1803,  when  tho  ofScoa  wilt  bo  at  Mr.  Kincsid'a 
present  eddreM  :  II,  Hrcat  fleorgo-slreot,  London,  S.W.  (tele- 
phono  No.  .Tflll  ;  teleernjihic  addreas,  "Kincnid.  Ijondon." 

neetrle  TraiNwaya. -'Mr.  .T.  tliftoD  Roberlao",  the  tramway 
onj^nocr,  in  hu  ro|iort  to  the  I'lymouth  Corjiorntion,  coniidetv  the 
iiM)  of  electric  traotioa.  Hu  oIliidM  to  the  300  «trecl  rBilwaya  in 
America,  aggro^ling  3,000  milM  bi  length,  aocoesafnlly  worked 
under  nearly  every  known  condilion  ot  gndlonl  and  climnt«.  He 
odvocatee  overhoad  wire  construction,  Lbo  coal  for  polw,  wire,  and 
connoctionsBotei:oocdiDg£300per  mUe.  An  oitnct  from  this  report 
uncinjc  the  aae  of  eloclrlcity,  published  by  Mcaara.  Casey  an<l  (lay, 
solicitor*,  ot  -l>  St.  Aiidrews-etroeti  Dublin,  Is  being  circulated  m 
the  Pembroke,  Blsiekrook,  Kingetown,  and  Dalkey  township*.  A 
[Wrvpeotire  riew  aeoom|auiyin|;  ahowa  the  |>ropo«ed  Dublin  eleotrto 
ttDinway  in  action. 

Ueetrle  u»4  OeaerMl  iBTaatnaaal  Campcny.  Lflted,  — ThIa 
Company  hae  been  authorised  by  the  Pirectora  of  the  RIecLric 
(.lonatruclion  Corporation,  Limited,  to  iseue  to  the  c;iifeting  ahare- 
holders  of  the  Corporation  £100,000  in  second  mortgage  deben- 
tures to  bearer  ol  £10  each  In  proportion  to  tbeu  reapeoUre 
holdlnga.  Tho  dobeniurea,  which  carry  Inioreat  at  0  per  oant., 
rank  neil  atlor  tbe  jC1uU,000  of  liial  morl4tBge  debenture*  alrMtdy 
cxlitlng.  They  ar«  redeemable  at  par  by  half -yeBrly  drawing* 
extending  over  a  period  of  about  ilfteen  years,  CIC.OOD  lieing  est) 
aaide  annually  for  inlerMt  and  redompllon  puipows :  and  tho  sub, 
soribor  for  each  debenture  will  recatvc,  by  way  of  bonus,  an  income 
bond  for  a  like  amount  carrying  Inlereat  from  the  date  of  redemp- 
tion of  the  corresponding  del>enture  at  a  ratoeciualto  thedividend 
deckroil  on  the  ordinary  shnrea  tot  the  preceding  yeAr. 

Coat  ot  Eleeule  LlKlit.^Tha  Scutmau  him  n  careful  tecltnioal 
axplnnatory  article  on  eleetrio  lighting,  tinll«,  and  measurement, 
going  into  the  necesaari' knowledge  requited  by*  hoaaeboMer. 
"  All  things  caiuiderHl,'  myii  the  writer,  "it  may  be  mfo  to  My 
that  for  oi^inary  house  lighting,  cleotricrity  at  4^  per  mit  eoela 
about  the  same  as  ena  at  3*^  Ud.  }>er  1,000  cubic  feet.  Them  is  one 
connection  in  whlcTi  electric  lighting  will  be  cheap  at  any  price. 
Brilliant  lUuminalion  saema  nowadays  to  be  an  eaieotial  faatnre  of 
all  busy  sbopi>.  and  what  with  early  dnrknen  and  late  ctoalng 
nnmeroua  gaa  jeta  ao  alter  the  condition  of  the  air  in  many  of  thetii 
Ihnt  on  hour  in  the  erening  is  more  trying  to  the  shop  oasistante 
than  Ihreo  hour*  in  the  morning.  Wlui  elcclric  incandoscent 
lamp*  tho  heal  will  lo  some  extent  remain—is  these  daya  It  is  nob 
iimisi—biit  the  air  will  nol  become  oonverled  (nto  slow  poison." 

C»t«)*gv«  ef  Art  rittloc* — Thora  are  aoino  |iretty  doaigns 
•hown  in  a  caUtlogue  of  titting»  which  we  have  rteelTed  from  the 
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neelriul  CwBiMoy,  of  I'JS  bikI  iH,  Charinfc  CrOM-nwd.  No. 
*i,(XM,  B  tlira»  Ugkl  |wn(Ui>4,  u  of  quite  nolioMblv  nU«(nctor7 
(ImIi^  lor  tho  otutn  <3l »  hall  or  <lniiriai[> room.  Afunpl*  form  M 
bt  neoauiim»(teil  »)ii(M(>  of  tlirr*  lllat  ffliuM  ptiioa  on  it«)ilbl«  CDrd*, 
MfWMtotl  imt  by  ••  livhl  fnmiowork  u(  lininniwviil  ni«uL  A  good 
■'   '  "  ^t'i^lil  iiCiuJiUita  in  ifi"*"    'ot  «ii>k)«  Uniin  or 

'  '  iHirvT  MiiiUI  br-wktl:-,  l>alh  aintple  and  hit;)ily 

"<"-■->'.  I. ,.-'i.viiiitk  fiiipit  lot  ■olecliua.    Soum  biiniliKHne 

Hftoin  rUniUtd*  « 1[I  b«  \'Dry  nuUiiblo  for  Mtittia  roama.  Tlio 
nuUptn  Lvly.  <uir>iit)j  bftr  )>aiiDt,  wiii  hotitloit  aIoU  hor  tgr«b 
alcrtric  li|tl>l,  i>  tqry  oir«u-4ivo.  Tba  wu^w  (or  ihoM  kliidit  i>( 
BlJiuUnlii  |>  K"><*i'i|t.  nnil  uivo«  an  wlnlrabla  uuLl«l  (oi  tlw 
<UBi)C>'  "'  U"''' '>'l>*'^  ">  •mitU  bmiiKU  ami  nlatuetlw. 

fSr*mpt*m  ElMtno  SoMMy  CMapkay  cr  AnMnUU.— Th*  Ihlni 
•KimmJ  KMinml  mwtii>t[  lA  tbo  tibai«hi>l<l«ra  ol  Ui«  C'raiouUm 
KiMtrte  tta|'|>ly  ■.'onrinny  »r  Aartmlia.  Linul*!,  will  ba  hekl 
at  til*  rqewtwail  udioM  of  lb«  CooiiMity.  Mitnalon  Houw- 
bdUllngn,  la  llw  City  of  London,  on  MuniUy.  tlio  l!)tli  rUy 
of  lloneiube*  iiwL.,  al  3  o'ciock.  Thw  mt»'.tt\ii  in  i;alleit  m 
oaint>lia»cv  wlUi  llio  htUcIm  of  auocintiixi.  but  m  Dto 
l)l(*rtor>  buva  uol  ft*  ronrftad  iho  »ii4iu>l  •tAteiiiAiit  of  iLCcount* 
Iro™  Sydaoy  to  (bo    :!  iMt^  tlw  «nJ  of  the  Comiiany'* 

llfMiiclail  yew.  II  will  i  lu  to  lay  them  before  ibo  iiiMtinn. 

Mid  Uierwurti  a  iMotui .  i,,  - .  ,  ..^  iin>)ioi>6i1  Bdjo'imini;  lh«  inwtlnjt 
toawnJt  ihe  atriial  ul  Ihu  iif«onntii.  Mr.  W  T/otttii,  .T.r,  rbulr- 
niMi  of  ll>«  Au»(r*II*ii  I'oniniiltm  ol  llio  roinganj'.  ii*  it  (iivwjit  in 
LniiJ<>n,  but  t>  loa>-iii|{  *f[aia  br  8>ilnay  nt  iIm  cikI  of  Ili«  munth. 
Ha  will  Ut«iil  the  al^re  niMliiif;  *i*i  mako  a  verbal  cepart  M  iho 
■kain>lMU«r*  on  tbu  jiiieiliiMi  aixl  (irotpeole  uf  tbo  ('oai|Niny. 

BHa«t.-~Al  llie  Urn.  uimUoh  uJ  lb«  Hmmi  Lucnl  Bonnl  tli« 
OMoiDrUl  U>  tba  ItoanI  of  Trade  aakbu  for  the  oeoeunjy  [Mvren 
lo  oany  out  a  achauM  o(  electric  Ibblinf:  Jo  the  diittiot  <r»t 
bcMigbt  0(1  lu  riMoite  tlie  aenl  of  the  JioariL  Mr.  Schmidt  t«ak 
Mwipliiaii  to  uUiuu  10,  which  ia  »■  (ollowa  :  "  To  exempt  tJio  Boan] 
Imm  ifae  abll)calM>u  la  a>ii>(>ly  olectrlcity  tor  jmblic  or  (irivnM 
pHrinona  \a  awtb  |<o«lfan  or  jiorttoua  of  tbo  mid  ar«a  of  »u|i|ily  or 
lUHMr  Mwb  oMidtUana  ct  divumiilaiivai  a«  may  be  epecdfieif  in  ibc 
erdar."  Tb«  oleik  aakl  tlia  torm  waa  eiiwUy  a*  preMribod  by  the 
BoMd  of  Tnula  mlav.  Mr.  Scliinidt  mid  Ibo  daoH  in  (|iiattton 
araa  Bol  ill  the  Aut  of  riiillamaDl  It  *aomod  contmry  to  common 
•eitao  to  vet  a  |uaii>iooal  Did«r,  mod  tliat  cliori  ibo  Uoulll  aboold 
no4  be  obllvod  U>  tut>|ity  \irivUM  or  |iublic  uurUinnrc  under  owlain 
nmdtiion*.  Mr  Jaenoe  aakl  )kO  luukod  upon  tJie  cIuuh;  aa  one 
ithlcb  wouhi  be  called  "a  iaiia)c  ctauae."  Mi.  VVuldicumb  movod, 
(Mid  Mr.  fVyt)n«  •ccooded,  ikat  Iho  autl  o(  tiio  Board  abould  Lo 
alUsed  to  Ibo  mvmoliaL  The  motim  wan  carried.  Mr.  Scliuiidt 
refiiuiil»;t  from  rotia«. 

Haw  ftwIadoB.  — '' l>yDam»,"  wriiinx  Irom  BlraainnbaiD  tu  bho 
AViaifiu  .itIiT.tiiif,  nay*:  "1  iiolioc  that  yovr  papor,  loKoltiar 
with  IMi  CuWrrvf  JottiitiU  luiil  utlior  nwdluin*  o(  hdvcrtjaiuic. 
MwmKW  UmI  liia  Mwttidun  New  Town  l^ocal  Board  invito  t«nd«n 
(or  Um  llghtlnf;  by  eloutrlcily  of  lfa«ir  dwtrkrl  from  Jan uiuy  1, 
IWQI  la  It  nut  noeeible  ihoe  ia  aaue  miatake  hvcv,  nnd  tbnt  tho 
dote  IMI  ahouM  mail  IM>4  >  i)  not,  I  aiu  amiucoil  at  tlie  iciiorancti 
dla|ila]r<ed.  Nliwdaya  la  eartaiuly  abort  crMiu|[biima  tooolala  uU 
aiDimry  daUlb  to  enaUo  HnM  to  aarkiualy  tewUr.  bat  till*  i» 
noiklns  eotit|iM«d  with  III  d*ya  in  wbicb  tlie  lo*i«iuiio  llim  miuiL 
boy  Unl,  lay  out  tliair  do|)M,  build  «n|tine  anil  Uuilur  boiue, 
|nii  down  engine  nml  dyaaiuua  (wliidi  aie  not  iiawkUy  bo)>t  in 
■toek  DM  abelrea,  like  luk-ai  luid  aide*  ol  baooat.  6x  Um|ia  in.  I 
belierv,  SO  mllM  oJ  Mreeta.  and  liavo  the  whotoryM«in  worklni; 
to  MiUraultoii,  Tlie  whole  thiiig  U  a  fiawxi  on  tho  laco  of  It,  and 
If  tlia  dale  •'  oortool,  the  only  ooiwilMrioa  that  can  be  eoiiie  to  l» 
that  the  adT«rt*temenl  li  oot  n  terioui  one."  We  con  hardly 
believe  oil  reelvtn  iJiAt  the  lhin|r  wa«  mMnt  aerioualy  i  it  mticht, 
boweroi.  s'^'f^'^ohaiiraeta"  JnetaUationa.in.nfortniKhl"  englneora. 

Wolverbaieptes  — The  I,ltrt>t4ti)(  ('oniiDittwiirMeiiMd  a  report 
M  tha  la«t  meeting  of  tlie  Wolverhamiiton  Town  Couacll  with 
ntpuil  U>  elactrie  iijchting.  Tbey  t*M«d  that  ihey  had  resolved 
IS  t«iulnra,  and  tbe  Followins  m<  wore  aelected  tor  oonaidtratlon  : 
Tba  KlePlrie  Conatruction  (  or|ioratkin  (Mith.|>r«Mani  <wntlDuou4 
oumBt*},  £:H,<IU.  IIV. :  ditto  (alienintinit  cnrrenU),  tSlfiZ; 
UtMta.  Kioinen*  Uro<.,  CSi.MXi  .>..  ami  CJ9.M5.  .V  ; 
Maan*.  Crein|ilon  'bl«;li  urcMure  altematlD];).  £28,938.  10*.  : 
iuhI  the  Brush  Elactrlnd  Engliieeriny  Com[iMny  <bi2fa' 
|««Mura  alt«raatl*|i),  131,330  10*.  Tutng  Into  acoount 
tlie  lubare  workiDK  e>i>enae  ot  lli«  ««lieaw.  tbo  ooiBinlit«o 
deckled  In  favour  of  the  Rloctrlo  (^naitudlou  biKb'pretaure  Under. 
In  addiUon  Uio  contmltloe  laiocealad  th«t  Mr.  \V.  H.  Preeoe, 
K.R.H  ,  beappololod  e^naer  lov  the  ciuryiiiK  oat  ot  tbe  icheiDB 
at  a  reoiuiMcatioa  of  5  pw  «eot~  upon  the  wotki  inctwled  in  the 
Mce|iiad  laAtler,  and  iliai  the  Kintnce  ('omnultce  be  eeni)OWered 
to  tiu*«  eulBiiUnt  ('.or|>ontlon  etock  for  tlie  fiooBoUl  r«u«iuomODt« 
of  the  •alerjvrbo.  The  r«|)orl  wiu  acc«|iiod,  bat  owIbk  to  the 
liUnoM  of  tbo  hotir  wlien  It  oauo  forward  it  wa«  d«al<l«'l  to 
dlMMW  the  niattar  at  a  moHlMtf  to  be  held  on  Monday. 

Wlut  4e  OemiMataa  IvpDljr  T— A  caae  w>*  Iriod  nt  Ibo  liBwich 
Cosiily  I'luiii  11(1  WulnuaJay,  b«f ore  U*  Uwiour  Iluj{h  Katdley 
WiloMit,  Kai|  ,  111  I  ul  V  Dig  a  pniKdiUa  of  aloolriu  Itght  tupply  which 
OMj  altoi^t  wiua  niiutiaiuea.  A  cwatonor  waa  aiMd  for  a.  aain  for 
■•M«al  ol  l«ui|i*.  Ill*  dofendiuit  mil  Lbo  bill  be  af  roed  to  aettlo 
Maa  fa«  "  It4[ht,'  nut  nnewala  aud  ae  toitb.  The  Judye  expnMoad 
Um  opinion  that  tbe  buap  waa  a  neEesury  iiart  ol  the  atipanUue 
for  prod ucliiit  liuht.  Tba  te^iraeeBlatlrc  of  tbe  Hipply  oompany 
tBaJtilAinad  tl>eir  baatnoaa  waa  to  surady  "  eloolnclty."  aoa  not 
lllfht.  The  Judia  aaid  It  waa  clew  tluit  there  waa  a  mlaunder' 
•Undiutf  -  tho  company  aold  eloctricilj  wliile  the  ouatoiarer  «nler«d 
Ugbt.  Bet  tJie  SMbM  wora  aa  oaoenary  to  {iroduoe  Uie  IU(bt  tm 
IM  elootr  icily.    Thar*  wm  no  aaahiiiy  b«twooo  ua*  and  eleelrio 


light.  M  ipw  would  bam  willMut  a  protiar  buraor.  Tbe  eonpMT 
roplifd  that  oUetric  llffht  oouU  be  prodocad  by  »  etanpto  oonjue- 
tlonot  the  wfroa.  Ru  RoBOur  ;  "Bat  yoo  ifotiT  •nmsiaea  ■«• 
would  eland  hobllnic  ihvm  tOL-Mlier  '."   Tl-  !  ho  ba< 

bod  eeveral  renewnn  before  ine  cominny  .  ■■,  *0,  mt 

he  took  tho  liithi  on  the  uDderMand  iB|{  lie   v  (lar  ^ 

liiiiiii;"-     Tlin  coin|»n)''ii  rmroaonlatlve  aaid  ll>i 
titti nit*  only.     Tbo  .ladKO  aecidod  (op  the  d«i(u-i-.,>  --Uii 
and  tn  aa»w«r  for  lent  o  U>  appeal  OQ  aoooiinl  nf  tbe 
votvcd.  Mtd  be  thnneht  tbe  apfwal  would  not  11".  »- 
hnit^venlhooietoinertoiirKlMvtand  IbeywoaM  ' 

NanokataL  —  Wo  tnenlioiicl  lutwcek  tbo  ci. 
lot  t'TOJiMit  for  trawiniiwioii   of  |ioii'or   of   ()>'  t> 

Kouclialol.     Tbe  soncraliiij;  ■tat.MO  will  bf-  •''  .'U 

i'MuM,  and  tJie  lurlunt*  wilt  KtvetLVi  h  i>  at  k  |>> 

at  muxiiauin,     Teodorawill  Im  rii[u[ru<[   :  ^ 

and  lu&ini.     Tbe  foUowin];  are  tbe  |M(ltauli>r>  i<: 
IlL-ad   availnblo,  StI  metrea  1   flow— nuMmum  ■'; 
mininium    I.TOO  littm  |ior  loeood.     Urnatnoa  " 
tlic  turbine*  to«up]>ly  (a)«locUie  livbtinjc  ttn  >■'..  -tmitm, 

nine  kiloiuetiee  (roto  lIm  aUtioa  at  l^ryi  a<i>  CU-  -  i^atiw 

uf  iwwor  Ui  Neuoba[«l-.HorTi<''ru*  :  [■-;  eiontually  i'  'w, 

liunliiig  and   power  dlatiibution  alonK  Imu  ol    ■■  ia 

uUinr  tocalitie*  adjiioenc :  (<)  for  uloctric  t[a<i><>ay-  ikim   ii>it>af< 
ApplicalJoDa  of  curronl  for  (a)  and  {b)  only  jue    (<■  ba  Mtde  <l 
liroaont,  and  |iarticiiUr«  for  theae  only  will  be  At  pieaeitt  f  ar^Mi^ 
A  jury  of  tlio  fnUowlae  i[ontl«mca  will   mitko  the  avard.    Ek 
Hir>°cb.   'llrector  of  ihe  obeervalory  aad  pr^aldent  of  Um   ffim 
I'uiver  CoimiuMion  iil  Keucbat«l ;  Vr.  H.  F.  Wob«r,  urelaatf  * 
i!uriuh  I\itrl«chnic ;  G,  Colombo,    profostor   nl    ftoTal  Tnrlaial 
inaltlulc,   Udon  1   0«car  ron  Miller,  on(,Hn««r,  of    Mnakkt  ad 
R.  V.  Piooit,  oloclrioal  onginoot.  of  Pnrin.  I'rima  ot  5,O0Qt,  I WC 
and  3,000(.  trm  £1«CI.  and  £I3U;  will  be  awaiilod  for  «*  lb« 
heal  aoheoiea.  which  will   rwoialn    the   properly    of    llN  Wm  <l 
Neiicbatel.    Tliooe  muet  benont,  with  motto,  liy  Jkhimm  t^Wk 
t'nrtioulart  and  eketch  iiUn  caji  (■«  Dbtalned  bjr    a|i)4laU*  t* 
"  DiroctJon  dee  Travnui  ['ubliai,  Keuohalel.  SwlljcerUM." 

I^ondoB  Bloelrta.— A  diitinct  footinir  of  patiafnrtioa  m  Ut  « 
clciUricti]  oirdoaat  the  apivintmeol  of  llr.  U.  V.  Le«i>(Uled 
Iho  Wofiorn  Telephone  Company]  aa  (;o*onl  imuMipar  Ib  Ika 
London  BloclHc  Supply  CnrporoUoa.  ^Ir.  L»wl«,  wbo  M  •■ 
inuob  for  wocking  up  the  biimnoeH  of  the  tolejiliiMM  ootnpany.  ad 
ovidenlly  be  Ibe  ri)^t  tunn  to  work  up  and  dir«ct  ilia  lignUBC 
baainew  of  tho  London  Eteolric,  and  iMt  tory  utuob  oan  b*  ih^ 
in  ibia  direclMLD  evoiyono  will  admit.  Tlia  oomiMiiy  bava  aaa 
luninaoqual  to oi'or  30,(100  lamp* of  Sep.  ooanecl«d.  aud  Ihab^ 
lumbean  gdog  wall  for  eoaw  tlrno  paiC  Coaiibainta.  o4  wha* 
nmiUoa  hat  bean  naailei  on  tbe  aoor*  of  priea  ^^aat  Mbar  ^» 
piuiiw,  hav«  hideced  eeveral  UrKVOonaaiMreto  rvt-ort  to  tba  eUv 
company,  and,  curtoualv  ewi«^[h.  with  tbe  result  at  the  oiaa 
nomiaat  (irioo  per  onit  of  a  redmlien  of  ro«ne  90  or  ^  [lar  «eaiC  » 
lbo  tola]  <|iiarler*a  root— at  leaat.  ao  tbo  aooount  raacbaa  ua  tew  a 
tru»Litoiiby  oouTVO.  Scnie  loarraniiouicula  have  rvovuUv  ba^ 
cturlod  out  at  l>»ptford,  aad  a  now  ui^iH  and  djraotno  of  lAe  a* 
venloninMof  900  b  p  li«v«  been  IMt  la.  Tlia  aewiiia  u  ul  tta 
LiipleeipaaMon  vertical  type,  by  Meafn.  Pleiitv  aatl  Co.,  of  Xow- 
biiry,  and  the  dynamo  i*.  aa  bcfot«^  a  t'cifanli  alternator.  SlMtB* 
old  M>tii  (nim  theOroaireMo*,  oacb  of  O:;,'' b.p.,  luvo  !■*««>  alaa  ■• 
lu  work  for  eoma  tine  barrk  at  2,WU  votia,  l/mntfunKlAy  ap  tn 
lO.i^xi  voll«  for  tranainiMiion.  Tbo*a  are  baudaa  tba  tnv  loipe 
ent-inenol  l.'iM  \t.(t.  at  lU.OOU  volt«,  wliMh  ore  now  ranikii^  — '— 
fauUirdy.  We  do  not  eK|>eot  tbat  any  very  dMadad  altwntlM 
will  take  placo  in  tbu  (reaeral  airangeenenl*  cf  anpidy,  (Mr  mil 
lub-atotioo  diatribulionlbo inticditced  loany  attentat  tha|««M>l 
moment,  but  tbe  new  type  of  tnuufocmera  are  boinc  «*acT«ba« 
put  m  oltli  OOlMidarabJeeaiiaK  in  loee  from  nt^neUatng  curiMH. 
The  company  oan  tapulr  double  tbeir  oreaenl  load  oritbost  mtl^t- 
■ion  of  iiiauhiaeiy,  nod  ib«n  Me^ideniJy  plenty  ol  eooiM  terMam 
puahinK  o(  lbo  botjawe. 

Aahbarto*   TooMale*!   WectatMpa.  —  Ariibarlon 
Workahopa,  iwft  ooaapletod.  ate  an  extMMlen  of  tb« 
Uraramar  Hobool,  wberain    the    atudcBta  will    Meal** 
inotruotica  in  analvtical  cbomiaUy,  enginoarlng,  and 
inic,  ounntry,  and  ioinorr.    Tho  iMUdlain  hnv*  b«i 
doalKned  to  fiilfll  the  ratjalionMnta  of  tbe  Uevoa  County  i 
aad  tbe  Setae*  aad  Ait  DeaartoMnt.  and  oooolat  <J  ol 
Uboraterr  Mh.  long  bv  I7tt.,  wbitb  wlU  bo  Ottod  «p  wtth  aU  ite 
laleet  cooreniencw  and  ImpreveoMnte  lor  tbe  ihninMnh  taaoMnr 
of  chemiMry  in  all  ita  btancliee,  pmetioal  an4  tbeoratfal.  Inulwl 
in|[  aome  attontica  lo eteotttcity.     Tbore  will  bw  bincK  iiiiimi^ 
datlon  tor   18  atudeota,  and  eaob  wdl  have  naa,  wMw,  Bona* 
buraor  tervioea,  and  pneur&aUo  irOMgha.     In  a  lUcbe  i  ' 


■a^oMMa 

rKS 


te  a  oapllal  fiua*  ctoMl  for  tbe  Moape  ol  any  noiioiia  mMBi 
during ^tlieuperimeote,  the  iiaeei  batnjg  oonduMoil   tJMigka 


(tUwil  floe  into  tbe  furnace cbinaey.  Tbetabaratory  I*  veiy  Hk| 
and  light,  and  vontUation  baa  been  amjily  imvMod  far.  TtewlaB 
of  tiio  winilow*,  iocluding  Uineo  Ln  lh«  tanlem  llfhi.  ««  *vM 
liiinf,',  and  wnfc  eMily  bv  oonb.  In  ih"  pn^flncnriDir  Aoo  awjfc 
aocoattacdatlon  i*  provided  for  practh  .  >  mctneomc 

and  bhukoultbintf,  then  being  a  bii  >«  atilB  <d  Ue 

abop  and  a  (orge  neartb  to  lake  m«Bo  i>in>aL-v  i-n  matal  anal 
and  aMaying  on  the  other  aide,  hMb  ffuM  batiicooMf  oMitf 
tbe  fumaoe  ebimnoy.  TW  cnrponlor'a  abop.  vjtt.  by  ITfi..  b 
roomy,  well  li|{blod,  and  m«II  vwitlUleil,  and  kinaliw  tiilt  ba  pre- 
f (dea  for  IS  atudenta.    Hie  bnildiUK*  b*v* 


entire  Mttlifaol ion  ot  Ibe  i;raiutnar  eohoot  govemon  fagr  Ur.  Hwaq 
Stevens,  cunlnKtor,  of  Aahbvrtoa,  from  plan*  rtnww  W  •■■■• 
UtMn.  aad  wbioh  wet«  imuued  by  hi*  aMMUM,  Mr.  Ttti  RrM% 
wbo  am  •uperinleniled  IM  uooalloii  ol  Ifco  wtirk.    1k«  D(«« 
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GoDtity  Council  deserve  credit  for  the  thorough  way  in  which  they 
appear  to  be  attacking  the  question. 

Ola^ow  nvmwaTl.— The  following  letter  in  advocacy  of  the 
cable  tiyetein  of  traction  fi-om  a  corrcipondent  signing  himwlf 
"  Woll-Wiflhec,"  appears  in  the  OIomjoiv  JItra!ii :  'Sir,— I  am 
nure  the  ratepayere  muBt  feel  grateful  to  you  for  the  trouble  yoa 
have  taken  in  collecting  all  the  available  information  aa  to  the 
comparative  merits  of  the  different  mechanical  BVateiua  now 
operating  the  tramways  of  thi>  and  other  countries.  Your  general 
finding  in  the  matter  eeems  to  be  that  you  advise  that  the  cable 
system  should  be  adopted  on  all  tho  routes  whore  the  traffic  b  of 
a  hoav'y  nature,  and  that  the  overhead  wire  electric  system  should 
be  introduced  where  the  traffic  is  under  a  certain  figure.  The 
Tramway  Trust  may,  however,  fall  into  serious  error  if  they  base 
their  decisions  rigidly  upon  this  principle,  without  coostdering 
other  modifying  local  conditions.  It  must  be  remembered  that 
the  cable  system  was  flrst  introduced  in  the  streets  of  San  Fran- 
cisco not  for  the  purpose  of  overtaking  heavy  trafSc,  but  to 
operate  the  cars  over  its  steep  tramway  routes.  In 
working  cars  on  a  tramway  line  with  heavy  inclinee  there 
mutit  be  a  certain  additional  iiower  expended  over  and 
above  that  necessary  to  propel  similar  cars  on  a  level  route, 
and  in  considering  whether  the  traffic  is  or  Is  not  above 
a  certain  standard  the  extra  power  required  to  o[ierate  the  cars 
alone  must  necessarily  be  added  before  the  actual  requirementt  of 
the  particular  route  can  be  ascertiiined.  Thus  the  Springburn 
tramway  route,  over  which  there  is  at  preBcnt  an  eight  minute 
service  of  cars,  although  recognised  as  a  good  paying  Ime,  is  per- 
haps the  most  expensive  routo  to  work  in  the  city  on  account  of 
ita  heat  y  gradients,  and  this  point  should  be  well  considered  before 
determining  how  it  Is  to  be  worked  in  the  future.  I  have  very 
little  faith  m  the  dectric  system,  as  yot  doieloped,  for  working 
heavy  traffic,  or  for  operlkting  moderate  traDic  over  heavy  inclines  ; 
and  I  therefore  think  oar  Tramway  Trust  would  act  prudently  in 
adopting  the  cable  system  for  the  Springburn  tmmway  route." 
With  reference  to  which  we  may  point  out  that  sndicient  examples 
already  exist  of  electric  traction  on  heavy  inclines  iu  the  United 
States  for  there  to  be  any  absolute  need  to  leave  eleoLriciby  out  of 
the  question  in  this  case. 

CUiVluui  M  PaddloKtoB.  —  The  Joint  Select  C-ommittee 
appointed  this  year  to  join  with  a  C'ommitEee  of  the  Hourie  of 
Lords  to  consider  the  subway  railway  »oheinen  within  the  limits  of 
the  metropolis  were  "convinced  that  direct  communication 
through  London  for  the  main  railway  lines  north  and  south  of  the 
Thames,  whether  for  the  convenience  of  their  country  or  their 
suburban  passenger  traffic,  would  be  of  undeniablo  utility 
to  relieve  the  overgrown  passenger  traffic  along  the  chief 
thoroughfares,  to  provide  for  the  natural  expansion  of 
London,  and  to  check  the  coneestion  of  our  metropolitan 
iwpulation,  by  means,  as  Mr.  R.  M.  Beachcroft  in  his  evidence 
ocfore  the  committee  deecribed,  '  Ui  facilitate  a  transference  of  the 
population  out  into  the  suburbs.'  and  to  control  and  regulate 
workmen's  trains  in  the  public  interests."  The  [iroposed  railways, 
which  the  committee's  report  dealt  with,  were  continod  in  their 
objects  to  meet  the  wants  of  the  City  and  Charing  Cross  centres, 
but  did  nothing  to  provide  for  the  north  and  south  communica. 
tions  of  West  London.  A  scheme  is.  therefore,  now  on  foot 
to  promote  a  Bill  in  Tarliament  to  provide  direct  and  rapid 
means  of  transit  between  Paddington,  the  terminus  of  the  (ireat 
Western  Railway,  and  the  great  populations  therein  and  north  of 
the  same,  and  %}uth  Kensington,  Brompton,  Chelsea.  Battersea, 
Wandsworth,  Clapham,  and  the  districts  which  already  have  rail- 
way communication  with  Clapham  Junction,  the  point  where  the 
h.  and  B.  W.  It.  and  L.  B.  and  S.  G.  R.  enter  London  The  report 
of  the  committee  Is  to  the  eftect  "  that  the  evidence  submitted  to 
them  was  conclusively  in  favour  of  the  suBiciency  and  special 
adaptability  of  electricity  asamotive  power,"  and  "that  the  methods 
of  cable  traction  appear  also  to  be  of  recognised  utility,"  thus 
proving  thattheuse  of  steam  locomotivee,  while  being  impracticable 
in  deep  subways,  is  entirely  unnecessary.  The  proposed  line  will 
follow,  by  means  of  a  deep  tunnel,  on  Mr.  Greathead's  well-known 
system,  a  route  which  lies  very  nearly  due  north  and  south,  and 
will  have  intermediate  stations  at  or  about  U abridge  rood,  Ken- 
Bington-rood,  (Cromwell -rood,  Old  Brompton  road,  Fulbam-road, 
King's-rood,  Cheyne-watk,  Battersea  Park,  Battersea- road,  Wands- 
worth-road,  Clapham-rood.  It  will  also  have  covered  means  of 
aoeese  to  various  important  centres. 

Leltb.^At  the  monthly  meeting  of  the  Leith  Dock  Commission, 
the  minutes  of  the  Works  Committee  showed  that  the  r|uestion  of 
having  an  installation  of  the  electric  light  in  the  docks  had  been 
considered.  The  committee,  while  not  prepared  to  recommend  an 
introduction  of  the  whole  system,  wore  of  opinion  that  it,  should  be 
introduced  at  or  near  the  victoria  Dock  ;  tliat  to  that  extent  it  be 
remitted  to  the  committee  with  full  powers  to  carry  out ;  and  that 
meantime  the  superintendent  be  directed  to  consider  the  details 
of  the  work  with  a  view  tfi  reporting  thereon.  Mr,  Currie  said 
the  committee  saw,  with  the  present  unfinished  condition  of  the 
works  on  the  east  side  of  the  harbour,  the  diHtculty  of  making 
arrangements  for  a  complete  system  of  light  on  that  side,  and  that 
there  was  also  the  further  ouestion  as  to  whither  the  best  site  for 
the  installation  necessary  for  that  side  of  the  harbour  would  not 
be  on  port  of  tho  ground  which  was  proposed  to  be  reclaimed. 
They  tnought  it  would  be  inexpedient  to  attempt  to  deal  with  it 
until,  at  least,  plans  were  further  advanced  with  respect  to  the 
new  dock.  They  saw  no  such  difficulty  with  regard  to  the  west 
side  of  the  harbour,  where  the  installation  would  be  of  a 
leas  extensive  and  costly  character,  inasmuch  as  the  space  to 
be  lighted  was  very  much  smaller.  It  had  also  tho  advantofce 
of  being  part  of  their  works  where  a  targe  amount  of  work  was 


(lone  — In  fact,  a  larger  amount  of  revenue  was  derived  there  than 

at  any  corresponding  space  under  thMr  jurisdiction.  They  there- 
fore came  to  the  conclusion  that  it  would  be  of  advantage  to 
initiate  tlie  system  on  the  west  side  of  tho  harbour,  and  they  woold 
have  the  advantage  of  any  experience.  Tho  committee  had  no 
intention  of  hurrying  on  with  the  work  with  any  view  of  getting 
it  done  during  the  present  winter.  They  thought  it  would  be 
expedient  to  make  all  the  arranjrementJi  for  carrying  it  out  during 
the  summer,  so  aa  to  be  in  readmess  for  the  winter's  work.  They 
would  also  have  thebenefitof  the  action  of  the  Edinhursh  Corpora- 
tion on  the  matter  of  electric  lighting.  In  the  course  of  his  subse- 
quent remarks,  Mr.  Currie  mentioned  that  the  total  cost  of  the 
whole  work  wae  estimated  at  £8,000,  bat  the  cost  of  the  portion 
proposed  to  be  at  once  introduoed  would  probably  be  between 
£2,000  and  £3,000.  The  minute  was  approved,  Mr.  Currie 
explaining  that  two  installations  wore  to  bo  made—one  on  the 
east  side  and  one  on  the  west  side, 

York.— The  electric  liehting  at  tho  York  Courts  of  Justice  was 
successfully  inauguratea  on  Thursday,  the  Sth  inst.  The  City 
Council  or  their  engineer,  Mr.  Creer,  were  wise  in  having  the  new 
courts  wirctl  for  the  electric  lijfht  instead  of  fixing  up  gas  fittings. 
It  is  proposed  eventually  to  taKe  the  supply  of  current  from  Uie 
mains  of  the  city  supply,  but  as  the  scheme  is  not  yet  completed 
a  tem[>orary  plant  hoe  been  provided  and  fixed  in  the  basement 
corridor  of  the  building.  We  have  already  mentioned  this  instal- 
lation, hut  the  following  fuller  details  will  ho  interesting.  The 
corridor  ban  been  partitioned  oH,  so  that  a  very  pleasant  little 
machine  room  has  been  made.  The  plant  consists  of  a  Crossley 
IS-i.h.p.  gas  engine  and  a  Crompton  dynamo  capable  of  supplying 
current  for  220  16-e.p.  lamps.  A  terapomry  switchboard,  wit* 
instruments,  cut-outs  switches,  etc..  has  been  fitted  up,  and  ncot 
iron  rods  on  uprights  have  boon  fixed  round  machine  and  engine. 
Altogether,  for  a  temporary  job,  it  looks  very  well,  ond  has  the 
a|ipearance  of  having  been  carefully  carried  out.  The  building  is 
wired  and  tittings  in  for  over  HlMt  lights,  hut  for  the  present  only 
2(KI  or  ■J'JO  will  he  reijuired  at  any  one  time.  The  principal  switch- 
board in  in  tho  porter's  office,  and  from  this  the  current  is  distri- 
buted through  the  main  circuits,  the  p^und  floor,  with 
the  courts,  the  tirst  floor,  the  fire  brigade  department, 
and  police  quarters  being  the  principal.  Bach  of  these 
circuits  are  subdivided  into  the  usual  smaller  circuits. 
A  five-light  electrolier  adorns  the  entrance  halt,  and  the  main 
corridor  is  sensed  bv  three-light  electroliers.  Three-light  cluster* 
under  white  glass  shades  are  hung  with  silk  flexibles  in  the  sessions 
court  and  (lolice  court,  and  movable  standard  lamps  are  provided 
for  tho  judicial  benches.  Theclock(<iwerCQntaina24  16-e.p,  lamps, 
lanterns  on  brackets  are  provided  outside  the  main  entrance  to 
the  courts,  each  containing  three  IG-c.p.  lamps ;  tho  gla^s  in  lan- 
terns might  with  advantage  t>e  a  little  clearer.  The  entrance  to 
the  police  and  lire  brieode  quarters  are  also  provided  with  similar 
lamps.  The  drill  yard  is  well  lighted,  and  the  police  cells  are  eaoh 
provitlod  with  n  lamp  having  a  reflector,  giving  a  good  light 
through  the  thick  glass  window  into  the  celt.  The  wiring  and  the 
littings  of  the  building  have  l>een  carried  out  by  Meesrs.  Beuhom 
and  Sons,  of  London,  to  the  s|iecification  of  Mr.  Sydney  Hargrsavee, 
and  the  machinery  by  Mensrx.  ('rompton  and  Co  ,  under  the  super- 
vision o'  Mr.  B,  H,  Jenkinson.  Mr.  Creer,  the  city  surveyor, 
deserves  complimenting  on  the  successful  results  of  bis  labours. 

Santbport.—Culoiiol  John  Ord  Hastead,  B.E.,  Local  Govern- 
ment Board  inspector,  held  an  enquiry  it  the  Southport  Town 
Hall  on  the  Sth  inst-  respectiui;  an  appbcation  of  the  Corpor^ioa 

to  borrow  £28,000  for  works  of  electric  lighting.  The  town  clerk 
(Mr.  J,  Davies  Williams)  supported  the  application,  and  among 
those  present  were  the  Mayor  (Councillor  HulmeJ  Alderman 
Griffiths,  Alderman  Hacking  (rbairman  of  the  Electric  Light  and 
tias  Committee),  Councillors  Travis,  R.  Watson,  Hesford,  and 
several  of  the  corporate  officials.  The  town  clerk  stated  the  appll. 
cation  was  for  the  purpose  of  enabling  the  Corporation  of  South- 
port  to  carry  out  upon  a  progressive  basis  a  provisional  order 
which  was  grants  to  it  in  1891.  The  area  which  was  included  in 
that  provisienal  order  was  of  an  exceedingly  limited  extent,  and 
when  the  matter  was  taken  in  hand  it  was  seen  that  to  comply 
with  that  which  was  compulsorily  imposed  upon  the  Corporation 
would  not  be  a  wise  policy,  so  that  the  Electric  Lighting  Com- 
mittee in  formulating  a  scheme  took  into  consideration 
tho  present  and  the  near  future  requirements  of  the  town. 
The  plant  proposed  to  be  laid  down  would  be  sufficient  to 
cope  with  a  demand  up  Co  Q,60(f  16-c.p.  lamps,  provided  first 
with  certain  additional  engines  and  boilers  in  a  building  and  addi- 
tional distribution  of  mains  laid  in  the  town.  Were  thoy  to  confine 
themselves  only  W  the  present  requirements  of  lighting  they  would 
only  want  1,900  IS-c.p.  lamps,  and  there  would  be  little  saving  in 
the  items  which  tnaue  the  expenditure  in  respect  of  the  6,600 
greater  than  there  would  be  for  2,000  only.  Unless  provision 
was  made  to  meet  the  increasing  demand  which  they  anticipated, 
they  could  not  expect  the  electric  light  to  be  properly  appreciated 
in  the  locality.  If  they  confined  themselves  to  2,000  16  candle 
light  power,  they  contended  that  it  would  be  unsuccessful  from  a 
financial  point  of  view,  because  they  were  justified  in  expecting  a 
large  demand  for  tho  electric  light  from  the  large  number  of  the 
population  who  resided  in  high -class  houses.  The  method  they  pro- 
l>o8ed  to  adopt  was  to  have  the  site  of  installation  a  considerable 
distance  out  of  the  town  on  account  of  the  nuisance  which  might 
arise— viz.,  on  the  eas  estate  at  Blowick,  As  to  the  question  of 
mains,  it  was  intended  to  lake  down  two  high-tension  trunk  mains, 
one  in  the  direction  of  the  business  part  of  the  town  and  the  other 
in  the  direction  of  the  residential  part.  The  system  to  be  adopted 
was  not  yet  decided  upon.  The  Local  liovemmentRoord  hod  given 
them  permission  to  atuiiit  either  the  alternating  or  the  cOQtinaous 


^^ftiVt^u'T*"*  «)riWm,  iind  bo  tlioa^lii  IIm  UUm  m-^Mld  tia  decMcd 
viMN)  U  thii  mmfsr  al  Ui«  Uad  coiikl  b«  kooiurcd  Atdcrnuut 
Baeklnir  Ui«ngnvc  GiideiMe,  &iid  dAtwl  Uial  there  hnH  bMii  40O 
^i1>)ieMiMi>  raooiveil  tot  tho  mipply  of  oImctk  light  Iroos  diOercot 
iMtitaUoM  and  buainoM  plaow  1»  tbo  town.  U  traa  pixibaUa  tb«t 
Dwprlneltwl  otrMCa  would  bollxtiUdby  lh«  «yi>t«ia,  Aft«r  furllier 
•vfmnco  Ui««ni|uli7  witaconoliuiod,  th«r»  Mi^;  oo«p|M>Uioii. 

niM|»w  Tim  oMCnl  doctrlo  HAtlion  which  tho  Glumw 
CorponUon  hav*  la  band  U  r«pidly  apiiraaobtna  oomplMTon, 
aod  It  la  MloTfd  Him  the  cittront  will  be  revly  ta  be  eopptled  to 

CraU  nMomers  by  Cbiutnuw.  Tfao  iiUkt>ioii  ab  Wntwla^-itnel 
I  b«M  ready  for  moaio  time,  and  tho  mac^hioory  !■  in  a  forward 
MatOt  (iioiu[h  all  thAenaine*  are  not  jratoroclad.  Tho  ■Milan  Jaa 
handaoUM  balldlnft  wilk  a  tronlmfo  ov«r  Mft.  In  l*nf;ili  and  tbref 
rtorora  In  helKbl  Tlie  enittneraoin  ooo<i])iM  nearly  ibe  whole 
widl&of  tli«  Mt«  on  ihe  ETontuI  floor.  The  tioiIortiu<i««eil«iidit 
baokwaida  fratn  k  at  rijcht  oniiiea  at  Ibo  *«sl  end— mokinu  an 
L-th*ped  etecUon-and  above  it  la  t^o  aocimialatorrooni,  wEerD 
tilt  NMi^t*  oolla  are  jilacod.  Ilant  ha>  been  pot  In  at  Kr*t 
•aOalacit  ta  eawly  I2,u0u  Hep.  InoandeMwit  bmiu,  but  tho  alio 
ooBUiiM  tiiauo  lor  apptiaiMM  tta  W  OUD  H-o.ik  Inm)*.  At  prt^cit 
tJber«ar«lntlMboiW*lii>DBeliTaiite«Ihoilenoi  thenaarinolyiie  lOft. 
In  dininiter  and  Wl.  in  tength,  havint!  o  voiklttg  prfwur^  of 
1601b.  to  tbo  aqavo  ii>ch.  Thwo  lupi)!/  atcam  to  (c>en  Wilkni 
outral' valve  com  pound  cnirlnca,  IwoodheMlbolnit  ofWh.p,,  two 
of  ISiOh  pi,  and  UirMoOSOh  p.  ThoM  are  to  drive  dliact  aci-on 
dynanoe  continuoue  <-iitrent,  Kimple  iltuut-o-ouiid.  Two  of  tlieni 
have  an  ootimt  ot  4U0  ninperM  at  130  rolti,  two  an  output  of  4W 
amperaa  al  '230  rolla,  and  Ihnia  an  output  o(  CTO  anipora*  at  'J30 
volia.  The  buiUlinj(s  ant  icry  ■ubataotUlly  conatructcd.  The 
main  walU  are  of  atone,  the  ilit  lainn  wnlla  of  brick,  nnd  llio  lloota 
of  Mneroto  em  irOD  KJnleta,  while  Iron  Uoioployo'l  for  th*  atip|>o>t 
oftkeroofik  ThaauarUBaiit  iittaauroe  vpwaroe  of  T'Jft,  in  loni^tii 
by  SSft  I(UD:  in  WMtb.  Tie  eci|;ioea  and  dynamua  ar«  intiiHt«r1 
aMMvhat  below  tho  level  of  the  atreei.  ud  the  awitch  gallery  it 
at  one  end  of  tbe  room.  A  powerful  travellinft  crane.  (Crct«hing 
over  the  ennlnea  at  a  oonaldnrablo  olovntloii,  will  make  it  poiaiblo 
to  handle  Uie  maichinery  with  great  aaae  Tti*  bactory-itMm. 
whUb  be  40(t.  by  dlift.,  cuntaia*  two  voiiijileU)  batteriaa.  each  of 
SJ  eella,  ooe  for  tlie  poailive  and  tho  other  for  tlie  nfffrallve  *!de 
ol  Um  ouiTeat.  Tlie  upper  floora  u[  tbo  tnain  buildiog  hat'o  nut 
yM  been  Mbdivided,  Imt  it  ia  aodenbood  that  thcv  will  be 
uead  tor  oSoo  purjioaoa  and  the  •!««){•  of  nialorlala.  The 
jfeUm  ei  dbtribullon  adopted  \»  tho  thr««-wlre  ayMom  at  SOO 
raJta.  llie  Ave  (aeder  rnalna  I«ave  the  (ronerotlnK  «tatia«.  Tb* 
coaina  conniet,  a*  now  uaual  with  thia  ayatoui,  in  uopper  *titp* 
lin,  by  Jjin.  or  jin.  wide,  carried  in  oaat  iron  culvert*,  lormed  in 
•ectioM  4tL  ein.  lo«i|t.  They  are  22it).  in  widtb  and  Oiii.  doep. 
The  oOMluetora  are  aupj)Orted  In  th«  calvena  on  n  aeriM  of 
percelala  brldgaa  or  inaulalors  phtcod  at  ■  diitanrc  o)  4ft.  6in. 
traoi  each  o4hw,  and  arranf^  waa  t««arry  tlio  elri|i*  ol  eo|i|ior 
ribbon withoutcon taut.  I'woporMlaLntileeeaiuullynjuuwl  areplaood 
betwoen  the  iniuUloni  to  prevtnt  the  copper  ociiiductor*.  ehoold 
tbey  aaff,  from  toucJiin/  the  iron  and  making  contact  witli  carlh. 
To  avoid  poaaiblo  danger  from  watar  loakaK«  the  cutrerta  are  pro 
tooted  by  arcfcod  caatlron  eorera.  to  which  tliey  aro  eloanly  jointed 
1^  nMMie  of  rwl'teail  potty.  The  aeceion*  aro  attached  to  each 
OtJMr  witb  bolta  and  *|Mgol  and  laucet  juinla.lhua  making  the  uul- 
verta  wntor-twht  front  end  to  end.  Any  moinlure  finding  it«  way 
in,  either  m  the  roaolt  of  drainafie  or  candonaaiion,  will  run  <lown 
to  nuwholea,  which  are  plaoed  at  inter  vaU  of  UUyaida,  and  at  tbe 
oomara  of  each  atroal,  and  wlU  be  pumped  out  If  iieceaaary.  Wtwro 
an  abnomal  aneount  of  w*tw  oaa  ooUvet,  a  twiMctlen  will  bo  made 
with  the  city  dnuiu.  Tbe  oooduetora  havo  been  made  enfliciont 
to  meet  all  pnatat  reqaireinonU,  but  in  Iho  event  of  no  intreaae 
of  «Ue  bMiv  flailed  tor  mor«  eojiper  alriti*  can  be  run  in 
wlt^owtdMnrU«|[lbo|iat-ea»on(*.  Bare  copper  ooiKluetota  h«ve 
bMn  UM  wtiervror  pmctioabl*  l»  iho  oourao  of  carrying  out 
the  work,  howwar.  It  has  been  found  that  tbcro  are  a  great 
nuwy  BieneeUMa  below  tbe  pavenenttban  aeivaMWpalad,  and 
IIm  oonductot*  in  many  oaaea  had  to  bo  Uid  in  tbe  roadway.  The 
oondnctoni  hero  xttd  are  liuMlatod  ceblea  canied  in  caMiron 
pIpOii,  •■  the  culvert*  aould  hare  had  to  be  put  at  a«  Inoonvenieot 
dopth  In  order  lo  awuln  the  baavy  traitto  u(  tbe  etrtetA  The 
(ecdera  oonaiet  |iartly  of  heavy  oo|ipeT  Urip  in  c«lvi>rl#,  aixl  lurlly 
of  aienena  anMOtw  oablee  bid  in  wooa  irMitblMg  in  ih«  earth. 
ITour  niDee  of  oulvert  have  already  been  Uid,  wUla  oablo*  in  pipaa 
■Baho  tbrea  UMre  milen  of  oonduclor.  Theooppee  u»d  alrMuly 
•BRMBIa  to  to  lona,  an<l  na  much  nuro  will  bo  Toi]uired  bc^ort  tbe 
Mierark  at  preaaiU  proMoaoil  ia  coanpUto,  Tho  atroata  which 
are  to  ttrat  iw«iv«  tJie  li|(bt  will  take  a  total  of  101}  ore  U»)m, 
placed  ON  eaat-inm  ootonma  at  a  faelgfat  of  IB^ft.  above  tlra  lev^ 
ol  ^kt  pairtnent.  TSo  oaat'iroti  pipea  to  be  aeed  foe  the  ilieet 
UghUnC  natlM  bai-e  bean  laM  akmipude  the  private  eupply  maina, 
but  Ifao  etfoete  aiv  oxpootMl  to  faa  Hghtod  aftor  tbe  private 
ooatoiiMri  have  b«M  taniad  oik 
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THE  ELECTRICAL  ENGINEER,  DECEMBER  23,  1892.        fS25 


NOTES. 


Bnmley. — Teadera  ara  wanted  for  fittiog  the  Burnley 
Town  Hall  with  electric  light. 

Eleotrio  Heaters  are  being  tried  exparimenttdly  on 

several  electric  street  railroads  in  New  £ngland. 

Xrfrndon  World's  Fair. — A  World's  Fair  for  London 

in  189§  is  proposed,  and  an  executive  haa  been  appointed. 

ToTbiaes. — A  double  turbine,  with  compensBted  pivot, 
by  Messrs.  Escher,  Wyes,  and  Co.,  of  Zurich,  is  described 
and  illustrated  in  the  Efi'ue  Induslridle  (December  10). 

An  Eleotrloal  BSinLster. — It  is  rnmoureil  that  Mr. 
Henry  Yillard,  whose  name  la  identified  in  America  with 
electric  traction  interests,  is  to  be  appointed  United  States 
Minister  to  the  Court  of  Berlin. 

Chicago  Gatalosrne. — The  Royal  Commission  for  the 
Chicago  Exhibition  are  arranging  for  a  series  of  introduc- 
tions to  the  seotions  of  the  catalogue  of  the  British  section. 
That  on  "  Electricity  "  will  be  by  Mr.  W.  H,  Preece,  F.E.S. 

Children's  Lectures. — Electricity  and  its  marvels  will 
be  tbe  theme  of  Pro!.  Lodge's  four  addresses,  to  be  given 
with  experiments  on  four  successive  days  next  week, 
beginning  on  Tueaday,at  the  University  College,  Liverpool. 

Popttlor  Electrical  Science. — The  Scotstitan  is  setting 
a  worthy  example  to  the  large  provincial  dailies  in  giving 
a  series  of  admirable  articles,  by  an  experienced  hand,  on 
"  Rleclric  Lighting."  The  second  of  these,  on  "  Distribu- 
tion," appeared  in  last  Saturday's  isaue. 

The  Liverpool  Overhead  Railway. — The  Marquis 
of  Salisbury  has  accepted  the  invitation  of  the  directors  to 
open  the  overhead  railway  on  Saturday,  February  4.  His 
lordship  will  arrive  in  Liverpool  on  the  previous  day,  and 
will  be  the  guest  of  the  chairman.  Sir  William  B,  Forwood, 
at  Blundellsands. 

Technical  Index. — We  have  received  the  "Fortschritte 
der  Elektrotechnik"  tor  1891,  second  part,  from  Mr.  Julius 
Springer,  Berlin.  This  technical  index  to  the  advances  in 
electrical  science  contains  a  claesilied  list  of  articles  in  the 
journals,  and  a  well-arranged  set  of  paragraphs  giving  the 
salient  points  of  progress  of  the  past  year. 

Electric    Ughtittg    and     Heating.  —  L'lndustrU 

EUdiiqae,  No.  23,  gives  an  elaborate  description,  with 
plans  and  sectio-is,  of  tbe  Qrouvelle  method  of  lighting  and 
healing  a  private  house  from  the  same  boiler  plant.  The 
urangement  seems  very  well  thought  out,  and  would  be  a 
nseful  one  to  adopt  in  many  country  houses. 

Leotnre  on  Edison. — A  popular  lecture  was  delivered 
last  week  at  Leicester  before  the  Debating  Society  and 
People's  Institute  on  "  Edison  and  bis  Inventions,"  by  Mr. 
J.  T.  Gent.  The  lecture  was  well  illustrated  by  limelight 
views.  Mr.  J.  H.  Parsons,  who  had  charge  of  the  lantern, 
&1bo  exhibited  a  miniature  electric  light  installation. 

Rubber. — The  dearth  of  indiarubber  has  suggested  to 
carriage  builders  who  use  rubber  for  their  tires  that  a 
substance  elastic,  but  not  necessarily  non-conducting,  would 
do  equally  well  for  carnages,  and  leave  more  raw  material 
for  electrical  and  other  purposes.  The  invention  of  such 
an  arti6cial  rubber  should,  therefore,  prove  profitable. 

Westera  Electric  Company. — This  company  sends 
lis  a  handsome  calendar,  the  principal  feature,  however,  of 
which,  isanexcellentpbotographoftbeir exhibits  at  tbe  late 
exhibition  at  the  Crystal  Palace.  This  is  one  of  the  best 
photographs  of  any  exhibit  we  have  ever  seen,  and  as  our 
readers  know,  we  looked  ui>on  this  exhibit  as  one  of  the 
best,  if  not  the  best,  telephonic  exhibit  at  the  Palace. 


Text*Books. — A  second  edition  of  the  very  compre- 
hensive "  Handbuch  der  Elektrotechnik,"  by  Dr.  Erasmua 
Kittler,  has  just  appeared  from  tbe  publishing  house  of 
Ferdinand  Enk,  of  Stuttgart.  The  work  is  to  bo  complete 
in  three  volumes,  price  40  marks,  with  675  woodcuts  in  the 
text  The  same  firm  issues  shortly  a  students'  text-book 
by  Dr.  J.  G-,  Watleustein,  353  illustrations,  price  12  marks. 

Dublin. — The  Irish  capital  is  not  behind  in  electric 
traction,  and  the  jaunting  car  must  give  way  to  the 
trolley  car.  So,  at  least,  the  signs  seem  to  poiut  out, 
for  the  Dublin  Southern  District  Tramway  Company 
are  applying  for  powers  to  use  electricity  on  their 
lines  to  vary  the  present  system.  These  lines  they  intend  to 
double,  using  electric  cars,  as  well  as  building  new  lines. 
The  City  Fathers  meet  to  consider  this  important  question 
on  January  16. 

Aoid  Heasorement. — MM.  Colette  and  Demichel,  in 
the  Exposition  d'Alcool,  in  the  Champs  de  Mars,  Paris, 
showed  a  useful  instrument  for  measuring  electrically  tbe 
exact  degree  of  acidity  of  any  solution.  Two  plates  are 
placed  in  a  trough,  through  which  the  acidulated  malt  ja 
passed,  connected  to  a  delicate  ampere-meter,  and  the 
readings  on  this  instrument  are  a  correct  indication  of  the 
state  of  acidity.  An  alarm  ball  is  arranged  to  ring  at 
either  of  the  extreme  allowable  limits. 

Rotary  Fields.— M.  E.  Yorel,  in  L'EUctriaen  for  17th 
inst.,  has  a  mathematical  study  of  a  rotary  field  created  by 
a  continuous  current.  Signor  Kicardo  Arno,  of  tbe  Linoei 
Academy,  has  an  article  on  rotary  static  fields,  repro- 
duced in  the  same  number.  He  has  experimented  with 
cylinders  of  mica,  ebonite,  and  other  materials,  and  has 
produced  a  electrostatic  rotary-field  motor  of  40  grammes 
weight,  working  with  3,800  volts  at  a  frequency  of  40,  the 
motor  rotating  at  S50  revolutions  a.  minute. 

Railway  Telephones. — Ou  one  of  the  Aaierican 
railways,  that  between  Port  Defiance  and  Edison,  tele- 
phonic  communication  is  arranged  to  prevent  delays  in 
case  of  accident.  Along  the  line  a  telephoue  wire  is  strung, 
and  there  are  special  poles,  down  which  wires  run  to  tbe 
height  of  a  man  above  the  ground.  Each  car  carries  a 
telephone,  and  in  c:ise  of  accident  communication  can  be 
established  at  once  with  the  main  office,  and  in  case  of 
trouble  details  can  be  telephoned,  and  instructions  for 
running  the  trains  on  either  side  can  be  given. 

Ball  Lightning.— The  captain  of  the  German  steamer 
"  Flandria "  reports  a  curious  instance  of  lightning  on 
March  6,  1892,  in  latitude  38deg.  north  and  longitude 
41deg.  west.  In  the  midst  of  a  violent  tempest  a  lumi- 
nous ball,  like  a  huge  star,  appeared  in  the  midst  of  the 
blackened  clouds,  grew  to  a  maximum,  and  then  burst, 
followed  by  long  rolls  of  thunder.  Flashes  of  lightning 
spread  in  every  direction,  giving  an  intense  light  that 
blinded  everyone  for  some  minutes.  This  phenomenon 
was  observed  twice,  the  duration  being  about  five  seconds. 

EIeotro*Caltnre.  —  Considerable  interest  is  being 
aroused  in  scientific  circles  in  this  city,  says  the  Biislol 
Timei,  in  a  lecture  which  Dr.  E.  H.  Cook  is  to  deliver  on 
the  above  subject  on  Monday  next,  in  the  lecture  theatre 
of  the  museum.  Dr.  Cook  has  been  experimenting  for 
several  years  in  this  field,  and,  besides  giving  a  history  of 
what  is  at  present  known  on  ihe  subject,  will  describe  and 
illusLrate  some  of  his  own  experiments.  These  have  not 
heeij  hitherto  published.  The  lecture  is  under  the  auspices 
of  the  Literary  and  Philosophical  Club,  28,  Berkeley -square. 

Car  Penders.^The  question  of  fenders,  or  safety 
guards,  for  eleciiic  cars  is  exercising  tbe  minds  of  the 
tramway  engineers  and  city  authorities  of  Boston,  U.S.,  to 
a  very  jiclive  degree.     Several  fatal  accidents  to  children 
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MuMd  the  ButboritJM  to  imiil  oii  tbe  uie  of  more  effective 
guutiB,  knd  iho  coiD|iany  offered  to  put  on  aoy  ibat  tiio 
dly  council  recoinmetKled.  Tbit  baa  ttironn  ibo  roipoiui- 
bility  on  tbe  city,  ind  &  comtniUvo  are  still  con«i<lunng  tbe 
qumtion.  Munwhila,  the  Wo«l  Brut  RitilvrKy  Company 
tiiemMlTen  u«  doing  tiieir  beet  to  discover  a>n  absolutely 
ttfe  giurd. 

Inatltntlon  of  BflnioK  and  MotallnrBr.— Tbe  third 
ordinary  oioe<ting  of  the  *econd  KOHion  of  tbii  inetitulion 
VM  held  on  tbe  evening  of  Wednosday,  December  21, 
in  tlifl  lecture  tbaatre  of  the  Gcologic-al  Miuetim,  Jurrnyn- 
itrMt,  S.W,  (tbe  ute  of  wbicb  woi  kindly  K^-inted  by  the 
LortU  of  tbo  Committee  of  Council  on  Education),  A  dis- 
aieiion  took  place  on  tbe  paper  by  Mr.  A.  G,  Obnrlelnn, 
A.n.SM.,  M.Amcr.In»t.M.K.,  etc.  {member),  on  "The 
IiKftutry  of  Mining,"  rotui  on  November  16  ;  and  a  pajier 
was  rend  by  iSr.  C.  Q.  Wenford  Lock  (bon.  treuiiror)  on 
•'GoI<l  Amalgamation," 

AltematlnK-Cnrront  Motors. —A  cheap,  prncticablc 
Klt«rnatiiij{  current  motor,  of  one  or  more  horae-power, 
capable  of  starting  and  Btoppinf;  at  once  under  (nil  luikd. 
U  ttie  deiiduntum  for  eloctricul  on^iiiocn  dealing  wilb 
alternate  currents.  This  motor  bu  at  laat,  we  are  luaiired, 
been  auceeetfully  brought  to  perfection  by  an  English 
nannfacturer,  and  will  bo  ptit  on  tiio  market  in  tbe 
•artj'  )>art  of  tbe  Neir  Year.  Tbe  rcnulu  have  been 
moet  uttefutory,  and  tbe  professors  will  shortly  bate  tbeir 
torn  in  beinf;  able  to  tbeoriso  to  their  hearts'  content  on 
tbo  action  o(  tb*  motor,  and,  more  to  tbe  ptirpo«6,  tbe 
companies  will  be  able  to  utilise  their  day  load  by  selling 
alternating  current  for  motivn  jinwcr, 

StMua  Power  from  Uonae  Dual  —Our  attention  has 
been  drawn  by  Hut  Rofuso  Dispoeal  Company,  Salopian 
Wharf,  Chelsea,  vrho  have  lately  published  a  pamphlet  on 
tbe  ((uestion,  to  tbe  practical  means  by  which  tbe  dust 
refueo  of  towns  can  be  utilised  for  Uoctric  lighting 
(Kirposet.  The  question  ba]  been  greatly  before  the 
minds  of  electrical  and  borough  engineers,  and  they 
night  do  well  to  obtain  tbis  publication  dealing  with  an 
important  municipal  subject.  The  company  claim  that 
20,000  Uifit  of  houM  dust,  if  treated  as  they  suggest,  and 
burnt  in  suitable  bwlers  instead  of  deatnictors,  mijcbt  bo 
made  to  produce  as  much  as  5,600,000  indicated  horse- 
powur  hour*,  equal  to  an  engine  of  1,183  i.h-ii.  working 
fur  (,734  hours,  for  electric  lighting. 

TestlcK  Insolation  at  Work, — With  every  wotl- 
refulatad  installation  a  voltmeter  and  ammeter  are  pto- 
vidodt  conveniently  fixed  ca  the  switehboard,  to  act  as 
gUflM  foe  tbe  electrical  energy.  For  thorough  safely  wo 
require  as  well  an  equally  convenient  means  of  tenting  tbo 
iniuUtiuu  ol  tbo  installation  at  work,  and  this  iu  any 
pait—main*,  dyiumoe,  transformers — as  ossiIt  as  now 
••ly  pressure  can  be  tested  on  the  voltmeter.  The  Freocb 
Society  lor  Eucouragemsnt  of  ikiences  offers  a  prise  of 
2.000f.  (£80)  lor  the  deacription  of  thu  Iwu  method  of 
achieving  this  result,  and  as  several  oloctrical  engineers 
have  been  turning  their  attention  to  this  [>oint,  tbe  pros|>ect 
of  reward  and  honour  nay  stimulate  them  to  comfiete. 
Tbo  award  takes  placo  early  next  yosr,  snd  {npers  must 
be  sent  in  at  onco--before  Jaoaary  1. 

TMllOiy  Wli«ola.~Tbe  EUdrieal  Wvtid  eomments  on 
Iha  adoption  of  the  trolley  conductor  electric  tramway  at 
Walall  wUb  a  sort  of  amused  smile  at  ihougbta  thu  tba 
Antrieab  system  could  be  "improved,'  but  st  the  sane 
tine  hoping  that  it  will  be  a  success  both  for  the  nke  of 
the  railway  and  (or  their  own — "as  it  certainly  is  an 
imiwovement  from  tbo  mstbetic  sta»d[ioinl  which  we  would 
be  glad  to  introtlnoe,  if  practioal."  Advice  is  given  to  the 
WaMl  aiifimon  thai  tfaeyshoald  have  their  men  well  u)>  in 


the  art  of  replacing  the  trolley  wheel  after  U  baa  jtuaped 
off,  as  American  ooe«  arc  generally  inclined  to  do  wbia 
going  at  some  speed.  The  question  is  asked  :  "  Wlsf  3M 
volte  7 " — if  by  English  law,  then  ia  compttasion  •xpnmst 
for  those  who  pay  the  bills ;  but  as  500  volte  is  Lbe  eta*. 
dard  in  America,  "why  should  the  English  engineer  wwt 
to  go  over  the  winiP  Rfotind  agafn  1 " 

Tolepboning  Sormooa.-— An  intereating  ox: 
in  long-distance  telephoning  was  uied  at  tbe  randeoee 
the  editor  of  the    YoriAin  Potl  at   Leods,    on    Soads; 
ovoning.  in  tbe  presence  of  a  small  party   of  frienda     Tv 
ubout  two  years  Christ  Church,  Bii  mingbara,   has  hose 
littod  with  telephonic  traiismitten.     On    a   few  dcomi 
tbo  effect  ha*  been  tried  in  towns  at  a  diatimce  of  H  iz  ^ 
miles,  ami,  as  a  rule,  the  service  bos  been  nucceaafuCy  tnu» 
mitted,     Xo  attempt  ha>l  yet  been    mode    until  Jnify 
night  to  cover  so  gT«al  a  distanoe — ISO   milae-ai  tbt 
involved   in   the    connection    between     Birminghw  mi, 
I^coila,  which  had  to  be  established    vii    Mancbeslct     TW 
service  had  in  this  esse  to  pass  through    tbres  exchsnpa 
thoso  of  the  three  towns  named— before  it   reached  Us 
[wrty  of  listeners,  who  were  fumtsbed  with  a  oamhw  d 
single  receivers.    The  exiwriment  was  fairly  mttUaMKj. 

Xleatiio  rnmaoo.— M.  Moissan  baa  aoeewiM  h 
obtaining  a  temperature  of  3,000dc^.  0.  with  aa  alaMi 
(nrnace  of  lime  bricks,  using  high-tettaion  citrreai^  lbs 
highest  tem|ierature  obtained  previously  in  the  uij^ 
furnace  of  Deville  and  Dubray  being  about  ]i,0(KKUi.C 
Near  U,&00deg.  C,  M.  Moissan  found  thai  lime,  aUMlia^ 
and  magnesia  crystallised  in  a  few  minutes.  If  tba  Vm 
poraiurc  rises  to  S.SOOdeg.  C,  tbo  walls  of  tbo  fuioaaa  bA 
With  the  current  of  00  h.p.  the  exterior  of  the  bona 
becomes  red  hot  in  a  few  minutes.  CryatalliMtiga  d 
precious  stones,  such  as  rubies,  have  boon  obtawad.  1W 
greatest  precautions  have  to  bo  taken  in  tboaa  axiisiMsCa 
both  on  accmint  of  tbo  high  poteutial,  tba  gmat  hm^^ 
also  (or  tbe  effect  on  the  eyes  o(  the  oparatw.  Iks 
Bulltiin  Intentationait  etatos  that  another  exporinMiMt  We 
made  a  number  of  similar  exporimente,  and  will  sfeoiti) 
|>ublisb  a  )K>pcr  on  the  subject. 

Bxploslons.— Prof,  A.  Wilx,  o(  Lille,  in  a  bn«  sta^ 
on  boilur  explosions  (given  in  the  CMt|rfai  AMrfM)lk» 
sumsupbiscoDcluaiona:  "Tbegreateriuinbare(«K|ikriw 
are  due  either  to  an  original  defect  in  tb«  eosMtraelaaa  d 
the  boilers,  or  to  a  Mate  of  decay,  fatigtw,  or  wmr;  Am, 
therefore,  easy  to  reduce  to  a  small  (raotion  tbaefaaBsail 
acoideuL  A  boiler  well  thought  out  in  ganaral  (ocn.  irt 
designed  in  details,  ooDstmcted  of  good  material 
to  tbe  best  practice,  provided  with  pro|Mr^fety  •{ 
fed  with  proiieriypurifiod  water  (not  muddy, 
corrosive),  not  ovcrWded,  inspected  regularly, 
scientiously  worked  by  an  intelligent,  eobor, 
bonesl  stoker,  is,  so  bo  s|>eak,  iooxplooible."  Hi 
tbe  chances  of  explosion  oa  1  in  10,000,  and  of  grave  ma 
dont  1  in  1*0,000.  This  oboukl  reaMOn  osvra  ai  mtfm 
|Kiwer,  bait  not  inspire  them  wilb  a  eoJpable 
which  could  only  produce  a  false  security. 

Dangers  of  the  Telephone. — The  iMnt^  oails 
tioM  in  a  note  tu  the  kuui  outcome  ol  eoa{Mtiti<re 
tion  in  the  "telephone  ear,"  which  was  Intmmm  md 
described  by  Prof.  I«aDoois,  ol  the  LyoM  Hadl^l  iifc-i' 
For  «an  which  are  not  apaciaUy  •oOBd  ba 
telephone  contratndiokUd,  as  avee  in  a 
robust  organ  its  oontiniUMU  na  is  followed  by 
mote  or  leas  grave— cephalalgia,  vectiRo^  hjnniaiibMi. 
insomnia,  and  •omolimaa  psychical  diatarbaaeaa  rf  s 
character  which  might  beeana  chronic.  He  eqOHib  ■ 
sparing  use  of  tbe  instmment  in  the  ease  of  tbtiM  wh« 
•era  an  aaund  and  u  abHiiiu  absuwiaD  ttom  tt  n 
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whose  orgaDi  are  alreul;  impaired  from  caiues  herediUry 
or  induced.  HIb  memoir,  whioh  was  read  and  disccsaed  in 
a  coofirmatory  sense  at  the  Congreas  of  Aural  Surgeons 
held  in  Paris  in  1889,  will  be  found  in  the  "Comptea 
KeoduB  et  U^moires,"  p.  265,  for  the  same  year. 

LlgrhtlnB  Large  Balldlafs.  ~  Mr.  T.  Cricbton 
Fulton  delivered  a  lecture  last  week  before  the  Edinburgh 
Architectural  Aiaociation  on  the  "  Electric  Lighting  of 
Large  Buildings."  The  lecturer  explained  the  principles 
and  practice  of  the  electric  lighting  of  buildinKs,  and  gave 
details  of  the  airangements  employed  and  how  they  work. 
In  describing  various  kinda  of  installations,  he  empbasised 
the  importance  of  arranging  the  machinery,  upon  which 
everything  depends,  with  plenty  of  space,  light,  and  air  eo 
that  it  could  be  kept  scrupulously  dean.  He  described  as 
typical  installations  a  country  house  with  water  power, 
a  factory  in  town  with  boiler  power  and  a  steam  engine, 
and  a  large  church  with  a  gas  engine  for  its  prime  motor. 
In  speaking  of  the  first  case — the  country  house  with  water 
power — the  lecturer  pointed  out  the  advantages  to  be 
derived  from  the  use  of  turbines,  and  explained  the  use 
and  importance  of  storage  batteries  in  such  a  case.  In 
concluding,  be  dwelt  strongly  on  the  propriety  of  having 
all  work  properly  designed  from  the  beginning,  and 
thoroughly  inspeoted  and  tested  whilst  in  progress.  A 
cordial  vote  of  thanks  was  passed  to  Mr.  Fulton  for  his 
lecture. 

Honsa  Xilgbtlnff. — The  electric  mains  come  to  a 
nan's  door,  his  wife  urges  him  to  have  the  light,  be  thinks 
it  over,  finds  out  the  price,  looks  and  tongs,  and  finally 
orders.  Often,  if  intelligent,  he  buys  a  book  "about  the 
electric  light "  first.  At  any  rate,  if  he  finds  one  on  a 
bookstall  he  pays  his  shilling,  and  perhaps  gets  what  he 
wants.  More  probably  he  still  is  left  in  wonder  at 
electricity,  but  if  the  book  is  a  good  one  he  learns 
something  definite  about  the  light,  and  is  content.  Mr. 
Angeto  Fahie  has  written  such  a  book  for  purchasers — 
"  House  Lighting  by  Electricity  "  (Spon  and  Co.) — short, 
elear,  and  practical,  with  explanations  of  principles  and 
terms,  illustrations  of  lighting  and  heating  apparatus,  as 
well  as  motors,  and,  what  the  purchaser  will  deeire,  a  set 
of  eetimates.  Id  the  explanation  it  is  doubtful  if  label- 
ling the  aleotrie  action  "  induction  "  without  othe^  explana- 
tioD  will  clear  the  householders'  ideas  on  "  transformers," 
and  the  theory  of  the  dynamo  naturally  cannot  be  very 
fully  given  in  a  page.  Nevertheless,  a  good  deal  of 
practical  information  is  given  in  the  80  pages  of  the  work. 
One  oonld  have  wished  to  have  seen  it  without  the  very 
modem  Venus  cover. 

Ueotro-HataUnrgr.— Mr.  J.  W.  Swan  delivered  a 
lecture  on  "  Electro-Metallurgy "  last  week  before  the 
Newcastle  Literary  and  Philosophical  Society,  dealing  with 
the  history  of  the  industry  and  illustrated  with  numerous 
interesting  experiments.  He  referred  at  the  conclusion  to 
the  College  of  Science  in  that  town,  for  which  money  was 
yet  needed.  When  the  college  scheme  was  fully  carried 
out,  as  he  trusted  it  would  be  at  no  distant  date,  Newcastle 
would  possess  a  technical  teaching  institution  second  to 
none  in  the  kingdom  in  point  of  appliances  and  efficiency — 
an  inatitatioD  entirely  worthy  of  the  position  and  reputa- 
tion at  the  town  as  a  centre  of  manufacturing  industry,  and 
a  most  effective  instmrnent  in  maintaining  and  extending 
its  prosperity.  The  experiments  shown  at  the  lecture  were 
greatly  appreciated,  especially  that  of  the  welding  on  the 
table,  and  before  everyone's  eyes,  of  pieces  of  metal  by  the 
electric  arc,  performed  personally  by  Mr.  Unwin.  The 
performing  of  this  practically  in  a  lecture  hall  is  a  work  of 
some  difficolty.  The  electric  energy  was  supplied  by 
Messrs.  Holmes  and  Co.,  of  Newcastle.     The  tight  evolved 


was  so  intense  that  the  operation  had  to  be  witnessed 
through  screens  of  ruby  glass.  Cordial  votes  of  thanks 
were  given  to  the  lecturer  and  chairman. 

GrTBtal   Paiaoe  Sohool   of   ■agineeiiitr*— Last 

Saturday  afternoon  the  certificates  awarded  by  the  exami- 
ners for  the  winter  term  to  students  attending  the  Crystal 
Palace  Company's  School  of  Practical  Engineering  were 
distributed  by  Mr.  W.  H.  White,  C.B.,  the  assistant  con- 
troller and  director  of  naval  construction  of  the  Admiralty, 
The  examiners,  Messrs.  A.  Q.  Drury,  C.K,  Thomas  Inman, 
C.E.,  and  J.  G.  W.  Aldndge,  C.E.,  who  inspected  the 
mechanical,  the  civil  engineering,  and  electrical  sections  of 
the  school  respectively,  reported  that  the  number  of 
students  who  had  attended  the  lectures  during  the  term  was 
68,  of  whom  39  bad  satisfactorily  passed,  and  that  the  work 
done  in  the  different  departments  was  of  a  very  creditable 
character.  In  an  address  to  the  students,  Mr.  White  took  the 
nobleness  of  the  profession  of  engineering  as  his  text.  He 
thought  they  might,  without  any  accusation  of  undue 
claims,  say  that  engineerinic  was  a  profession — nay,  that 
it  was  a  learned  profession  in  these  days.  If  a  man  was 
to  hold  his  own  in  any  branch  of  engineering,  he  required 
to  be  as  studious  and  as  well  informed  in  his  own  subjects 
as  any  man  could  be  in  any  branch  of  learning  whatever. 
And,  even  as  regards  range  of  subjects,  he  maintained  that 
neither  the  clergyman,  the  doctor,  nor  the  lawyer  had 
greater  demands  made  upon  him  than  had  the  engineer. 
The  certificates  were  then  presented  to  the  students.  Mr. 
•T.  W.  Wilson,  C.E.,  principal  of  the  school,  also  spoke, 
and  a  vote  of  thanks  was  passed  to  Mr.  White. 

The  Deri  Eleotromotor. — Herr  D6ri,  the  well-known 
Hungarian  electrical  engineer,  has  been  working  at  the 
problem  of  constnicting  a  direct- current  motor  withont 
self-induction.  In  EleclricUi  (December  15),  M.  F.  Gailbert 
givesBome  account  of  the  new  D6ri  motor  recently  patented, 
and  illustrates  the  windings  and  the  curves,  of  effective 
EM.F.  of  the  machine.  Several  different  methods  of 
winding  are  employed,  the  same  in  general  principle.  The 
coils  on  the  armature  core  are  wound  so  that  the  end  of 
each  circuit  is  connected  to  the  commutator  segments  dia- 
metrically opposite.  The  extremities  of  each  circuit  come 
simultaneously  into  contact  with  the  two  brushes  which  lead 
in  the  current.  The  brushes  are  made  large  enough  to  touch 
several  commutator  bars,  which  putsthecoilsoutof  actionin 
short  circuit.  In  order  to  reduce  the  air  gap,  the  coils  are 
disposed  symmetrically,  and  the  arrangement  cah  be  used 
identical  with  the  Gramme  ring,  but  connected  aa  described. 
Another  method  of  winding  is  also  used.  The  principle  is 
the  same,  but  each  circuit  has  the  direction  of  winding 
changed,  equally  spaced,  and  in  number  double  that  of 
the  poles  of  the  field  magnets — for  a  two-pole  motor, 
four  inversions.  Other  arrangements  are  suggested. 
The  fact  that  during  rotation  each  circuit  is  only 
traversed  momentarily  by  the  current  allows  the  current 
in  the  armature  to  be  very  much  greater  than  in  the 
armature  of  an  ordinary  motor,  white  allowing  the  same 
beating  and  aame  loss  of  energy.  The  exact  action  of  in- 
duction due  to  fields  and  due  to  rotation  of  armature  are 
investigated  by  Herr  D6ri,  The  motor  is  easily  regulated 
to  any  speed  by  adjusting  the  brushes. 

Th«  laveiiton  of  the  Telegraph. — Prof.  Thomas 
Gray,  of  Terre  Haute,  Ind.,  celebrates  the  beginning  of  the 
second  century  of  the  American  patent  system  by  an 
address  on  the  "  Inventors  of  the  Telegraph  and  Tele- 
phone," giving  in  succinct  form  the  history  of  these  in- 
ventions. From  the  liiacovery  of  Stephen  Gray  in  1729 
that  electrical  influence  could  be  conveyed  to  a  distance  by 
insulated  wire,  of  Romagnesi  in  1805  of  the  deflection  of  a 
needle,   rediecoveied    by  Oersted,   to  the  inventions   of 


628        Tto  ElLSOTRtCAL  fil^GlNBER.  DECEMBER  -23,  18»2. 


Bchwoigger,  and  Schilling,  and  St«inheil,  up  to  Morse, 
tbt  Rnulual  eTolutioD  of  the  Ulef^pb  is  tnced.  Th« 
influenee  of  the  mearehee  of  Prof.  Henrj-  receivM  adequate 
recognitifln  in  thU  paper,  and  bia  claims  are  qituted : 
"(l)  Pievioua  to  my  invaatigatinns,  the  raeani  oi  develop 
tug  moRDeltuii  in  Mit  iron  were  itnperfectljr  undentood, 
Hid  the  •iMtninapHt  which  then  exUtad  was  inapplictble 
to  the  tnuMniMion  of  power  to  a  dittaad*.  (3)  1  was 
the  first  to  prove,  by  avtual  esperiaient,  that  in  order 
to  develop  magnetio  power  at  a  dirtance  a  f^lranic 
battery  of  *  inteniity '  must  be  employed  to  project  thti 
carrent  ibroURb  the  long  conductor,  and  that  a  maenet 

Efammnded  by  many  turns  of  one  long  wire  must  be  uncil 
to  receive  thia  cunent.  (3)  I  was  the  first  to  aclually 
lugnvlise  a  piece  of  >oft  iron  at  a  distant,  and  to  call 
ittention  to  the  fact  of  Iho  ai^pHcation  of  my  extwriisontu 
to  the  telegraph.  (4)  I  waa  the  first  to  actually  houikI  a 
belt  al  a  distance  by  means  ot  the  etectroma(;net.  (5) 
The  principles  I  bad  developed  were  apt>lie(l  by  Dr.  Gnlu 
to  render  Uorw'a  machine  efTective  at  a  distance."  Which 
k  tlw  better-known  lumc,  istts  I'rof.  Gray,  that  of  Henry 
or  MotM  t  and  he  pertinently  adds,  *'  Would  not  Henry 
have  gained  both  in  trafmbrity  and  in  icienlific  reputatioti 
if  he  had  patented  wk)  made  ifae  public  \»y  liberally  for 
bis  discoveriM  T " 

Xl»etrtolt7  fa  Agrionltnrs.— A  seriea  of  articlea, 
which  should  have  i;ood  oflect  in  sproadin^  the  a»a  ol 
electric  ntotors,  U  being  G;iven  in  the  EUrtritat  U'crM.  entitled 
"Applitationa  ol  Electricity  to  Agricultural  Work."  The 
importaiKe  that  electricity  i*  likely  to  exercise  in  agricul- 
tural otwratioos  is  hardly  yet  realised,  even  in  America, 
fiuch  aniolea  ought  to  ba  coi>ied  and  widely  i>uhliihed  in 
the  d<iily  j<>1lm•l^  for  tfaey  cuntam  rouob  tb.it  tbe  public  U 
wuiltnK  |i>i'.  With  exbiljitiont  on  the  one  hand  for  occulsr 
denotiatrati'in  and  with  deaoriptive  artictes  on  the  other — 
M  that  the  various  arrangouents  may  be  thought  over  and 
•eulM]  by  the  intendiog  customer — there  cartainly  should 
b«  an  ever-extending  field  for  moUit  application  i»  homo- 
■t«ad  and  agricultural  work.  A  bit  of  a  atream  somewhere 
nsar  (providing  It  has  a  fall),  with  a  smalt  liirbiue  and 
dynamo  should  supply,  beeidea  ligbU,  tbe  muturs  for 
washing,  churning,  milk  separating;,  cider  presses,  as  well 
as,  |>erbaps,  heat  for  ironing,  baking,  and  what  not.  W« 
suggested  a  little  while  ago  that  it  would  |iay  the 
olectiJcal  engineer  to  atudy  booM-warmiiii;.  pumjung,  and 
dairy  requlreaienta,  and  make  tho^u  arrjingomonts  part 
oi  his  profession.  Alter  all,  what  is  it  that  i*  wanted  but 
the  '*  application  of  natural  forces  to  the  needs  of  man- 
kiud  "  I  Light  is  but  otM  out  of  many  of  theaa  needs.  The 
orgaiitaation  ol  life  roquiroa  codification—reduction  to  a 
well-underslood  plan,  and  the  means  of  doing  this  in  an 
tdeal  manner  lies  in  the  bands  of  the  electrical  engineer. 
Il  will  be  well  for  bin  to  pay  attention  to  ibose  matters 
(roa  tbe  point  of  view  Uikon  En  the  articles  above  men- 
tioned, and  do  hia  best  to  extend  the  knowletlge  ot  the 
appUcaUons  of  electricity  to  »c«ful  everyday  life.  One 
wdl-adrertised  exsmpte,  which  could  be  viattod  oasiiy,  o( 
a  thorough  and  complete  homestead  installation,  where 
ererytbing  was  done  by  oloarieity  from  top  to  bottom, 
would  be  far  more  efTective  to  tbe  general  public  than 
many  oxhibite  of  single  applications.  Butiiwas  woukl  not 
be  wanting  to  men  who  laid  tbomsotves  out  in  this  manner 
to  Bstiafy  tbe  whole  demands  of  entjuiring  proprietors. 

A  UnlvoreAl  Tronaformei,  —  Signor  Oiulio  U. 
Appolotij,  of  Rome,  ilescrtbns  in  tbo  Elt^fricat  tVorU  for 
ber  10  what  U  icrmed  «  uuiverMl  transformer,  in 
thrse  types  o(  tbe  umu  general  deiigu  but  of  modified 
deuil,  according  aa  they  are  reciuirod  (1)  to  transform  a 
cutitinuoua  currant  of  one  pressure  into  a  continuous  of 
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another  pressure ;  (3)  a  simple  alternating  current  iuta  a 
continuous  current,  or  rice  vtnA ;  (3)  a  polyphaae  eairent 
into  a  continuous  current,  or  vto  wrsd.  The  ap|i*r»uiB  is 
ingeniout,  ard  theoretically  intereeting,  though  no  flgorsa 
or  restilte  are  given.  Imagine  a  heavy  ring  of>rw  bailt  up  U 
iron  discs  in  the  usual  way.  In  tbe  body  of  e«:h  dbc  ai« 
sUmped  out  eight  siciuare  holes,  so  that  tbe  reaultant  riag 
core  has  eight  aperturea  through  ila  subetanee.  "nnMik 
an  aperture  wind  coj)per  wiudinga,  p«aaing  ofsr 
and  over  to  the  outer  edge  ot  tbe  ring;  than 
from  the  eoil  so  made  pass  to  the  naxt  epanan 
in  series,  and  so  round  the  whole  eight  Bpertum.  Ihii 
constitutes,  say,  tbe  jHrimary  circuit.  Now,  with  tbe  mat 
ii[iertur«s  wind  secondary  coiU  pasting  to  the  inner  arfge^ 
the  ring,  first  in  one  aporture,  then  jioaaiiig  Ut  the  MB 
aperture  in  leriea,  and  so  on  for  the  whole  number.  &  ay 
be  realised  that  this  arrsngemenl  gives  two  V^dam  np 
rigidly  connected  together.  Add  two  commutelsn.  nl 
make  the  two  seta  of  brushes  revolve,  bem)  thereeriieA 
bo  that  if  a  rontiniious  current  is  sent  in  fttonepsvd 
brushes  a  continuous  current  will  come  oat  of  tba  alkw 
pair,  the  poteoLial  being,  of  coarse,  dependent  iq«M  tki 
siie  of  the  wires.  So  far  the  continuous-current 
It  oaii  easily  be  seen  that  for  tbe  second  type,  to 
continuous  in  to  alternating,  or  fftoc  twraA,  all  tluu  ti 
is  to  omit  one  of  the  commutators.  Tha  Moood  ^|^ 
therefore,  baa  a  Pkcinottt  ring  inside  with  comraatatcr,  mi 
a  set  oi  wiroe  on  the  exterior  half  of  tbe  rin^  *'*V4 
arranged  to  produce  four  ))oles  oorres|)ondLajt  to  tboa  pa 
dueed  intenmlty  when  the  current  is  introduoed.  Tht  em 
set  of  bniahee  leading  in  continuous  curreoia  ia  muds  ■ 
revolve,  an<l  jiroducDS  in  the  other  circuit  no  aIt«Tiaili| 
current,  of  high  or  luw  [Mtential  according  to  (be 
As  tbe  apparatus  is  reversible,  it  follows  that 
tbe  simple  apparatus  so  long  desired  of  al  oitoe  inuasf 
any  alternating  current  to  a  contiououa  cumat 
desired  potential.  Tbe  third  tyjie,  the  poly|>bMs  nw 
former,  has  six  apertures  oiUy,  with  three  brfaf' 
in  wires:  for  the  exterior  circuit  attached  <i  • 
angular  distance  of  ISOdog.  from  each  other.  If  a  aM 
tinuous  current  is  sent  through  tbe  rerolvfOf;  broibe^  ibree 
alternating  cumnu  will  be  produoed  in  tbe  ooMideeeii^ 
displaced  ISOJeg.  ;  and  viftweni,  if  aucb  poIjpblM 
reuta  are  tent  into  these  throe  wirca,  tbe  rerralTlng 
will  draw  off  continuous  currents.  With  ibeae  thrae  ty|m 
it  is  claimed  any  tratuforaation  of  eoirent  eaa  ba  abftiM. 
coupled  with  redressing — contintuma,  alternating,  or  mM- 
jibase.  Tbaae  advantagaa  are  obvious,  Tfaere  an  baidlM 
several  essential  ad  vantagea.  In  tbe  first  yiac^lh««jn 
no  heavy  pieces  in  motion— the  bruabae  eaa  be  wum^ 
by  an  insignificant  fraction  of  a  hotw  power  ;  la  tke 
second  place,  the  iransfoimar  ia  not  ooatly.  It  is  oapedil^ 
suitable  for  charging  aocumulaUrs  in  trMaaiaafoa  ol  pimt 
at  high  potential  by  continuous  eurrenta.  Tbe  saaaad  l^pa 
is  adapted  for  alternating-current  qreteou,  (or 
accumuUlors,  and  for  electric  traeUon.  So  tar,  ao 
railway  has  been  run  by  alternating  currants,  as  s; 
motors  are  impracticable  for  traetton.  With  tbe  abase 
apparatus  thta  il  claimed  pasiibl%  bMansa  It  aibae  d 
radraasing  into  eootinuflOi  current,  aeeompeslad  by  a 
lowering  of  tbe  voltage.  In  tbe  case  of  long  lailways  tfeii 
might  be  done  on  tbe  loeoDoUve  itaeU,  while  for 
tramways  the  tranafemere  could  feed  lata  iha 
mains.  For  the  transmlesion  of  power  tbaae 
would  permit  tbe  use  of  eoatinoooaaamnt 
alternating  current  circuiu.  The  piaetieal 
present  ihemaolvea  are  :  what  about  aparkiug  aad  iba  kf 
effea  of  varying  the  load  t  It  would  ba  iiiiinallin  ta  fta*« 
tbo  result  of  testa. 
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FIELD  MAGNETS. 

BY  OISBERT  KAPP,  H.l.C.K. 

(Contmued  from  page  611.) 

Multipciar  Fidds. — An  exampla  of  a  multipolar  field 
has  already  been  given  in  Fi^.  S.  This  ia  the  double 
four-pole  magaet  used  by  the  Bmab  Company  in  their 
"  Victoria "  dynamo.  The  armature  ie  a  ring  of  large 
diameter  aa  compared  to  its  length,  and  the  poles  are  pre- 
eented  to  the  end  faces  from  either  side.  We  require  tbua 
eight  magnet  cores  with  their  axes  parallel  to  the  spindle, 
four  on  either  side.  The  outer  ends  of  the  cores  are  joined 
by  two  maasive  CMt-iron  yokes.  Fields  of  this  type  are 
frequently  uied  in  alternators. 


ii<*p|  *t)r>' 


produced  by  the  use  of  only  two  exciting  coils.  Fig.  61 
may  be  eonaldeied  to  result  from  the  combination  of  four 
fields  of  the  type  ahowii  in  Fig.  67a.  If  a  field  of  more 
than  four  poles  be  required,  we  may  produce  it  by  combin- 
ing three  or  more  fields  of  the  67c  type ;  but  this  presents 
considerable  mechanical  difficulties  in  snpperting  the  mag- 
nets, and  is  also,  for  other  reasons,  less  advantageous  than  an 
expansion  of  the  arrangement.  Vie.  59,  which  is  shown  in 
Fig.  62  as  applied  to  a  10-pole  machine.  Fig.  61  may  also  be 
expanded  into  a  field  of  six,  eight,  or  more  poles,  and  is 
with  continental  makers  a  favourite  type.  Another  type 
exclusively  used  on  the  Continent  ie  the  reverse  of  Fig.  59, 
the  poles  being  placed  inside  the  armature,  which  must  in 
this  case  be  overhung,  the  active  conductors  being  on  the 
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In  machines  with  cylindrical  armatures  (whether 
dynamoe  or  alternators)  the  pole-pieces  are  necessarily 
parts  of  a  cylindrical  surface,  and  the  axes  of  the  magnet 
cores  are  generally  at  right  angles  to  the  spindle.  Any 
mnltipolar  field  may  be  considered  as  a  combination  of 


Fro.  58. 

bi-polar  fields.  Thus,  by  taking  two  fields  of  the  type  57c, 
we  can  produce  a  four-pole  field  of  the  type  58.  In  a 
similar  way  Fig.  69  may  be  considered  to  result  from  Fig.  67e 
if  we  increase  tba  curvature  of  the  yoke  so  as  to  get  room 
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for  another  pair  of  magnets.  The  coupling  up  of  the  coih 
most  in  this  ease  be  reversed,  so  that  diametrically 
opposed  poles  have  the  same,  and  neighbouring  poles 
tne  OMKwite  usd.  By  dnplicating  Fig.  57f,  we  obtain 
the  field  shown  in  Fig.  60.     In  this  design  four  poles  are 


inside.  Fig.  63  shows  a  10-pole  field  of  this  kind.  To  give 
an  idea  of  the  relative  weignt  of  armature  in  Figs.  63  and 
63,  the  outlines  of  the  armature  core  have  been  inserted  in 
the  diagrams,  which  represent  machines  of  equal  output 
and  equal  speed.  The  field  of  Fig.  63  is  about  half  the 
weight  of  Fig.  62,  but  this  advantage  is  bought  at  the  cost 
of  a  more  difficult  mechanical  construction,  both  as  re^rds 
the  support  of  the  armature  core  and  the  positive  driving 
of  the  armature  conductors. 


Fio.  60. 

There  is  no  hard-and-fast  rule  by  which  we  can  judge 
the  merit  or  otherwise  of  any  of  these  types  of  field. 
The  voltage,  size,  and  speed  of  the  machine,  the  greater 
or  lesser  importance  of  small  weight,  the  possibility  of 
obtaining  soft  steel  castings,  the  relative  cost  of  copper 
and  iron,  the  enei^  permitted  for  excitation,  the  tem- 
perature rise  allowed,  and,  last,  but  not  least,  the  skill 
of  the  designer,  are  all  items  on  which  the  value 
of  any  type  depends ;  but,  as  a  general  guide,  a  few 
facta  may  here  be  usefully  stated.  If  pole-plates  are 
used  with  Fig.  68,  whereby  it  is  possible  to  make  the 
section  of  magnets  not  loo  much  different  from  a  square. 
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or  if  tlio  u-mnture  U  (airly  shon^  whoroby  Uui  magnet's 
Metioti  naturaily  ApprMchM  a.  aqum,  tho  nmoiiDt  ol 
toceitiiiK  viro  re>:]uit«(l  is  not  6xceMiT«,  uid  the  toUl  vrei^bt 
of  field  U  very  moderate.  As  faraa  iron  and  copper  are  coo 
cerned,  this  lype  of  field  u  f&iriy  obeap,  but  the  roeclunk^l 
rippori  of  the  raugneu  iji  toroowUnt  exirenitivc  bccuuic  it 
inmt  bo  (orniett  ontiroly  of  f;uDineUl  brjioket*  or  chain. 
Anothnr  <lrawba«k  is  tlut  tbare  it  little  vsntilfttton  (or  tb* 
ftrmature  stid  lou  (or  the  inside  of  the  field  coils,  so  that 


Pl<).  61. 

tb*  heftlini;  will  be  greater  tban  jn  ntaobinos  of  lose  com- 
pact design.  Fi^.  A9  reouires  the  same  amount  of  maKiiel 
wire  or  pooaJbly  a  little  lesa  than  Ffg,  R8,  but  ll>o  vrholo 
Reld  is  uucb  heavier  if  tb*  yoke  b«  made  of  oaat  iron.  If 
the  yoke  be  miido  of  soft  cast  8t«el  it  iieo<l  only  \tt>  from 

>  one  half  to  on«-tbird  the  soetion  of  tbe  cut  iron  yoko,  nml 
then  Fig.  59  becomes  lighter  than  Fig.  &r*.     There  is  (he 

'  furtbv  advantage  that  no  stinmetal  supports  are  rcqnirad, 
ihfl  fieM  being  of  tli«  iron  ehul  type.     The  vhole  design  h 

L      mor*  open  than  Fig.  &8,  and  tbe  ventilation  of  armature 

^■and  magnet  coib  is  belter. 

■^   Fig.  fiO   is  a  very  sinple  design  and   require*  about 

^Bth*  aMM  amount  ot  copper  as  Fifts.  ^8  aivd  .'t9 ;    it  is, 

■towsv*r,  vary  batvy  if  cast  iron  be  used  for  the  yoke. 

.  With  cast  st«el  tho  weight  may  be  t>rOHght  down  to 
ten  than  either  of  the  previous  design*,  ospMially  t» 
amall  maehrnes.  The  faot  of  the  araiBture  and  field 
lils  being  prot«ol«d    by  lb*  surrounding   yoke  renders 
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tkli  ileaign  KUttayo  for  tDjchinoa  which  are  exposed  to 
reagh  naage,  tueb  as  U-anway  moton.  Macliino*  of 
tkis  typo  bav«  also  bsen  used  (or  iihii>lighiinK.  whore 
an  lron-<Ud  Sold  hu  tb*  advantage  of  not  ditturbiHE 
tb*  eoapUMs.  Tbft  fiekl  shown  in  Fig.  61  i*  lieavy  and 
txpMMiT*.  U  rtquiras  RunDMtal  snptnru  and  rather  more 
wjr«  ihM  V\f.  U,  but  tb*  cooling  euHaoe  of  the  coils  is 
larg*  and  tka  iwtlbUon  vary  good.     This  tvoe  is  nsed  (or 

.       10  and  nor*  mIh  in  tk«  nowaat  d*ngn  of  Edison  c«ntral 
station  BAomnaa,  and  an  «xample  Is  also  fumiihad  by  lb* 

Lhv  geotmlor  a<   900  kiktnUa  (3,400  amperm  at  125 


rolls)  used  for  Ibc  distrfbution  of  slaetrfeal  en«rer  fm 
motive  power  tbroii];;hout  a  small  arms  factory  near  Lf^z«.* 
In  ibis  machine,  which  is  more  remarkable  for  it«  dii 
aions  ihan  its  outout,  tbe  armature  is  IML  9in.^ 
meter,  and  the  field  has  30  pole*.  The  magnet 
jiolct  iiro  of  toficMl  itcftl  and  weigh  10  tons,  whil«t' 


Ftn.  03. 

toiiJi  of  exciting  wire  are  used.  Tbe  apoad  of  tbo  laaahM 
(which  U  direct  driven  by  a  Van  der  Korcbove  ongine)  k 
16C  ruvaluUona  per  minute,  giving  iheanuuture  tb«ntBi(%- 
sbly  high  ;>eripher^l  sjieed  of  over  8,000ft.  per  mtunUi  M 
lhi»  H|>oe(l  the  weight  of  field  is  about  901b.  por  kilovttt 
oiitmil.  In  machines  of  tho  type,  Ffg.  58,  th«  v«^  «f 
field  is  under  1001b.  p«r  kilowatt  for  a  peripheral  tpMd  «l 
urmature  of  2,000[l  per  minuto.  Thii  is  three  um  a  kdl 
times  better  than  the  condition  of  the  Life*  UMdhii^  ll> 
field  of  which  is  o(  the  type  shown  in  Fig.  61,  bot  wiytuAi 
to  30  pole*. 

H'fi^  of  Fxeida. — A  rough  com[)arison  of  tfa*  iKAihI 
tyjiw  of  field  iu  regards  their  weight  has  been  omd*  tliirt 
but  iu  Older  to  bring  this  important  matter  mora  i 
into  view,  it  appeared  to  me  aesirable  to  give    Uu 
some  uxamplos  actually  worked  out  so  thai  ha  cooU 
pare  Affirm  rather  than  mere  general  autemeni*    TW 
figures  given  refer,  of  ooursSi  only  to  lbs  pantcttW  tmm 


I x^ I 

Flo.  «. 

selected,  and  tlieir  relative  Vain*  wonM  eOBM  ooi  i 
if  we  made  the  designs  for  a  larger  or  naallir  imtpB^  «r  a 
dififereni  speed  or  different  armatures.  lo  order  to  ^ 
rapreeeoteiive  figures  it  was,  therefore,  ito*e— ry  to  ■& 


Fin.  a&. 


(airly  repreaantative  eases,  and  I  bar*  rbe*in  h 
macBtne*  an  autftut  of  3S  kilowatt*,  at  6M 
M  being  about  midway  in  the  rang*  ol  oaluit  aad 
fur  which  two^e  machines  would  nsnally  be  adaatri 
The  amuturee  are  12in.  diameter  by  IMo.  lom,  aad  miH, 
therefore,  a  peripheral  (peed  ol  t,730fl.  la  tve  one 
the  armatures  are  15in.  by  15in.,  aad  hare  a  jiii  iiih**l 
Btieed  of  2,lh0fi.  Fur  the  field*  baring  (oar  pale*  I  ban 
choaen  an  output  of  80  Ulowatu,  at  a  sf>*ed  ai  3M  tm- 
lution*.  a*  b«tB(^  fair  avorig*  coaJftion*  for  i  " 
*  L'tUtiri^mm,  vo).  it.,  Nol  30,  y,  ITT,  Ss|i 
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machines  Tould  be  employed.  The  armAtures  are  in  all 
caaes  24da.  diameter  hy  SOin.  long,  and  haye  a  peripheral 
speed  of  3,380ft 

Before  giving  the  results  of  this  inrestigatioti  it  is  neces- 
eary  to  sav  a  few  vorda  on  the  metbode  employed  in 
designing  tne  fields.  The  laws  which  govern  the  amount 
of  exciting  power  or  ampere-turns  for  any  given  configura- 
tion of  magnets  will  be  found  below  in  thia  and  the  next 
chapter.  For  the  present  it  is  only  necessary  to  state 
that  these  laws  have  been  followed  in  determining  the 
amount  of  field  wire  rsqnired,  and  that  due  regard  has 
been  paid  to  armature  reaction,  healing  limit,  and 
percentage  of  exeiting  energy.  Where  advisable,  pole- 
horns  or  pole-plates  have  been  added  to  reduce  exciting 
power  or  length  of  wire  ;  and  in  two  caaes  (Figs.  64  and  65) 
the  poles  have  been  cut  so  as  to  reduce  armature  reaction 
and  permit  the  um  of  a  lighter  field,  llie  armature  in 
these  two  c««  has  been  increased  to  ISin.,  and  is,  of 
course,  heavier  and  more  expensive  thaa  the  12iii.  arma- 
ture, which  is  used  throughout  the  othnr  two-pole  fields. 
In  ail  the  two-pole  nwchinee  the  armature  is  doaigtied  for 
a  copper  loss  of  3j  per  cent.  Preeisely  the  same  armature 
(24in,  diameter  by  20iD.  long)  is  used  in  all  the  four  pole 
fields,  and  it  has  been  designed  for  a  copper  loss  of  2^  per 
cent. 

As  regards  the  copper  loss  in  the  fields  this  has  been 
limited  to  3i  per  cent,  in  the  two  pole  and  to  2  per 
cenL  in  the  lour-pole  fields,  except  in  those  cases  where 
the  heating  limit  made  it  desirable  to  work  with  a  smaller 
expenditure  of  power  in  the  field.  The  temperature  rise 
lias  beeo  determined  in  every  case,  and  will  be  found  in 
the  table  below.  The  weights  given  are  simply  for  the 
iron  in  the  magnetic  circuit  and  for  the  copper  wire,  but  do 
not  include  the  weight  of  any  formers,  terminals,  chairs, 
and  support  for  the  magnets.  For  convenience  of  com- 
parison I  have  added  the  weight  of  magneta  per  kilowatt 
output,  on  the  supposition  that  the  peripheral  sueed  of  the 
armature  ia  in  all  cases  2,000ft.  per  minute.  Tbe  magnet 
cores  are  in  all  cases  of  wrought  iron  ;  tbe  poles  are  of  cast 
iron  in  57a,  67b,  and  64.  The  yokes  are  of  cast  iron  in 
57c,  67e,  67f,  69,  and  60. 

FlKhO  HAOKwra  VOK  Two-Polx  Machines.— 26  kilowatia   outpnt, 
'     SSO  itrolntion*. 


Tjpe  of  Field.      Fig.   57s. 


;57b. 


670.    67d.   67b. 


TotalwaiKhtoffiolil.lbs.  5.0904,6703,020:2,7906,7605  0705,670  2  100 


67t     61.  .  65. 


Weight  «f  iron,  Iba.   ...4,6003.f>00,£,600;1.8006,400 


Wei/ihtof  Kipp«r,lbi  ..     4901,070 
PercealBge  of  output  re- 
quired [or  excitstiDii     i       3''5 

Tempentnre  rise,  de- 
grees centignde 33      25 

Weiglit  of  fielJ  in  lbs. 
per  kilowatt  at  E.OOO 
feet  peripheral  arma- 
lnTB>p«ed  i    176    160 


420 


3-5 


33 


f)90,    360 


3-6    3-36 


4,6OO'5,OO01,75O 
470l    67o!    650 

2-8     3-6  I  3 'S 


SO 


33      S3 


lOa      96    230 


175 


&B      22 


16Si    104 


FiKLii  Maokbts  fob  Foi7s-PoL8  Machikib.— 80  kitomtti  ontpat, 
380  ra*omtioua. 


Type  of  FtsM. 


Fig.-:    68 


Total  weiKht  of  field,  lbs.  

Weight  of  iroD,  Ibi 

Weight  of  copper,  lbs 

PereentAge  of  ontpat  required  for  ex- 
cititioQ 

Temperature  rise,  il(v;r«u  oentignde 

Wnght  of  field  ia  lb*,  per  kilowatt  out- 
pat  St  2,000  feet  penpharsl  uiDSture 
•P«i 


6,070 

4,400 
1,670 

2 

30 


90 


69 


9,880 
3,700 
1,160 


J6 


60 


10,980 
9.600 
1,3B0 

1-94 
33 


61 


7,300 

4,700 
2,600 


25 


147   163   109 


Helermination  of  ExaHag  Power. — The  law  which  governs 
the  production  of  magnetic  flux  by  the  application  of  a 
certain  magnetic  force  has  already  been  given,  and  it  is  by 
applying  this  law  to  special  cases  that  we  find  the  total 
exciting  power  measured  in  am{>ere-turnB  that  is  required 
to  produce  in  dynamo  magnets  a  definite  flux,  or  total  field. 
In  what  follows,  the  tetter  F  will  be  used  to  denote  the 


total  flux  in  CCS.  measure,  and  the  letter  Z  will  be  used 
to  denote  the  same  qnantity  in  English  iueaeur»— or,  F 
=  6,000  Z.  The  exciting  power  in  ampere-tume  wedenote 
by  the  letter  X,  so  that  the  general  equation  (32)  can  also 
be  written 

X  =  FB (33) 

B  being  the  magnetic  resistance  as  defined  in  Chapter  V,, 
and  being  found  by  the  formulse ; 

1     Lll 


R=  2^ 

or,  B  =  2 
Or,  in  English  measure, 


1-256  A  p. 
■8    51 


where 


X  =  ZB 


E  -  S  1,880  -  i 


(23) 

(34) 
(35) 


In  this  expression  tlie  length  of  the  drcui^  L,  must  be 
inserted  in  inches,  and  tjie  area.  A,  in  iquan  inches ;  /i 
being  merely  a  numeric,  remains  the  same  in  both  systems 
of  measurement.  In  the  qweUl  owe  that  the  part  of  tbe 
magnetic  circuit  under  consideration  contains  only  air  or 
Other  non-magnetic  substance  y.  becomes  1,  and  we  have 


R> 


4 


R  = 


.1.880^. 


since  F  =  y  A,  and  Z  =  B  A,   we  find  the  ampere-tams 
required  to  produce  the  flux,  F,  in  air  by  X  =  9,  Ax-S.^. 

X  =  -8¥L (SB) 

and  similarly  for  English  measure 

X=1,880BL (36) 

It  is  generally  convenient  to  determine  the  exciting 
power  separately  for  each  part  of  the  magnetic  circuit, 
because  the  flux  is  not  the  same  in  all  its  parts.  In  a 
dynamo  machine  we  have  to  dibtin^uieh  between  the  flux 
through  the  armature,  that  through  the  air  space  (assumed 
to  be  the  same),  and  that  through  the  pole-pieces,  joints, 
magnet  coree,  and  yokes,  which  is  always  larger  than  the 
armature  flux,  because  a  certain  proportion  of  the  lines 
generated  within  tbe  magnet  coils  never  passee  through 
the  armature,  but  produce  what  is  termed  a  leakage  field 
through  the  air  surrounding  the  exciting  coils.  Since 
leakage  ia  simply  a  magnetic  flux  through  air,  and  must 

Y 
follow  the  general  law  F  ^  ^,  it  wilt   be  seen   that  the 

R 

amount  of  leakage  must  depend  on  the  extent  of  the 
surfaces  which  are  under  difi'erent  magnetic  potentials,  their 
distance  apart,  and  on  the  difi'erence  of  magnetic  potential 
or  magnetoraotive  force.  Generally  speaking,  tlie  leakage 
will  Iw  the  greater,  the  greater  the  exciting  power  the 
larger  tbe  external  surfaces  of  pole-pieces,  and  tbe  less  the 
distance  between  poles  of  opposite  sign  or  betwean  poles 
and  yokes. 

The  mionetic  resistance  of  joints  is  generally  aai{lected, 
and  in  well-made  machines,  where  the  joints  are  properly 
faced  and  strongly  preaaed  together  mechanically,  their 
resistance  is  quite  insignificant  compared  to  that  of  other 
parts  of  the  circuit  Prof.  Ewing*  has  experimentally  in- 
vestigated the  magnetic  resistance  of  jointa  by  observing 
the  decrease  of  induction  with  the  same  magnetising  power 
in  a  bar  which  had  been  snccessively  cut  into  two,  four, 
and  eight  pieces.  He  found  that  by  applying  mechanical 
pressure  to  the  joints  their  resistance  was  diminished,  and 
since  in  a  well-made  machine  the  joints  are  either  strongly 
bolted  up  or  are  a  good  driving  fit,  we  may  take  it  that 
the  necessary  mechanical  pressure  for  a  good  magnetic  fit 
is  obtained.  Ewing  givee  the  resistance  of  the  joint  in 
comparison  with  an  equivalent  layer  of  aii  between  tbe 
surfaces.  For  H  =•  30,  and  |l  varying  from  14,660  to 
9,800,  the  equivalent  layer  of  air  is  '002  centimetre  thick. 
For  H  =  60,  and  |l  varying  from  15,950  to  13,300,  it  is 
-0013  centimetre  thick,  and  for  H  »  70,  and  fi  varying 
from  16,820  to  15,200,  it  is  0009  centimetre  thick.  If  we 
calculate  from  Ewiog's   figures   what  exciting   power    is 

■  Phil.  Mag.,  ^Pb.,lU». 
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nqaired  to  overcomo  in  each  case  the  resiatance  of  the 
joiot,  ve  come  to  the  remarkable  remit  that  with   an 
'  increuin)(  induction  the  nccitinf:  power  actually  diminiahps. 
We  find  for 

B  -  12  i75/'""P6''*-t"™B  required   to  overcomel  ^  .g- 

\  reaiatance  of  joint  j 

»  -  14,625  „  „  „  -  17 

IB -16.020  „  „  „  =11-6 

Thia  reault  may  poetibly  be  due  to  the  fact  that  with 
the  greater  induction  the  maf^notic  attraction  ia  also  in- 
creaaed,  and  thua  the  contact  of  the  jointa  in  Ewing's 
experimente  may  have  become  better  aa  ^  became  larger. 
The  conditions  of  the  experiment  were,  therefore,  not 
exactly  thoae  obtaining  in  a  aystem  of  heavy  field  mLtgnets, 
where  the  jointa  are  in  any  case  under  great  mechanical 
preaanre.  For  the  rest  it  ia  a  matter  of  indifiisrence  whether 
we  allow  10,  or  50,  or  100  ampere-turna  for  the  resiHtance  of 
each  joint,  becauae  the  total  exciting  power  ia  reckoned 
not  by  tens,  but  by  thousanda  of  ampere-turna,  and  we 
are  thus  juatified  in  entirely  neglecting  the  reaistance. 

There  remain  thus  only  three  parta  of  the  magnetic 
circuit  to  be  separately  dealt  with — namely,  armature,  air 
spaces,  and  magnets — including  poles^  cores,  and  yoke.  To 
find  the  total  exciting  power  wti  have  merely  to  determine 
separately  the  exciting  power,  Xo ,  required  to  drive  the 
flux  through  the  armature,  that  required  for  the  air  space 
(which  we  call  Xa  ),  that  required  for  the  magnet  cores  and 
poles  (Xvi),  and  that  requited  for  the  yoke  (Xy  ).  We 
shall  uae  the  aame  indices,  a,  a,  m,  y  for  F  or  Z,  and  J^  or 
B  to  diatinguish  respectively  the  flux  and  induction 
throufih  the  variona  parts  of  the  circuit.  The  foil  owing 
aymbola  will  also  be  used  ; 

Ln  —  average  length  of  path  of  linea  through  armature 
core ; 
6  *  length  of  air  gap  or  intor|x>tar  apace  ; 
An  =  net  area  occupied  by  iron  in  armature  core ; 
Aa    -  area  of  air  gap  ; 
AiH  =  crosB-aectional  area  of  magnet  cores  i 
Ay  ■=  cross-sectional  area  of  yoke ; 

In.  and  Ly  -  length  of  paths  through   magneta  and  yoke 
reapeetively. 

(Tobt  continued.) 


VESTRY  OF  ST.  PANCRAS. 


[The  report  on  the  introduction  of  electric  lighting  has 
juatbeea  issued,  signed  by  Mr.  T.  Eccleaton  Gibb.  The 
first  ])ortion  is  historical,  abowing  how  St.  Pancras  came 
to  deal  with  the  matter.  Itelow  we  give  the  latter  piirt  of 
the  report,  containing  all  the  figures  reletting  to  the  coat 
and  to  the  working,  figures  uf  tbc  lUnioat  im]H)rtatice  at 
the  present  time  when  ru  many  muiiici[>;ilitic3  are  concern- 
ing thcmflelvos  with  thia  ((uesiion.^Ei >.  A'.  K.] 

The  works  rcijuireil  were  advertiaed  for  to  be  carried  out 
under  aeven  contracts,  and  were  let  aa  follows:  No.  1, 
buildings,  Kirk  and  liind^iH;  No.  2,  hoilera,  Bahcock  and 
Wilcnx,  Limited  ;  No.  3,  fngines,  ilynaraos,  etc.,  Willans 
and  KiibinMiii,  Limited  ;  No,  4,  switch lioarda.  The  Electric 
Consl Miction  Corjx'nition,  KimiTod  ;  Nn.  .'>,  batteries,  The 
Eteciric  Ctin^truction  C'iiri><>ration,  Limited  ;  No.  6,  trenches, 
Mowlem  and  Co.;  No.  7,  electric.d  conductors,  Clark,  Mnir- 
head,  and  Co.,  I>iniited. 

The  fulluwini:  ia  ;t  siutcmcnt  of  the  total  cost  of  the  in 
Btaltation,  including  the  cstimiiteil  cuat  of  works  not    yel 
completeil,  and  marked  l>e!ow  with  an  ai:teri»k  : 

SiU.  £       s.  J. 

Paid  fnr  frHhold  fite,  iudadilig  liuUH^    iu   Longtnr<l- 

■tnrt  rPKrnil  f>imieD'.i»tis.... 10,000  0    0 

iBtsnul  on  piirfh>>c-uinnfy    21  7    h 

Compaiifalkiii  for  uiluuilimr;  iotetnu  aad  lau  of  not  W.l  16    a 

I^«  efaarm  li)^  .■>  10 

Clrarini!  en*  Ml--      -lo  17    n 

£10.&8a    9    3 


Obtaininn  Loam. 

Lmii  (toiq  the  Londoa  Couutf  CotiiMil  (ac  £10,000 ...  £9  IS   i 
Lian   from   tha   PnideDtiil   Auurian  Compaay   foe 

£60.0CO tl5  li  ; 

£145  10   5 

Station  and  SnbStallM.  

Buildings  TOB   2  : 

BoilBrs,  pampa,  etc *,5I7  i;  '.'j 

Elhieines  and  dynamos U.ISC    7   : 

Switchbowds    L37S  SIC 

BMt«rie«    2.9M    ell 


£3S.0»U  i 


Slrtii  Trendiu  and  BUetrical  Coadueton, 

TrBBchM, 13,167  n   i 

CiiDductora     17,90^  15   I 

'liliteDaioua  nearly  ooiupleted  Broloiiva  of  tboae   fat 

tmbiio  iighting ■ \W  0  I- 

a*.ssi  s  ■ 
»:'.  ; 

General  macbioery,  tMila.  etc   Vti  '   i 

OffioaandcoiuinittM-room  Gitarei,  ate It'   ^j   ; 

Meters  for  hire,  aniCchea,  fii««a,  etc li!Sl  U   : 

General  atorea    •  Si'.  V.   • 


fjalranutUl,  ileleri/or  Hire,  tie. 
Elettrioal  inrtrumente 


£2.7U   3  : 


Public  Lighting. 

tTottanham  Conrt-toad  and  part  ol  Eiuton-road   1,312  l  '. 

■Eoalonroad  to  King'a  Crou J,*W  « 

'Euston-road  to  "Brecknock,"  Camdeii-roKl 4.750  ; 


liixxllanaiiui, 
Feea  to  Dr.  Hopkinaon  and  Ur.  Preece  for  raportiiiK 

ou  Prof.  Robinson's  achenie    

Commit  tee'a  expenaes  for  electrical  papen,  books,  etc.: 

impBOtiun  works  in  pro((re«b .  

dolicitor'i  aberxes  for  setclinf;  contracts,  afraeiiMnU, 

licenses,   queatioDs  tespeoCing   lue    of     pneuinaiie 

tubes,  rights  of  light,  etc,  

Mpsbts.  Theol>ald   Bros,  and   Miall,  deaigniDg   buoka, 

etc.,  to  meet  Board  ofTrade  regulalioaa 

Printeid  booka,  farma,eto.  

Ad*ertiaiiig,  notice- 1 loards,  etc 

Contribuiiou  triwnrdH  til f  i-i peases  of  tha  St.  Paiiciva 

Electrical  Eihiliiiion 


£7.tffi   > 


» ■ 


157  1. 

41  10  . 

104  c  ; 

31 1:  : 

32  11  ■ 

«::  ; 

E  j  .- 


t4r  i  : 


Gr«ii<l  total   £91jliiaU  ' 

Siunmary    e/  JtKtifli   aad  A^aifihsrr. 
Oai'itai.  Account  roB  ImraujkTiox. 

Bcceipts.  £       t.  . 

London  Connty  Council 10,000    d  : 

prudential  Auiurance  Company fiO.OOO    C  ' 

Itentx  of    reserved   portiou   of    Alt.    Loogronl-ttraat 
houMt,  £519.  Os.  2d.,  len  repairs,  Tatea,  taxM,  w- 

surance,  etc.,  £126.  Sa.  8d 3B1  U  : 

Nalional  Rank,  temporary  advincas    _...  13,797    1  '. 

Halniire  due  on  completion  of  works  in  liand 7,3C3  19  i. 

£91,403  U  -. 

Expenditurv.  fi      *.  . 

Sitf IO,S»l    S  3 

Coet  of  obtaiuiii);liiaDS    143  10  r 

.Siation  ami  Mill  :-laIioa   U.aM  U  - 

Strii:t  trcucliVH  aiul  cotidui'lors M,894    i  - 

initruini'uts.  etc 2.756    .■  ^ 

Public  lightinic 7,bdii  i  •- 

Jii-ci'llaui'oiis     4aT  •  '■ 


£91  495  :i  '- 

Sjouie  remarks  are  necessary  with  referenca  toafevoi 
the  items  in  the  above  statement : 

(it)  The  land  reserved  for  extension  of  worka,  aod  oper 
which  the  Lon^^furd -street  houses  ataod,  ia  capAoie  oi  a: 
commodating  snthcient  plant  whereby  the  pteseni  oatiV- 
uf  current  uiiiy  be  mure  than  doubled. 

{6)  Ttie  total  ez|«nditure  for  street  trwiches  and  eoa 
'inctois,  inciiiiliii^ibueztetisiunsinhand,  ii£34,^94.  5a  i^- 
I'bt:  ori;;iiial  expenditure  cunt«tnpUt«d  pruvisiun  ii>r  eucrr;'. 
<4tial  to  2.~>,UU0  IG  c  [>.  lamps  and  90  arc  UnifH,  A.te.'.^: 
the  m,ichiiiury  w:*^  ileiii;:nt.'d  for  uuty  lO.OUO  IS-c.^i.  ub,4 
.iiid   90  all'  Unips.      Tbis  was  necewwry,  as  it  conni  UtK  '.•- 

'Theilitii'  iiiiiis   lll;lrkl^l    *,  Biu<-uuliiig  in   tb*   I  ,tal   to   £?,i''. 
iFpicni'Ut  f>tiiii4;i"<   fill  r>:tEnaiuiis,  a  larjp  ]irupi>rtii>a  of  «!ii   .  l- 
a.r>,idy  iN.iiip.rti.'d  atid  inrai-nie  i  n|i.    The  whole  of  the  w.vk*  «.'...  - 
,liiiili>.  i-r  ••iniif\    !<■  i-i-irii'liiiiiii  l<>r  a  auRi  In*  ihan  the  ov.nii:  -  ' 
li.xi.  i:4U>  I.' £oOO. 

t  Haius  um  iu>'ludr>i. 
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foreaeen  when  the  cnrretit  would  1m  taken  up.  Since  we 
cotDmenced  to  sapply  it  has  been  necessary  to  extend  stilt 
further  the  original  provision  to  meet  demanda  in  places 
not  included  in  the  scheduled  area,  so  that  now  we  have 
provision  for  more  than  30,000  16-c.p.  lamps,  as  well  as 
the  90  arc  lamps.  The  result  of  this  is  that  at  present 
nearly  two-thirds  of  the  capital  ex[iended  on  trenches 
and  conductors,  say,  £20,000,  is  lying  idle,  and  muet 
continue  to  do  bo  until  further  generating  plant  is  put  down 
at  the  station.  The  arc  lamp  plant  will  be  fully  charged 
as  soon  as  the  lamps  now  being  erected  are  put  in  lighting, 
so  that  the  arc  lighting  plant  also  must  be  extended  before 
any*  more  public  lighting  can  be  undertaken. 

(c)  The  amount  expended  for  meteri,  switches,  and 
fuaesia  £1,181.  13b.  6d.  Of  this  sum  about  £1,000  is  for 
meters,  which  are  lent  on  hire,  and  which  are  a  distinct 
sonrce  of  revenue  to  the  Vestry. 

(d)  The  amount  represeniing  the  value  of  general  stores 
is  large.  Certain  articles  of  stock,  representinj;  nearly  half 
the  total  of  £931.  10a.  Id.,  must  be  idle  for  the  present, 
owing  to  a  decision  of  the  Board  nf  Trade  that  the  mains 
for  public  lighting  should  be  kept  distinct  from  those  for 
private  supply.  This  is  not  a  dead  loss,  as  the  material 
can  be  utilised  on  further  extensions. 

(«}  The  extension  of  public  lighting  to  King's  Cross  and 
The  Brecknock  will  add  but  little  to  the  expenses  hitherto 
incurred  for  lighting  Tottenham  Court-road  and  part  of 
Euston-road,  as  the  pii^nt  which  has  had  to  be  worked  for 
a  portion  will  he  sufficient  for  the  whole. 

(/)  The  expenditure  upon  public  lighting  includes  the 
cost  of  constructing  the  new  street  rests  i[i  Tottenham 
Court-road  and  other  places  where  arc  lamps  have  been 
erected.  These  rests  are  looked  upon  as  a  general  public 
convenience,  and  might  be  considered  a  fair  charge  on  the 
general  rate. 

(f)  In  the  summary  of  receipts  and  expenditure,  the 
amount  shown  as  a  tempomry  advance  from  the  National 
Bank  represents  only  that  part  of  the  total  sum  advanced 
ly  the  bank,  which  is  attributable  to  capital  expenditure. 
Tbt  item  of  £7,303.  19s.  lid.,  the  balance  of  the  account, 
H  not  yet  due,  although  the  works  are  in  hand,  and  it  re- 
presente  part  of  a  larger  sum  upon  which  advances  to 
the  extent  of  £2,666.  Os.  Id.  have  been  made.  The  ad- 
vantage which  the  Vestry  have  had  through  obtaining  this 
temporary  accommodation  from  the  bank,  instead  of  ob- 
tainmg  a  further  loan  earlier,  is  that  only  3  tier  cent,  interest 
has  been  paid  upon  the  money  instead  of  3^  charged  by 
the  County  Council  and  the  Prudential  Assurance  Com- 
pany, and  there  ^aye  been  no  inaialments  to  pjy  off. 
First  Yeah's  Working. 

In  giving  particulars  of  the  first  year's  working,  it  must 
be  remembered  that  the  officers  and  servants  were  ap- 
pointed iu  September,  and  in  one  or  two  cases  e:irlier,  and 
that  from  that  date  the  installation  was  worked  for  the 
purposes  of  testing,  et«.  There  was  other  expenditure 
also  for  coal  and  other  things,  from  which  no  remiinera 
tive  return  could  be  derived. 

The  following  statement  shows  the  working  expenses 
from  the  commencement  down  to  the  8l.h  November,  1892, 
on  which  day  the  first  year  ended  from  the  date  the  supply 
of  current  was  commenced.  Some  of  the  expeii'litiira 
therefore  dates  back  for  a  year  and  a  half,  and  even  Innger  : 

Coal £2  306  15    2 

Water,  oil,  wute,  «to S*'.   17    1 

SabrJM 689    6  U 

Wages  2  301  17    1 

FriDtiD^  and  sUtionery     187    7  10 

Advertuements  35    3    9 

Slectrinl  Hpera  for  Mmmlttaa   IS  16  10 

Com  mittens  eipmina  on  view 20    0  10 

Bepairs 171  16     I 

Iiuarwica 79  12    9 

Cost  of  mster  coDDBctioDi  (char^ifd  to  coDsumen]   137     7  11 

LiccDKi   19  U     5 

Carbona  fur  art  lightinK    ..        110  11     7 

Othtr  ebuga 119     I     1 

£6P52    5    7 

*  Tito  d)nilDDi  hare  bean  erKtsd  (or  tho  90  am  limps — odd  beju^ 
keptaiB  itand-by  u  oa^ol  accidonl.  If  two  coora  iiuu:hin«s  were 
erected,  the  oae  stand-by  woald  (till  caver  aay  riik,  aad  270  arc 
laiDpl  could  llian  be  luppliod.  Thciie  270  arc  lampa  woulil  be 
anfficieDt  to  diiptaca  the  whole  of  the  1,200  ftae  lamjia  within  thi- 
aira,  which  can  be  ecoDomicallf  teivcd  frbm  the  presenl  station. 


Stanmary  of  BecapU  mi  Jt^McWurt  on  Working  Aeuamt. 

Baoeipta.  fl      a.   d. 
Carrent    supplied  rrom  Qth  NoTember,  1891,  to  30th 

September.  1892 4,691     2    6 

Carreot  (applied  dntiDS  Ootobw,  1892 1,023    5    2 

ODrrentaoppliedforBiKatdaysiii  November  (Mtimated)  290    0    4 

Conent  for  pablio  lighting  1,411  17    9 

Carrent  for  public  urinal  , 39  16    9 

Works  for  private  cooeDmeta — meter  connections 148  IS    4 

Snndr;  imall  reoeipti IS    8  10 

£7.6S0    6    7 

Expend  itore.  £  ■.   d. 

As  ner  atatemeut  above 6,668  S    7 

Balinoe  towards  pavment  of  inteteat  and  repayment  of 

loaoB    1,068  0    0 

£7,630    6    7 

With  regard  to  the  foregoing  etatements  on  the  first 
yearns  working,  I  desire  to  make  a  few  observations. 

(a)  It  has  been  already  pointed  out  that  the  expenditure 
ja  tor  more  than  a  year.  It  may  also  be  said  that  the  ex- 
penditure hae  been  upon  a  plant  which  for  a  large  part  of 
the  time  has  not  been  doing  a  tithe  of  the  work  it  was 
capable  of  doing.  During  last  winter  we  had  few  customere, 
and  during  the  summer  but  little  light  was  required. 

(b)  In  the  above  summary  the  receipts  for  current  from 
the  9th  November,  1891,  to  the  30th  September,  1892, 
was  only  £4,691  3s.  5d.,  whereas  during  the  month  of 
October,  when  the  plant  was  still  not  in  full  use,  the 
receipts  amounted  to  £1,023  Ss.  2d.  From  this  it  may  be 
expected  that  the  total  annual  income  from  this  source 
will  be,  without  any  extension  of  plant,  etc.,  at  least 
£10,000*  a  year,  and  this  is  exclusive  of  the  value  of 
current  used  for  public  lighting,  which  will  add  aoother 
£3,000  or  so. 

(c)  With  reference  to  the  balance  shown  of  receipts 
over  expenditure  of  £1,068,  it  will  be  noticed  that  this  is 
but  a  small  centribution  towards  the  amount  charged  for 
interest  and  instalments  of  principal.  This  point  will  be 
referred  to  in  the  cash  statement  later  on.  It  may  also  be 
observed  that  nothing  has  been  allowed  for  depreciation. 
The  reason  for  this  is  that  the  six  months'  maintenance 
under  the  contracts  has  but  recently  expired,  and  some  of 
the  plant  has  been  scarcely  lued  as  yet.  No  large  pro- 
vision for  depreciation  ever  will  be  uecesiary,  because 
electric  lighting  plant  must  be  kept  in  perfect  condition 
by  continuous  repairs  and  renewals  in  detail. 

OaA  Btatemenl— Capital  Acetnml. 

Bsoeipta.  £      (.   il. 

London  CoQDty  Conndl 10,000    0    0 

Prudential  AMQcanoe  Company     60,000    0    0 

EeoU 392  11    6 

fLoan  requirsd  to  balance 21,SB4    3    4 

£92,246  14  10 

Expenditare.  £      s.  ii- 

Praliminary  expenie* "^    2    4 

Cost  of  installation  and  eiteniioiii  in  hand    91,493  12    6 

£92,346  14  10 
CONOLCalON. 

Having  in  view  the  absolute  necessity  for  further  ex- 
penditure to  meet  the  constantly  increasing  demands  for 
current  and  to  put  in  use  plant  now  lying  idle,  the  Vestry 
should  at  once  borrow  a  further  £30,000,  making  the 
total  capital  for  this  installation  £100,000.  If  only 
£21,854.  3s.  4d.  is  borrowed  it  will  be  sufficient  to  clear 
off  tiie  total  indebtedness  to  the  National  Bank ;  but  it 
will  only  leave  about  enough  to  recoup  the  £2,908.  &s.  7d, 
which  has  already  been  paid  for  interest  and  repayment 
of  loan. 

The  expenditure  made  by  the  Vestry  bears  favourable 
comparison  with  the  expenditure  of  the  principal  electric 
companies,  and  testifies  to  the  zeal  and  ability  which  has 

*  Thia  ia  a  low  eatimate,  aa  experience  proves  that  each  16-0.  p. 
lamp  installed  will  yield  an  income  of  £1  per  annam  at  6d.  perimit ; 
and  aa  13  000  lampa  installed  represents  in  this  diatrict  10,000 
(imultaneoual;  at  work.  Ihe  income  may  be  expected  to  reach  £13,000, 
or  even  more,  per  annum,  and  tbia  without  taking  any  acooimt  ol 
the  ooDaumptian  for  molire  power  during  the  limes  of  Ught  load. 

i  The  actual  gum  due  to  the.  National  Bank,  ae  shown  by  the 
pasa-boik  of  tbe  elrctricity  department,  is  only  £13,300.  Is.  lid., 
but  the  balance  of  £21,8M.  3a.  4d.  includes  eums  dae,  and  to 
become  due  for  extensions  in  hand,  but  not  comQlotni. 
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hooti  oxbibited  by   tti«  commiltce  ukI   Uicir  adviaen  in 
nrryiiie  out  lliu  iiDporUnl  work. 

It  will  be  noccAury  to  comtruct  boforv  lonf;  tvo  other 
i  nil  ji  lint  ion*,  and  I  do  not  doubt  that  befoni  tnanf  yMrnarc 
over  Lho  cajtitftl  invested  matt  roftch  bail  a  millian  of 
money,  but  it  ia  of  no  conaequenoe  what  it  s|>eiit  if  a  good 
profit  nn  be  shown  u|V)n  the  oiillay.  The  gas  eom|jsny 
nceive  (ram  St.  Puncnu  nn  income  ot  alMtit  £MflQ(i  a 
jrWf  and  the  caiiitAl  vnlim  of  their  property  in  tbo  pariiib 
IS  eatinated  at  about  n  million  and  a  hall  stsrliof;. 

The  coet  of  oloctridtr,  cooBidennf;  the  relative  amotint 
of  light,  boars  favouiabM  KUDparison  wilb  the  cost  of 
ftaa,  there  ia  leea  risk  from  Are,  aitd  from  the  (loint  of  view 
of  heitlh  and  oieanlitieat,  electricity  la  fur  )ru|)enor  to  f^ — 
a  point  of  view  which  should  be  oonsiderod  by  the  Vestry 
aa  the  auiitary  untbority  of  the  |arUb.  In  future  the  coet 
of  eleoUicitv  will  no  doubt  be  reduced  through  uveral 
came*  in  roiatton  both  to  ita  production  and  distribution 
Prof.  RobinBon  reporte  that  one  very  probable  means  of 
diminishing  the  cost  of  production  wilt  be  by  adopting;  a 
ayatem  of  what  he  calU  "  thermal  iloraMi"  by  whiob  the 
tM>ilera  are  worked  continuously,  and  tlie  heal  generated 
darinf!  periods  o(  little  or  no  domnnd  is  utortv)  up  in  vrnier 
beat«d  to  a  high  tesaperaturc  at  hi|;;b  pressure  for  utilisu- 
tinii  at  the  tintw  of  maximum  demand. 

There  is  one  aofiree  of  profit  tbat  has  iiot  developed 
aa  rapidly  as  was  expected — that  is,  tlie  oae  of  elecUicity 
for  motive  power.  It  it  a  aubjeet  to  which  the  chairman 
ot  the  committee,  as  is  well  koown,  biu  devoted  much  lim« 
and  attenliun,  and  is  one  npon  which  I  laid  much  atrett  in 
mj'  rei>ort  to  tbo  V«iry  made  in  1882—10  ycai-s  ago. 
^V  hen  recently  it  was  determined  to  reduce  the  price  of 
jcurront  for  day  supply,  it  waa  iiatuially  expected  that  a 
Bonsidarabie  demand  for  motive  jkiwct  would  arise ;  but 
it  ia  to  be  recretted  tbat,  at  yet,  the  adv&titage«  ofTered  are 
HOtmliaed  by  the  nianv  small  mannfacturera  to  whom  thi) 
would  eerUinly  be  a  iioon.  Ileccntly,  our  reaident  en>ii' 
near,  Mr.  Baron,  has  developed  a  aug^Mtiun  ot  tliu  cbuir' 
■Ban's  for  the  provision  of  a  "  day  switch,"  which  it  it 
bojMCl  will  give  an  impetus  to  the  demand  for  power,  at 
wall  aa  for  lighting  baaementa  and  places  where  the  con 
atant  uae  of  gaa  is  injurioua. 
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ECONOMIC  POSSIBILITIES  OF  THE  GENERATION 
OF  E.M.F.  IN  THE  COALFIELDS,  AND  ITS 
APPLICATION  TO  INDUSTRIAL  CE(4TRES.' 

BY  B.   H,  THWAITIi,  C%. 
fOmtlnatd  ftrtm  put*  9K.f 
n4  Strtnmlilim  8tAtme/i>r  Ikt  Tnummiuio*  tf  Mttetriml  Potrtr 
M<t  B.  H.  Thmiu. 

DtMWjMtOB  itfiAi  SUMrieal  /'orfim. 

i»f  Slalitim  (m«  Fig.  I).-Tbe  mMire  power  will  be 
Ikd  by  SB  gaa  ungiaw,  oteb  one  iwpable  o(  i]ev«1o|>tnf> 
__.  .b.)).  It  mar  be adilwMe  at  koma  future  Umo  to  adopt  laJreor 
power  engines  ihan  llio**,  bui  a*  we  know  il.iti  gt*  oiiglne*ol  tii!« 
iba  caa  new  be  naile,  il  it  not  r«(|olstte  to  dUvuM  the  aerttabdlitv 
of  etajilayiiig  largcc  uznn  for  ihe  pionni.  Lut!*T  taglnea  wUl. 
hewanr,  coM  leaa  in  pn>|MTiion  to  power,  bo  inoiv  eoommie,  and 
will  be  ■uiiorior  in  many  wajv  ■  *o  il  will  bo  »  much  ibc  bcucr  if 
we  can  adojit  Uieea  Inalead.-f  Tbe  jiowcr  will  be  cnnvctlnd  by  IN 
alieraablBg-eiBrTeot  gaaoraion.  oaoh  of  wlikih  will  bo  ooai|>l*d 
dtreet  u  two  caa  anglnea,  ao  ibat  Uiera  wUI  be  n«ttJ»ar  bslta  nor 
rope  gearing.  Ia  otder  le  asMire  a  blgber  end  tuMe  regular  eon' 
dlUoa  «(  apetd  Uian  Uial  of  a  3UU.Eanw  ga»  enttino,  bolh  Uie 
armalure  and  Aeld  mavaola  will  r«volve  In  a)>tHlte  dlTFctloo*. 
The  anoaMrs  will  be  driven  by  ooe  engine,  aM  tlio  Bold  by  Uie 
other, 

Tba  dyMuno-ekctrlo  g«a«ratli>g  laarhinnt  will  b«  tepataiely 
aaelted  by  ihieo  dliool  conManl  current  eladde  maobinaa,  ooauled 
tn  aarke  and  drlivn  dlr«ui  by  gM  •ngtaea.  Of  Uieee  two  will  be 
•Ue  loeti-ltelhe  whole  of  tliri  nltemator,  and  Ihe  third  will  be 
readv  a*  a  ■(■ara  one.  The  Aeld  uuttpieUi  ot  (lie  kl(«rn>ton>  will 
>l«o  be  exclled  la  aerie*,  n  tbat  their  aacHMion*.  if  It  t ntKn  at  kll. 
vaHaa  HBiuluac«ualy  In  all  ibe  maehlM*.  Thlo  uill  tuokc  il 
SMlar  in  laoura  a  )ierf«el  eoodition  of  iiaralW  roanlaii.  In  thi) 
dajrllma  Pniy  one  oi«4Ung  dynaiMO  wtU  lie  ran,  and  ibe  oUier  wtll 
be  pat  into  oireull  a*  tba lowl  leereaaae  and  taore  alterwalon  ate 
nqalied.    Tbe  Mepeodaat  adjuauneni  ot  the  eaoilaliea  of  the 

*  h|ier  rtad  befoni  tlia  Uandieeter  Amectoiton  d  Eneinoen. 
flta*  anitUia  ^ciMniiounil)et  1,000  l.h.|).  nut  now  be  oiiiainnl  to 
erder. 


■hunting   th*   Ml 
o'l-rr    fur    all     TMa 

'.0  BlMlMIJ   at 
.kfiaa  whai    • 


individual  niternatoni   will   be  eflbcteil    by 

maf[Del«L     Thi*  Mlju*tnianl   will    bo   inivio 

•rrangtmeot  of  thn  nrclllntc  ctrculU  t*  to   ' 

rwulatioi;  lho  oxclWlion   wlilcli  ollwrw  ■ 

cold  laacnine  is  put  in  |Niral)ol  with  otbof  u'H'mo 

time  to  become  warm.    The  Held  laagnets  will  boh  be 

B  niDuk  circuit  in  (hi?  umujlI  w^,  but  will  have  '>">  rli.-ufta 

aic   iiorninll)'   uicil  in  jiafBllcl.    Thia  nltflwB    :  '3* 

u'hicli  liHvc  a  titrffe  Keif  iuifucl  ion.  to  bo  cofi-  -IM 

Micltln^  ci^ulc  wilhoul  cauoing  a  ([laik  wbon  ' '  '    >b 

to  it  i«  o|iou(kI.    On  niaiiing,  o«ie  ot  tbe  Ikli  l* 

citcuiUxl  on   iliiell,    and  tbe  exciting  current  '•  hiuihI  on  tta 

oilier.     It  cnuMe  a  momentary   ourreol   in    tho    cloari    ehwdt. 

iiMtoid  DfiDakiDaan  arc  at  Ibe  awiteh.     Thi>  diee  away  elaoM 

ini(aniJ)'.    iind  tbe  socotid   circuit  la  then    opened    aad    pwl  h 

jinrallal  wiLli  tlio  6r<it. 

The  olteniHtore  will  eWc  MO  voli*  awl  l.OOO  amporaa  mtk,  as  ■ 
lower  pTMeute  would  make  the  swllcbboord  canbreia*  **l 
ezpenMie,  nnd  mUneeroua  tendon  is  to  beavoldod  la  aetaliaaM 
(ar  lui  iKiwibla.  The  alternating  >yat«m  will  be  dtgead  fcr 
Mnelo  currcnu.  ami  both  tbo  amaturea  and  Balds  will  ha 
lamlnnled  to  oocuro  jicriect  coouol,  wbon  the  macbia^  are  la 
|iiu-allol,  in  »i>il«  of  Ihe  throb  of  tbo  goo  cnginea. 

Tho  nwitchboifd  will  have  two  oraalbuo  baw    and  two  Magts 
1 ,000-HmiiurL'  fitilchM  for  eaeh  ilynaaio,  aifl  tba  etw  let  aaa 
Iruliing  Uiu  eicilation  and  Ibe  bi(>fa-preSBura  cJrcntU.     ^adda 
dynamo  to  tJic  citi^uit.  the  ■Kttchoa  ahortoircaitin);  Ita 
njjRuc}  u  alrondy  doacribDil  ;  jta  field  b  Ibon  excited  to  the 
nxtonC :  the  englDO*  are  then  run  nt  tbo  normal  B)>oed,  awl  i^ 
of  the  utii tehee  la  oloaod,  f>  that  diero  la  nao  nolo  to  naa  ommtim 
bur.     Tbe  other  twitch  Im  now  ctoaod  tbroagb  a  realalaDee  aUi 
pocraiu   a   lar|^  ODOugb   ourrmt   to   bring   t)M>    dynaan  !■• 
■l«p  without  any  oxceMJi-e  ntrain.    Tbe  seeeml    awudi  U  ttw 
oloaod,  anti   the   maohine   u   not  only  ia   parallel,  but   Is    Mtt 
ita  ndoqaate  (bare  of  tho  work.     BacJi  geaerator   haa  a  ^ 
meter  on  tbo  switchboard,  ao  that  it  can  be  aeen  at  oooe  tf  ft 
ii:onorator  is    glvloi;  ila  oorreot  out|wit.     The  naa  aupplM  fr 
tho  v'hole  of  the  englnae  will  be  rcguUlod  by  a  apeaa  jpM^K 
or  il  may  bu  lOKulHted  autenaatloalty  by  mwbaalata  mh^ 
on     lho    fteifuoncy    ul    the     alteraailag    carrMtt,     or     V^ 
hand   of  the   nun  in  charge.      The    gaa    (ot    aaoh    wagiatA 
alao  bo  iDdiridually   roguUted.    Tbe   enRiaeer    ia    chanw 
tjiu*  arrnnzn  what    uertioa  of  the  load  is  U>  be   tah<w  ^m* 
onuiiic.     Tlila  will    in   practica  be  aetUed  once    for  all,  aMik 
viil>oitsir«of  theonKiaaBiwUlbeaoarTaaged  Ihaaihoy  taba^vl 
volume*  of  gaa  ana  do  eqoa)  worh,    the  wbota  of 
under  tbo  oonlrol  o(  tbe   nMia  station  governor. 
w  ill  have  a  speed  {[ovemor  aa  wall.  b«it  it  will  ba  ae 
above  Uio  nertnol  (e  avoid  any  obanoe  at  maaina  aw«y 
c^ircuniBtanea*.    Tho  E.U-F.  of  tbeatatioa  will  be  i  iialialM 
nnton*  of  the  oacltlnK  current,  ao  tbat  all  ihe 
raguUled  tegethsr.    Tlio  luachiao  etrcohs  will  alao  bar* 
doublo-jMJe  faaai.    The  omalbua  bara  will  ba  oonnaatad 
of  liuve  traaafonnera,  whboh  will  raise  tbe  pressara  to  30,' 
OoB.tbirdof  Ibeaewill  be  el  Ibeepen-oiteail  tyita,  tMr 
ourronca  being  HippUod  by  the  ea]MMity  ourranb  ilua  l»  iha  ka( 
overhead  concluoion.      The  advantage  of   Iholr    higher  all  4^ 
elKdoDcy  wiU  tliua  be  •ecursd,  and  the  eocD|itlcaUo«i  daa  la  lb 
oondesiiMr  ocllon  of  the  maina  will  be  Deulndiaad.     The 
tho  iransformsrv,  which  will  be  ia  nee  for  ■  f«w  houra  a  dq 
will  be  of  the  oloeed-ciniuit  type,  deslgaed  tar   nnii'laal  ' 
loads     Tho  traoiloniten  will  beoilinsnhled,  or  bba  an 
introduood  by  Mr.  Kolbeo,  of   ibe  Uaachinea  Pabrik 
will  be  onkplo)^^. 

The  tranafomMra  will  bare  awiUbs  and  ilonUa  pola  fi^  • 
both  oLrcuUa.  fu  oulUng  a  inarforiBor  out  of  ciroali,  iha  U^ 
proMure  switeboa  wlU  Brat  be  ojMcwd.  Tbo  fuao*  wUl  alaiBi 
arran^^  ao  Ibat  in  ease  of  anv  (diorl  rireelt  tbe  hu^-jwi^MS 
circuit  ia  lintt  broken,  ao  Ihat  Uiore  wOl  be  no  SO.OOO-vnb  mi 
The  leads  will  be  bare  conductors  carried  everheed  aa  aAa 
There  will  bo  throo  podtlra  and  throe  neiratlvo  In^a,  «a  mtid 
praunire  of  tK<,(Xw  volt*  belBK  uaod.  Tlio  usiddlo  ol  iha  ikmt 
will  Bol  bo  earthed  at  the  *tattoiia,  bat  electrontvtu:;  daHose  ad 
be  aiTaiiffod  to  alarm  If  the  mkldle  of  lho  cbcalt  \  t,nm  Inm  iJw 

Cntialol  tbe  earth.  In  ihe  case  at  a  partkl  oarth  tm 
or,  that  oondueter  will  beinetantlyeartbod  aa' 
cut  out  of  eircail  at  both  end*.  Tbe  poaitive  aad  ai^tailva' 
will  bo  arranged  »  oa  to  be  tbe  aaiue  height.  Tb««  wID  lfca» 
bo  iu>  capacHj  currenU  laduead  whlob  night  aAvt  l^eiihaa 
Inink  linea 

The  ove*l>ead  conductors  wiU  be  oarrted  ea  ereoootad  wia^M 
|wles  at  aboigbt  of  30ft.  traoi  the  graund  at  biaaat  galala  la 

• nter,     OU  inaulaton  will  be  uaeoT    At  akon  ilMaaei* 

tha  liooa,  liifbtidag  arreetera  wUI  be  arrannl  aa  Ibe 

breokela  tor  auppoitiDB  the  inaulatera  will  be 

noeled  to  earth  by  the  U|thtniB|[  eondnolac  oa  aaeb  peaa,  i 

if  lhor«  were  a  leak  at   one  laaubWr  ihafw  weald  ha  ^  laU  rf 

potential  aloM'  tbe  (loH,  which   nlgliil  bo  ilauawiias  M  aa|^ 

touohlng  It.    The  upper  palra  el  wTrae  will  ba  arranced  tmn^ 

aiiart  than  the  lower,  ao  that  ff  oae  la  Insed  br  UgfalatM  mt 

il  will  Ml  clear  of  Ihe     '  "  ' 

will   be  HTuided  na  far 

oduiit  of  lliia  more  readily 

la  addition  U>  Ihe   power  condactor*.    lelafihiMio    wlr^  MB 

oanted  on  (lie  Mine  iiolea.     Tbero  will  aLK>  ba  a  atwdal  malt  «>•» 

for  localUintt  taolu  by  tbe  loot)  laM.     At   lalarvaJa  alang  ate  Iha 

tbace  will  bo  guitt^  atalkiM.     There  will  be  «aal]  dwHUs^kMaa 

near  Ihp   lino,   lalo  which  the  lelaphone  atal  laatlaa  ohnwAMMa 

Ud      A  fault  can  be  located  anach  more  aeearaialyEaai  a  gm^t 

boaie  tlian  troai  oae  of  tbe  staUoaa,  aad  a  naa  eaa 


awayaadvaq     _ 

M>  eaatsaOid  *t  I 
aiarhlaaswMla  1 
m  havw  the  bshI  ■ 
inaotad  ta  a  teak  ■ 
ato30.0ai«ste   n 


la  Ua 
»arf   J 


n  iiiainniw  aa^ 
lalheHiaa  1W 
I  Hiaiailtaaltj  ^ 

aaeb  peaa,  aa  tho* 


( 


iothera.  The  oae  et  tbe  aopa*  pdr  «(  wwa 
r  aa  peaalblo  tlerl^  thunoaraianK  aarf  a* 
readily  thov  wlU  ba  aiaallaa  than  dwaafeaa 


alybMagaaari 
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tha  insaltttoi  at  once,  And  remote  anything  that  may  have  fallsn 
againBb  the  main. 

The  receiviDf!  station  will  be  od  the  north  side  of  London,  and 
will  only  contain  the  itep-down  transformers  and  a  switchboard. 
One-thira  of  iheae  transfocmers  will  have  open  circuits,  and  «1U 
have  their  exciting  currents  sapplied  by  the  capacity  of  the  Unei, 
and  the  re«b  will  be  of  the  closed  circuit  type,  as  beforo.  Thsy 
will  tranatonn  down  to  2,000  volts,  and  in  aome  canes  to  5,00() 
volts.  Circuits  will  be  led  from  this  station  to  the  premiaea  of  the 
varioui  electrical  supply  companiaB  of  the  metropolis.  Those 
which  employ  2,000-voIt  distribution  will  substitute  a  distributing 
switchboard  for  their  central  stations.  In  caaes  where  the  m^na 
are  in  a  net,  the  connection  will  be  made  direct  to  the  mains. 

Where  separate  cirouita  are  preferred,  one'to  one  transformers 
will  be  uaea  to  aecore  insulation,  and  the  ratio  will  be  adjustable 
if  desired.  Small  direct -current  stations  will  be  aupplied  with 
alternating  cnrronta,  and  will  remove  their  plant  and  transform 
dowD  to  the  pressure  they  require.  If  the  engineers  cling  to 
direct  carrente.  IJiey  can  put  alternatinE- current  motors  down  to 
run  thmr  direct-current  machiaee.  Tbeir  engines,  boilers,  and 
batteriee  witl,  of  course,  be  no  longer  neoeesary.  Large  direct- 
current  stations  that  employ  feeders  can  either  use  altematlntr 
currents  on  the  same  system,  or  can  have  a  number  of  small  sub- 
stations ;  or  they  can  have  feeder  tranaformers  manipulated  from 
our  station. 

It  will  be  best  for  the  enialin);  electrical  supply  companies  to 
amalgamate  with  one  another  and  with  us,  and,  in  fact,  to  cease 
b}  have  any  aeuarate  existence.  The  whole  of  the  metropolis  can 
then  be  worked  direct  with  less  expense.  This  would  demand  a 
laive  capital,  though  the  supply  companies  will  not  need  engines, 
bouers,  batteries,  or  dynamos,  Theue  are  only  a  small  matter. 
Low-preasure  mains  demand  a  groat  deal  of  capital.  Where  mains 
already  exist,  new  capital  need  be  found  only  for  increasing  the 
eleetrioal  supply  ;  and  whether  amalgamations  could  be  brought 
about  is  a  tinancial  i(uestion  only. 

The  cost  of  tha  plant  for  10,000  h.p.  comea  out  as  follows  : 

Twmty  gBB  gsneratore £8,000 

Steam  ganentora 1,600 

Antomatic  fuel  conveyors    1,000 

Electric  way  motor  sidinge 1,200 

Idquortaoka   0,200 

Two  gadioldera I0,S00 

Twotanka   15,000 

Bust  veaaels 600 

CondaDBoni  and  sulphate  of  ammonia  |:^aut   4,000 

6*,200 

Thirty-eeven  gaa  wginea 31,600 

Eighteen  dyDamo-elactrio  maohinea 86,000 

iizciUn  andengines :{,000 

Tiansformers  12,000 

Switchboard  and  gear  8,000 

38,000 

Line,  inolnding  poles  and  inanlators 80,000 

B«eeiving  ewitobboard 3,000 

BeoetTing  tnuiafdrmen    10,000 

ConMCting  mains  in  London 10,000 

28,000 


£140,300 

Btrides  tha  cost  of  the  land,  which  will  be  a  very  nominal  snm 
oompared  with  tha  coat  of  land  near  populous  centres,  and  the 
neoenaiy  building,  there  are  various  contingencies  to  be  met. 
Bach  as  tiie  poaaible  pecessity  of  underground  mains  across  rail- 
ways. The  oosta  of  way-leaves,  and  perhaps  of  parliamentary 
powers,  must  be  faced,  so  it  will  be  neoeesary  to  have  a  paid-up 
capitnl  of  some  £400,000,  and  in  order  to  make  it  worth  while  to 
omzn  ont  this  scheme,  there  must  be  a  prospect  of  a  handsome 
profit  on  £400,000  with  a  nuiimum  output  of  10,000  h.p.  at  the 
generating  station. 

TaUng  the  maximum  output  at  10,000  h,p.,  or  7,500,000  watts, 
the  maximum  power  in  Lanaon  will  be  5,400,000  watts. 

On  the  assumption  that  our  first  power  is  used  tor  lighting  and 
almost  no  motors  are  used,  enouarn  lMi:htinK  can  be  taken  up  to 
utilise  9,000,000  watta  during  a  heavy  fog.  This  corresponds  with 
A  low  average  load  throughout  the  year,  and  it  will  probably  be 
aafe  ta  assume  an  average  consumption  of  1,000,000  watt«  only. 

The  loss  in  the  leads  varies  as  the  square  of  the  current,  so  the 
effective  current  throughout  the  year  must  he  taken,  it  will  be 
iwcaeaary  to  generate  about  1,060,000  watts  at  the  sUtion  as  an 
average  throughout  the  year.  Taking  the  cost  of  coal  at  4s.  6d. 
per  ton,  after  deducting  the  value  resnlting  from  the  distillaCioQ 
and  complete  recovery  of  residuals,  this  will  cost  £1,100  per 
annum. 

The  coat  of  power  per  year  may  be  taken  thus : 

Coal £1,100 

Oil  and  aundriea    1,000 

Ubonr 1,200 

£3,300 
Tha  coat  of  genwating,  exclusive  of  intereat,  depreciation,  and 
standing  ehargea,  thus  comea  out  at  lees  than  a  tenth  of  a  penny 
par  kilowatb-boiu.     The  selling  price  may  be  token  as  foUowa: 

Coat  of  generation  £3,300 

Trade  expenses 3,300 

Depradatlon  on  plant  at  6  per  cent 12,500 

Intorast on  capital,  makingTl  percent,  dividends  .')0,000 

£49,100 


This  amounte  to  1*34  penny  per  kilowatt-hoar.  It  must  be 
remembered  that  5  per  cent,  is  a  high  rate  of  depreciation  in  a 
case  where  an  aver^^  of  ajx-aevanths  of  the  machinery  ia  idle. 
1  34  peony  per  kilo  watt- hour  ii  the  aellins  price  to  the  local 
supply  companies.  They  have  to  add  the  depreciation  on  their 
transformers  and  distributing  mains  and  motors,  and  the  interest 
on  the  capital  invested  in  them,  and  the  oost  of  ooUecUng  amatt 
accounts.  As  the  prices  in  London  vary  from  6d.  to  Sd.  per  kilo- 
watt-hour, there  is  obviously  an  ample  margin.  We  are  not  so 
much  concerned  with  what  uie  companies  charge  their  customers 
as  with  what  they  will  pay  us.  It  coats  them  at  present  more 
t^an  1  34d.  per  kilowatt-hour  for  coal,  oil,  and  labour,  without 
taking  depreciation,  trade  expenses,  and  profita  into  acoonnt.  It 
would  therefore  pay  them  to  ttUce  power  at  oonaiderably  over  our 
price,  say,  Sjd.;  and,  rather  than  add  more  plant  in  the  eaae  af 
extensions,  it  would  pay  them  to  give  even  more. 

In  the  above  case  the  worst  conditions,  those  of  lighting  a  city 
subject  to  foffs.  have  been  token.  Power  taken  constantly  can  be 
aupplied  at  a  much  lower  rate.  Factory  engines  run  about  54 
hours  a  week,  and  the  load  factor  of  a  large  number  of  engines 
can  thus  be  taken  at  about  one-third  We  can  therefore  supply 
power  in  large  quantities  at  0'65d.  per  horae-power  hour,  notwith- 
standing the  power  load  overlapping  the  maximum  lighting 
Bupply.  Large  steam  engines  can  develop  power  at  less  than 
O'ood.  per  horse-power  hour  ;  but  it  must  be  remembered  that  the 
power  actually  used  is  only  a  small  fraction  of  the  brake  horae- 
power  of  an  engine.  In  addition  to  this,  an  engine  and  boiler 
with  a  varying  load  works  very  inefficiently.  An  engine  and 
boiler  in  a  factory  con  therefore  be  replEiced  by  electric  motors  of 
very  much  smaller  nominal  power,  as  the  elaborate  systems  of 
counterahafting  and  belts  cnn  be  avoided.  In  addition  to  this, 
the  efficiency  of  a  motor  ia  fairly  high  on  light  loads,  and  the 
motors  need  never  run  idle. 

The  Appiied  Una  qfEleetric  Snergy. 
Tha  area  of  application  of  electric  energy  is  wideninir  like  the 
folda  of  an  opening  fan.  To  merely  enumerate  the  instinctive 
applied  oees  would  almost  fill  up  the  time  at  our  disposal.  We 
will,  however,  brie&y  indicate  a  few  of  the  more  salient  examples 
in  the  arts  of  metallurgy  : 

The  recovery  of  gold  by  electric  amalgamation. 

The  production  of  aluminium,* 

The  cheapened  production  of  phosphorus. 

Extraction  of  metals.  ^Electroplating. 

EUctro-t'ittion.  —Welding  and  annealing  of  hara.+ 

Ttxiilia  and  Dyeing. — Employment  in  sorting  delicate  colours,  and 

for  the  tinctorial  art  by  electrolytic  decom position . 
CAsfflim^.— The  production  of  alkaliea  and  chlorine  by  electrolysis, 

tanning,  and  laboratory  use. 
Tht  An  of  ll'ar,— Flash    signalling,   luminous  prtyecCion,  firing 

repeating  guns,  and  explosive  work. 
Tht  Safety  of  Ocean  T'raim'C  — Signalling,  controlling  machinery 

for  propulsion  and  steering,  and  ventilation. 
/>onifci(i'c.— For  lighting,  cooking,  Irailing,  and  heating. 
Ventilation,   knife -cleaning,  shoe -brushing,  nnrsery  use,  sewing- 
machine  driving,  and  for  laundry  work. 
Agrimlturt. — Already  described. 
flij/uisarini/,— PartiaUy  described. 
Commene. — The    transmission    and    repetition  of   thoughts  and 

impulsea  enoloaed  in  speech,  by  the  telegnph,  the  telephone, 

and  the  phooograpb. 

N.B. — The  author  has  received  information  from,  and  now 
thanks,  the  following  firms  and  gentlemen  and  his  friend,  Mr. 
James  Swinburne :  M.  Emil  Huber,  the  Mascbinen  Fabrik 
Oariikon,  bei  Zurich  ;  Herr  W.  Lahmeyer,  of  W.  IJthmeyer  and 
Co.,  Frankfort;  Mr,  C.  E.  L,  Brown,  of  Messrs.  Brown,  Boveri, 
and  Co.,  Baden  ;  ^he  Deutsche  Etektricitats  Werke  eu  Saohen, 
Germany ;  Mr,  Thomas  Porker,  The  Electric  Construction  Com- 
pany, VVolverhamnton  :  The  Crompton  Electric  Lighting  Com- 
pany. London  ;  Mr.  Chas.  Brown,  of  Mle  i  Mr.  S.  Russell,  of 
Silvertown  Cable  Works,  London  ;  Mr,  J.  Bailey,  The  Metro- 
politan Electric  Supply  Company,  London;  and  for  certain  of 
the  lantern  alidea  to  Prof.  Hele  Shaw,  Liverpool ;  Mesara. 
Ashmore,  Benson,  Pease,  and  Co.,  Limited,  Stockton;  Messrs. 
£.  P.  Allisand  Co.,  Milwaukee,  U.S. 


From  "  CorraatB." — A  story  is  told  of  a  good  kdy  of 
Slaithwaite  who,  on  a  visit  to  Hudderafield,  asked  the  Uire- 
m^D  of  the  electrical  gang  at  work  in  the  streets,  the  way  the 
"leeb"  waa  made.  The  foreman  replied  that  electricity  wae 
geaerated  by  currents.  The  woman,  thinking  thafcurrantB" 
was  the  word  used,  atraij;;htway  went  and  purchased  two 
pounds  of  that  toothsome  commodity.  When  she  foand 
that  the  electric  light  could  not  be  made  out  of  the  dried 
fruit  she  had  purchased,  ahe  coueoled  her  somswhat  ruffled 
feelings  by  remarking  that  "  If  it  ain't  bahnd  to  mak'  t'  leet, 
it'll  coom  in  for  makkin'  t'  Kersmas  puddin'." 

*  "  Notes  on  Aluminium  and  ita  Production  by  Electrolysis  and 
Electro -Fusion."  By  B.  H.  Thwaite.  Procudingi  Sheffield 
Metallurgical  Society,  1S91. 

-f  Messrs.  Clark,  Chapman,  and  Co.,  of  Gateshead,  have  had,  in 
almost  hourly  use,  for  the  last  two  years,  a  complete  electric 
welding  plant.  They  also  use  the  electric  energy  for  their  heavy 
traveUing  crane. 
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TO    CORRBBPONDBNTS. 

j4U  ItifUs  lUtfTTtd.  Snrrlarin  and  Managm  of  CompanUs 
art  uinltd  lo  /vmuh  luHee  of  Mutinff,  Ittut  of  Ne» 
Sltartt,  JnilaUtUiimt,  ContracU,  and  any  inftimuttum 
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^r  iKUratiHf  to  <m  tmitn-  Iwmimt  an  infarmed  tluU 
r  ang  aewviU   o/  Iktir    incmAoM  mtimUtdd   t6  im  tnil 

I  nemft  var  htM  mtuideratuiii. 

I    4U  MmmmuM/imj  iMUudett  ft/r  IJte  Editor  thaiiid  h*  addmued 
I  a  H.  W.  Itiuofl,  ISSliO,  SoMna-f  Ctimi,  Fltft  Strut, 

^H         landim,  S.C.     Apotpmmt  ammutaaUvrnt   wiil    not   be 
^H        notuc-i. 
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TO    ADVERTiaERS. 
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TO    BUUCRIBERB. 
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r                                                                          S  BWMIa 

•  moMte 

ItnwM 

Volud  KlJuidoni „..,..    3*.    U. 

..    In.    6d. 

..    Ui.    01 

Othw  PImm 4*.  lU 

..    9*.    «d. 

.      IB*.    6d. 

(Pmi  Pm    I'BjttbU  til  AdtUM.) 

CJMfiHi,  Po*f  OjHw  aMf  ^M^  Oni«n  for  Snbtcnptioiu 
ami  JdrrrtutmenU  MhotJd  hi  made  pafaUt  to 
C  H.  W.  UtGUK,  JS9-H0.  Saiuimry  Comrt,  Fled 
iitrtft,  Lofuion,  Mtd  m  cratstd  "  Uiuofi  Bank." 


MOHD  VOLir«B. 

fet.  IX.  of  n«w  MTtM  «/  "  Tax  lURvrmcAL  Eitainua  "  ma 
hf  kaJ  hound  in  Mim  cu>IA.  fiU  l«IMr*i,  p^M  ^t.  M.  Stiltttrthm 
Ht>  iM*f  tAnr  Mm  tofu*  *o«MiJ  /br  A*.  M,,  or  tvnrt  for  bituitnf 
MM  k«  t^laiiwd,  pn£<  ft. 


liton  ■ 


ST.  PANCRAS. 
The  St.  Pancras  authorities,  and  wpeciaWy  tba 
energetic  clerk,  Sir.  T.  Ecoleaton  Gibb,  muat  ba 
congratulated  npon  the  interesting  aad  cujmpr*- 
henaive  report  iesncd  npon  the  electric  IJgtitfaig 
scheme.  For  years  raunicipalitiea  have  been  win- 
ing for  definite  and  aatboritative  figures.  Now  wt 
have  ihem.  It  is  true  these  figures  are  those  of  pre- 
liminary work,  and  of  a  first  year's  work,  thoa  gmng 
only  a  glimpse  of  what  the  true  returns  under  nonntl 
full  working  conditions  will  be;  still  they  are  Mifi- 
ciently  clear  to  enable  those  who  ran  to  read.  We  biw 
the  ooat  to  a  London  autborityof  aaimtallalion  provi^ 
ingforamaximumofthirtythouaandlG-cp.  lamp* 
ninetyaxclamps.  Tbia amount ia i^.246. 14a.  1 
for  the  Bake  of  round  figureB,  let  os  «»y  £^ 
If  we  may  be  perniillod  to  say  so.  this  is 
modcrnto  coat.  Ignoring  the  arc  lauips,  it  woili 
amount  to  about  ^£3  per  lamp,  and  aa  it  ia  by  rmotm 
autboritiea  estimated  that  the  return  per  MUtniD  d 
each  16-c.p.  tamp  is  £1.  the  interest  on  ii3  «• 
3i  per  cent,  is  something  lesa  than  2a.  Id.  tf  (ix 
£3  is  borrowed  for  thirty  ye^rs,  repayablo  in  equl 
instalments,  the  repayment  te^kes  auothar  3s.  Tbna 
two  itmns  give,  say,  4r.,  leaving  iG».  to  pay  all  otbar 
expenditure.  Now  we  imagine  thai  with  a  weU* 
regulated  central  station  tbe  total  expeDilitan 
under  normal  conditions  ahould  not  bo  moco 
60  per  cent,  of  the  ivceipte,  or  12s. — briagiac 
grand  total  to  16s.,  leaving  a  balance  of  iB- 
upon  each  16-c.p.  lacdp  in  favour  of  revoDDe,  and 
we  trust  ultimately  in  dtmiuutiou  of  rmlos.  Wa 
have  always  favoured  municipal  aathorilioa  lataBf 
the  electric  lif^hting  in  their  own  baoda, 
taining  ibM  tbe  work  can  be  done  far 
economically  and  better  by  thia  thaa  by  any 
means.  When  this  is  done,  however,  it  is 
to  have  a  com  potent  engineer — in  fact,  to  havoib 
best  expenence  obtainable.  It  is  a  mitlsif  u> 
employ  a  man  with  less  experience  beoauM  hii 
t«rmB  are  ten  pounds  loss.  Tbe  diuioiitioD  of  oo* 
bill  by  ten  pounds  may  mean  tbe  increase  otandhm 
by  a  thousand  pounds.  In  tbo  figures  we  moBt  dicMl 
attention  to  tbe  enormous  cost  of  "troacbaa"  in 
tbe  motropoHtaii  district.  From  tha 
trenches  coat  J;l3,lti7,  conductors  £17,900, 
engines  and  dynamos  ii'18,100.  However,  all 
figures  speak  for  themselves,  and 
to  say  a  few  words  upon  the  futnra  policy 
St.  Pauoras.  Advice  froely  toudetsd  is 
followed  or  appreciated.  Tbe  astiraalad 
is  ;tl3,000.  To  puy  interest  and 
of  borrowed  money  will  take,  say,  firoin  MfiM 
to  £6.500  a  year.  Thia  losvea  aboat  60  par  oaot. 
for  working  expenses,  which  is  hardly  eaoofh. 
but  with  great  care  tbe  £13,000  inooma  ni^bt  bt 
fouud  enough  for  all  purposes.  It  is  ortdont,  how-  ^ 
ever,  that  exumsiona  will  rapidly  bnng  mto  play  lbs  W 
£30,000  or  so  of  treucb  work  and  msios,  e»paudisui> 
now  lying  idle.  If,  aa  we  sormisa  will  ba  tha  oiai« 
tbcu  tbo  returns  will  be  largoly  incraaaad  ia  pBfr_ 
portion  to  the  expenditure,  ami  tbara 
be  a  good  balance  left  after  all  axpeues 
beeu  paid.  Counting  oo  this  balaoaa  ia  la 
some  people  like  counting  obickaoi  ia  tba 
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foolish ;  yet  it  will  come,  and  for  some  time  might  well 
he  used  to  pa;  for  necessary  extensions,  instead  of 
charging  them  to  capital.  We  should  like  to  see 
mmiicipal  bodies  charge  only  the  first  installation — 
Bapposing  it  to  be  as  large  as  this — to  capital,  and 
fox  exteDaiona,  oat  of  revenue.  Repay  the  capital  as 
agreed  upon,  trnd  when  paid  off,  nae  the  money  thus 
freed  for  monicipal  improvements.  The  latepayers, 
it  can  easily  be  shown,  would  reap  bene&ts  both 
directly  and  indirectly  if  this  were  done. 


WOODHODSE  AND  RAWSON. 

It  has  been  onr  painful  duty  in  past  years  to  com- 
ment on  the  balance-sheet  of  this  company,  but 
never  haa  the  duty  been  so  irksome  as  now.  Previous 
balance-aheets  have  shown  a  good  thumping  profit. 
We  do  not  aay  that  in  oar  opinion  the  profits  thus 
shown  were  authorised,  but  certainly  the  share- 
holders under  the  circumstances  were  not  likely  to 
look  too  closely  into  the  accounts.  This  year  we 
have  an  admitted  large  deficit.  We  have  no  sym* 
pathy  with  the  shareholders  at  not  getting  a  dividend. 
They  knew  the  kind  of  business  carried  on,  they 
acquiesced  in  that  kind  of  basiness,  and  they  must 
therefore  take  the  rough  witli  i  he  smooth.  As  a  rule, 
theshareholder  doesnot  care  wbatisdoneprovided  you 
give  him  his  dividend—the  larger  the  better.  Most 
aharebolders  are  huUs  or  bears — the  one  set  are  on 
the  look  out  for  a  rise,  the  other  for  a  fall.  The 
genuine  investor  is  a  very  small  quantity.  In  pre- 
vious years  we  practically  exhausted  the  vocabulary 
of  animadversion  upon  this  company's  affairs,  and, 
for  once,  prophetic  utterances  have  been  verified  to 
the  letter.  If  we  had  had  the  knowledge  of  to-day 
when  writing  in  our  isaue  of  October  17,  1890,  or 
November  20,  ]  891,  not  a  single  word  of  these  articles 
need  be  altered.  What  now  can  be  said  in  favour 
of  the  company  is  rather  the  question,  than 
what  can  be  said  against  it.  There  seems  to 
be  a  certain  bond  fide  trading  basiness,  though 
the  exact  value  of  the  trading  is  a  kind  of  unknown 
quantity.  Assume,  however,  that  such  business 
results  in  a  net  profit  of  10  per  cent.,  and  that  it 
amounts  to  £120,000  a  year.  This  would  admit  a 
6  per  cent,  dividend  upon  £240,000.  No  amount  of 
manipulation  of  the  figarea  of  the  balance-sheet  will, 
we  imagine,  ahow  a  better  state  of  affairs  than  those 
asaained.  Of  course,  the  gross  profits  ought  to  be 
sufficiently  large  to  leave  this  10  per  cent,  after  all 
expenses  are  paid.  The  capital  of  the  company  is 
dose  upon  £622,000,  against  £382,000  of  which,  if  a 
6  per  cent,  dividend  is  to  be  earned,  there  is  no  trading 
business  to  earn  it.  We  take  it,  then,  that  this 
amonnt — viz.,  £382,000 — is  the  portion  of  the  capital 
which  has  been  created  and  is  used  for  company 
promotion  or  for  speculative  purposes.  It  may  be 
said,  however,  that  a  part  has  been  used  to  com- 
mence branches  and  buainesses  that  as  yet  have  been 
carried  on  at  a  loss,  and  which  may  eventually  realise 
a  profit.  A  caiefol  consideration  of  figures  past  and 
present  lead  us  to  the  conclusion  that  £240,000  ia  an 
ample  capital  for  the  trading  and  mann&cturing 
businew  concerned. 


CORRESPONDENCE. 

"Old  BAn'i  vord  li  DO  iBAii'i  von). 
JuUci  DMdi  thit  both  bt  tianH. 


MULTIPHASE  TRANSMISSION  OF  POWER. 

Sir, — I  have  read  with  great  interwt  the  valuable  paper 
presented  by  Mr.  B.  H.  Thwalte  to  the  Manchester 
Aaeociation  of  Engineers. 

Although  this  commuQication  is  still  "  to  be  continued  " 
ill  your  oeteetned  journal,  no  mention  has  been  made  up  to 
date  of  the  fact  that  the  Lauffen  Frankfort  poHer-trans- 
mission  plant,  aa  well  as  the  more  recent  but  commercial 
installation  at  Heilbronn  using  the  multiphase  or 
"Drehsirom"  systeni,  hare  been  the  joint  production  of 
the  Allgemeiiie  Elelttriciltits  Gesellschaft  and  the  Oerlikon 
Works.  I  be;:,  herewith  to  call  uttentioa  to  this,  to  us 
important,  fict  (hit  ibe  great  Berlin  firm — the  Allgemeine 
Elektricitiits  (lesBllschaft^which  we  tcpreaent  in  Great 
Britain — h»s  very  materially  contributed  scientifically  and 
commercially  to  the  development  and  success  of  the  miilti- 
phase  K^neTA-don,  transmission,  and  distribution  of  electrical 
enei^y.— Youis,  etc., 

F.  T.  EUGERS,  Ueneral  Manager. 

Electrical  Company, 

122  and  124,  CharinK  Cross-road,  W,C,,Dec.  19, 1893. 


CHELTENHAM. 


[The  foUowinf;  is  Mr.  Hall's  rejKirt  referred  to  in  our 
last  issue,  and  should  be  re.^!  in  conjunction  with  that  of 
Prof.  Ayrton  previously  given. — Ed.  E.  E.] 

Mr.  ffall'i  Beimrl.  —  la  accordance  with  your  iDHtructiona  of  the 
24bh  February,  1S91,  I  bee  to  report  on  tlia  best  system  to  be 
BdopMd  for  inti'oducinjf  tlie  eleoLric  light  for  the  purposoB  of 
public  and  private  li^hliiig  in  CliellenhaiD  ;  under  the  pro vinions 
of  the  Chelienhfliii  Electric  Li);litiiig  Order,  1892.  Apart  from 
the  W'Called  ByittemB  of  indivuluald  or  companiea,  electrical  dia- 
ttibulion  may  be  divided  into  two  gi'eat  ayxt^ms  or  divisions, 
which  are  uHually  known  as  alternating  and  continaaus ;  both  are 
regularly  used  in  Englaod  and  on  the  Continent,  and  each  does 
good  service  under  the  conditions  for  which  it  is  adopted— prob- 
ably the  best  English  eiainples  of  statinns  on  the  alternatinK 
*yBl«in  are  Oeptford  with  FerranlL  machines,  and  the  City  of 
London  with  Mordey  machines.  It  is  now  generally  recognised 
that  the  Geld  for  low-tension  continuoiis  currents  is  confined  to 
supplying  within  a  very  small  radius  from  the  works  ;  and  where, 
in  such  msthcts  as  St.  James's  and  Pall  Mall,  the  area  is  small  and 
the  demand  large,  there  can  be  no  question  as  to  which  is  the  right 
policy.  Where  the  distances  are  very  great  and  the  amount  to  be 
supplied  at  aoy  one  point  very  small,  tbe  low  teosion  must  give 
way  to  bieh  tension,  and  the  simplicity  of  the  alternating  trans- 
former, which  wUl  reduce  the  high  tension  in  the  mains  to  low 
pressure  in  the  consumers'  wires,  renders  the  use  of  high-tension 
alternating  currents  moet  desirable.  At  ^e  same  time,  it  is  righb 
to  say  that  an  iostallatioo  is  being  areoted  at  Oxford,  in  which  it 
is  intended  to  use  high-tension  continuous  currents  and  to  trans- 
form down  to  low  tension  near  the  consumers,  but  this  involves 
the  use  of  moving  machines,  admirable  in  themselves,  but  having 
the  weakness  of  all  moving  machinery  unless  attended  to  at  all 
times,  the  cost  of  which  practically  prohibits  it.  Alternating 
onrrents  have,  no  doubt,  some  disadvantages,  the  principal  <3 
which  are  that  secondary  batteries  cannot  be  used  either  for 
receiving  or  discharging,  and  up  to  the  present  time  smaU  alter- 
nating motors  have  not  been 'quite  so  successful  as  those  con- 
structed for  continuous  currents,  but  the  demand  in  Cheltenham 
for  small  motors  is  not  likely  to  be  on  a  sufficient  scale  to  warrant 
the  setting  aside  of  the  more  economical  eyat^m  to  provide  them, 
and  the  more,  that  there  are  several  very  promising  machines  now 
being  oQered,  though  not  yet  commercially  obtainable.  The 
extent  of  area  of  supply,  within  which  mains  must  be  laid  within 
two  years,  consists  of  the  following  streets :  High-street,  Ambrose- 
street,  Clarence  street,  Manchester- street,  road  to  Great  Western 
Railway  Station,  Colonnade,  Promenade,  Queen'c -circus,  rood  from 
Queen 's-eircuB  to  Westal-green,  Montpelliec-wolk,  Pi ttville- street, 
Portland -street,  Evesbam-road,  and  Winchcomb-street  to  Fitt- 
vilte  Gates,  with  extensions  in  such  directions  aa  may  be  demanded 
by  householders  upon  their  complying  with  Bcctions  21  and  22  of  the 
order.  These  extensions  may  and  probably  will  be  required  along 
Lansdawn-rood  to  the  park,  up  the  Bath-road  to  the  neight>our- 
hood  of  the  college,  to  Bays-hill  and  to  Pittville  ;  but  it  is  tmpoe- 
slbke  to  say  in  advance  in  which  direction  the  extensions  will  take 
place.  The  reasons  for  choice  of  a  system  therefore  resolve  them- 
selves In  (a)  Which  is  the  most  economical  in  capital  outlay  T  (6) 
Which  lends  itself  most  readily  to  extension  without  interference 
with  the  works  first  put  down  7  (c)  Which  shows  most  sconomjr 
of  maintenance  ?  and  (if)  Which  gives  the  greatest  convenience  m 
disCribation  t  On  all  points  except  economy  of  maintenance,  high- 
tension  altomatine  currents  have  the  advantage,  and  in  uiis 
mattw  it  is  most  dMcult  to  institute  comparisons  where  probably 
tha  personal  equation  of  management  is  frequently  the  Urgwb 
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liuliir.  Ilia  >iM  (•UoL«d  id  KDoiaing  tho  dMtroctor.  the  iomom 
lor  tha  cb«i«s  MnK  i  The  *iM  ia  in  h»Jid.  The  cblmnoy  luuli 
is  built.  Tli««  in  do  h-ii.  to  70  li  \t.  avaiUUo  u  all  lima*, 
lu  pioiiBiit}' to  liw  MiilUiid  KiulvKf  «m  ennUto  omI  to  be  <!•■ 
Iiv«r«d  la  IIm  bolUi'bnuw  wltlioiit.  the  OMl  ol  Owting  «ul 
wnlMulliitc  Roiluclloii  ■>!  nta»<linK  clivvw,  nuch  aa  wed);b  c!«rk. 
UmalMtfimr,  uiil  *u|«r)iil«niieat,  all  of  whiuh  would  be  >hnreil  wilb 
Mw  «tMlatf  worko.  AbWDtlanQe  of  walor,  the  Avoidwico  of  amoko 
Mid  iiolM  tn  Uie  uiwn  The  curront  will  be  Hneralad  ul  Uio 
eauLial  statloa  at  a  [ircwure  of  L',(i(X>  \olla.  11114  conve^ntl  ainng; 
hi)(hl)''mMUtod  coAcgnthc  oabln*.  oacU  «onil»liii]i  of  10  Ni>.  lu 
ca)i|i«r  wiran.  whlcb  «lll  trwiaisil  all  iha  curreiil  tor  publio 
Iwhlli>f{i  an'l  Utr  aboot  5,400  Ific.)).  aiid  ti-a.p.  lam^vi  to 
S(-  ti«Mr)[a>*><|uara,  aloiit;  AmbroM-Uroot  anil  UaiiFbe*t«r- 
It4«el,  to  «ab-alMioi>  No.  I  i  front  St.  Gec(|^'»  •quare  to  the 
ftub-RlAlioiia  ahoa  n  nt  tito  corn«<  of  the  CoIonDoide,  al  Caoibiaj-, 
and    oaar   the    now    dwb,  in    bighlF  innakccd  concentric   RAbiM 

Erojfortionaie  tfl  tho  eucriijr  to  bo  t(HO»inUi«t),  drawn  into  LubM 
ircuod  ol  jiapor  and  uoatd  with  oukariL.  and  etDbeiUled  in  the 
OOocrtte  walla  of  tboMinduilwlilchcarriM  tb«  lowiiraoaare  loiiinn. 
A  *peiiinioii  (i(  ibo  |«)>cr  tubaa  aocuBiuaniwi  this  report.  .Vt  iho 
•ub-alMlona  Inieafoicuart  will  be  jilaora,  the  nombor  of  wbicli  will 
be  inneaaed  fiooi  tine  to  lime  as  Iiirtlier  demiuidii  las  lij;liC  tiium. 
The)'  will  be  aorkcd  in  tbe  (iroporiion  of  3C>  to  I,  thua  icdiiunj; 
the  (jnwaure  in  tbe  dmlributinf;  reuuna  to  100  voll«.  Thn  law-)iruii- 
«nr«  ■x«t«tii  will  contiuenoa  at  St.  Ceorae'a  *quAt«.  Mid  in  tJio  first 
liiat«ii«i  will  be  eitMided  aIook  lUgn-attaot  to  Beib'foad,  and 
Irom  KifCb-MiMit  atontc  iIm  Celonnitde  to  Qaoon'a  I'iroui),  and  from 
»ub-alA((oti  No.  I  aluoK  CJareiioe  Mteiit  to  Uii[hiilroot.  It  will 
OMielat  o(  lour  bue  novtw  ■tHlia  each  Ijia.  •  ita,,  nod  two  each 
jin.itjiiB.,  CBiriod  u|»n  porostnin  imuUtora  in  n  c«iuont  ooniluit 
I3|tn,  in  width.  Bnd  arranged  ufion  the  thrc«>>iire  kviitiiiii.  By 
iiH'reaaintc  the  numbet  of  tran*farn>«i>  it  will  be  |io>klbIe  t«  tupjily 
aay  utmnuiy  of  ciirrant  thet  laay  bo  ier[iitiod  in  Lliv  ■trewte  aaiueu. 
In  the  wall  ot  Uie  Mine  conduit  it  1*  )iro|MmMl  to  place  jjnper 
tube*,  Into  wbicb  will  be  dnwn  bich  proeauie  cooceatrio  cablu. 
tbe  lampe  being  ai^ranind  foe  liKbtinK  la  aeriea  bo  aa  ta  roduee  the 
iwat  of  I  lie  natue.  all  Uie  atroct  lighting  buina  con  i  rolled  from  the 
•ub-Ujkt*au  So.  3  at  the  junotiod  of  the  Colonnade  and  lli,;h- 
•tteet,  It  will  be  nweawiry  toexeroiae  tir««lcnre  la  airangli^  the 
height  and  dlxaooa  aijiuL  of  are  bunpa  in  tho  I'liioioniule,  m  •*  t» 
obuiiu  a  biilliajil  elfael  with  an  eqiul  illumiiution  in  oil  paiU, 
•nd  Ihey  alrnuUI  lie  aua^ndtd  over  tbu  contra  of  the  roiul- 
vaj,  a«  it  i»  onljr  at  that  point  that  a  asffiuient  hetght 
CMi  be  obtaineil  without  obstruction  from  the  htaDchcB  of  the 
treti.  In  lliKb  *tr««t  and  aimilar  ptiooa,  where  the  ■liotxi  and 
IiDiKM  nrobiult  uji  to  the  linooftho  paioinenl.  ibolauijia  would  bo 
■luna  from  oliaiiw,  which  owy  bo  atrotGhad  acro«  the  Mrvet  trniii 
buildliiK  to  bollddig,  tjioa  nvoullojc  the  obatructioii  uauMil  by  the 
ordliur>  lamp  iiillM>,  and  I'lacinic  the  lamp  In  it*  beat  poiftion. 
In  each  at/ewt  the  wire*  «i!l  be  arntnind  in  two  oiroutt*,  one  of 
which  witl  itupply  nbout  t<i*0'thLnl»  of  tlie  whole  niambar  of  lampt, 
and  the  utiiei  about  onethird.  tlie  one  third  circuit  iiieludin;;  tho 
lau>|a  at  the  inUneolioit  of  croai  (tieota,  and  any  olhor  which  it 
ma)'  be  odobumj  to  k«e|i  aiiiihl  alt  niyhc,  the  two-thirda  circuit 
aapplvLuiE  all  tboae  tanjia  "htch  may  be  oJiliiiKui*h«d  at,  Miy,  II 
or  ll.lft  o'clock  p.ia.  The  lamna  lu  each  drcuft  wUl  be  aupplied 
from  »  aafNtnt*  tntarfoaiaer,  vhleb  will  bo  awitolied  olf  and  on  with 
tha  Ikicht.  that  obtoinioK  tha  light  in  ihu  moiit  i>oonoinical  mAnnor 
aMi  with  n  Btnaller  Um*  of  eoorg}'  than  by  nny  other  avsloai  ;  tho 
traiuforiner,  betna  deauned  to  auit  a  known  oonaliuit  b&d.  can  ba 
Bil«{it«d  to  work  with  the  ouiimuni  odicionct  nt  alt  tlmea. 
BhoiUd  It  ba  dmlrad  at  any  tiine  to  add  iinnuidiMMal 
Iftoipa  ov«  the  foo4waya  (or  apecial  oc«a«loiia,  Uiay  eta 
bt  auppUad  irom  the  low-proaauro  Hvatwtn  in  tlia  aame 
BMBiwr  aa  the  priiM*  hooaaa  »re  auM>lied  along  any  part  ot 
the  aUeeta  in  which  auch  low'preaBure  ayvleoi  ia  provided. 
With  napect  to  tho  cnoaiM  of  vapporting  the  lainpa  in  tho  t'rome- 
naile,  the  width  to  the«eotroof  tho  roulaay  \2!<lt,)  ix  much  too 
itreat  (or  any  aatwfactory  form  of  uantilevcr  to  be  luod.  Ilio  choloe 
Morefora  wfll  raat  between  oantro  pitlara.  u  tii(ht  ifinl4<r  or  uiroh, 
kodachola.  Of  thaae,  centre  pilun.  ouch  n«  are  oatd  in  Euston 
MkI  Totteshem  Court  roaicU,  would  onliroly  d«itroy  iJie  cbomcter 
of  the  aveoue,  and  be  mi^el  undeairafale  :  aixrhea,  if  bolow  tbo 
generwl  lino  of  the  irDot.  woald  tend  to  be  obttutie,  aod  would  bo 
aomewhat  laftt^uvo  of  u  large  railway  >tAlion  1  gltdora,  if  of 
Open  dcalgn.  »»}/  ainifle  Iriaogulation,  and  pUcad  very  Ugh 
•nwait  tha  briuichM,  nnglit  not,  be  notloaahle  ditring  tha  day  ; 
ehniiM,  (torn  I'liij'  iron  i>o*i>,  would  b«  leant  oblectkonaUe  dnrinK 
the  dityllglit,  and  tliia  ■>'at«at  would  nsadity  lend  itaeli  to  an 
alleralUHi  of  Um  level  of  the  lamp*  to  auU  the  rarj'ing  condiUone 
o(  the  lurroeodliw  foliace.  rroiiuon  hu  been  made  for 
■apBiBto  traiwformera  for  tJie  aaaontbly  room*  iiud  theatre,  jn  caao 
they  deekle  In  take  currant  inataad  of  running  thair  own 
(Mcbba)?.  The  InatalUtlon  at  the  oenlrvl  ■tation  will  conalat 
of  two  aaia  ol  enKinea  and  dynaawa  eomplate,  each  ol  which  wUI 
gtira  an  oatput  of  40,000  watta,  and  oae  aat  of  englno  awl  dyiuuao 
oenplete  to  gi*e  an  output  ot  IDO^OOO  watta,  a  nuuimiiin  eJ 
IW.O0U  watta.  or  4H.(inu  utxllaa  i  the  batldlnga  are  deaunied  (or 
conlinoova  eltaMton,  and  It  u>  propoaed  to  adopt  the  100,000  WBtl« 
•at  «a  the  unit,  wUing  engiiiaa  and  dfnamea  ot  this  aua  aa  the 
demand  Uionaiawi  Aa  aooo  a*  tha  pexuoa  alraady  daaortbad  la  In 
worklag  orda*  it  W  latanded  to  nroeaed  with  tha  exteiiaiena 
alone  the  atraeia  named,  being  tho  aaoood  peit  o(  Scbadala 
A  oTtheotdaa',  provtdiag  with  thraa  astanilone  another  unit  al  the 
oanual  alatioo.  The  boilara  are  projioanl  to  be  -  One  ex-iatiiw 
tubuUr  betler,  In  the  daaiructor,  I21t.  by  Tft  6in.,  one  additioaia] 
tabular  beltai  'Mli.  by  'lb.  tttn.  to  be  worked  at  a  prtaanre  ot 
•Olb.  par  aqoaf*  inob,  a«d  haalod  by  the  daativctor  Area.  In 
tlubcuarbotMOAftor  Um  BOmiMimwoiii  two  UncaaUn  bolkn 


each  soft,  by  Alt.  filn.  diameter  with  tlalloway  tubv.  lo  ba  wartat  I 
al  1301b.  pet  tquaro  inch,  and  additional  boilarw  ol  tha  aaawa 
tobenddoda*  thedonund  for  light  uiiea.  Tlw  oihI  ot  Uiaoattal 
alationa,  rab-WAtioDii.  and  hiitii  and  low  twiaion  iiuuua,«iid  Mmm. 
lamua  lu  the  High-pltvet  from  Towkart>ur>  ruod  Bridie  10  tka 
Bath-road,  Ainbroaeatteet.  Maochaaler  atient,  ('Lumaoa-ttM^J 
Colonnade,  I'roineiio'te.  Quean 'a-oirMs.  and  M  nut | laUtaf - nh J|| 
tbo  (loirlon  lamii,  and  Wincboomb-alreet.  will  bo  aboot  0<  ' 
The  oitenaiaD  ot  tbo  hichteiuioo  (tod  the  Icw-tonaioa 
the  (.ticcta,  detailed  in  Schedule  A  ot  the  order  wtthooai 
unit  complete  at  the  o(>Dtr«l  iilaiion.  but  oKctuaivw  of  1■ID^ 
niidUiQ|jafor*t(ootll((httng,  iiiUbc about  ££.4(J0  r>  -^i*. 

Uie  maohinerv  will  hare  a  maximum  out|>ut  of  '^it 

whidh  it  (xtual  to  9,00U  ^-C.ti.  Iamp%  or,  oxoluol^o  ui   -.,«.  ',^ 
intr.  of   7.100  8  c.p   power  lampa  avaiUblo  lot   aolo.     Balva  Ik 
dcuund  [ooehoi  IHO.OOI)  wntta  an  addiuoaal  usit  ahouU  ba  aU4 
logothor  with  nn  additionol  boiler,  and  in  Itkn  |>ro^>orli(>«  uotila 
output  ol  OiXi.tilMf  walu  U  rf«ch«d,  ao  oa  at   aJI   Umvm  to  lata  > 
raavne  of  at  loa*t  one  coonpUao  anit  and  one  boiler  ;  aftartiaia 
hare  boen  renohed,  tlia  roaarva  abould  be  twocoitijileie  unila.    TW 
oundntlAoraalldeeigned  aoaatobeof  mdicieot  alio  for  ■nolif  /mix 
und  the  eatimotea  ace  baaed  upon  the  naa  of  >  he  hl^ baa^  nim 
of  material  ao  ^  to  avoid  aa  far  aa  poaible  rocumnachaiqprfe 
iBiMUra  and  tho  fubaaqucnt  iatcrmptkiQ  ot  trotBo.      Tha  In^ 
din  til  bating  loalna,  and  tranifonuoi*  aro  lofBdeat.  to  prw  Jiia 
1,'JJU  lamp*  (taohof    Iti  c.i>.  between  Nowatreec  and  the  Oa* 
■iwlo.  4,'Vlo  laiQjj*  b«tweeii   the  Coleoaade  ond  Cmabtn.  ^ 
laiiipe  betwuBO  Cambmy  and  the  Uoth-rood.    3.S0O  hi   Ua  I» 
mcnado  lu  tho  New  Club,  and  t,JO)  bMwaeci   Lite    New  CM  ^ 
the  CJoecn'a    Hotel,    toftetber  with   all  that  «aii  be  nuaiiai* 
Clnronceatroot,  in  addition  to  the  tlwatre   aiwl   noaoniMjai» 
ThaadvRalA|eaof  dealing  with  tho  (jueelioa    in   the  iniaawl» 
deaciibod  are  that :  Thecapitallavolvod  ia  limited,  tintdttaah 
tuu"  wbethor  thote  iA  a  aufGdent  daoiand  for    the  olarttia  Ut 
TK'j  ooo(*<aary  extanaioiia  can  bo  mode  aa   the  deiaatid  Im  %> 
urism.     No  ^unt  U  purohaaed  until  thar*  le  a  raaaoaalk^ 
bnbiiity  that  it  can  tw  inmediately  aat  to  work  to  coin  ir-wa 
tha*  reducbg  the  pMsibility  of  kws  to  a  minimain 
variety  of  work  to  bo  done,  it  will  be  deaintble  to 
number  of  aoctiona,  aooae  of  which  can  be  beat  oairic^  u^^ 
trant,  aod  othem  by  pnrcliaalnn  the  matcriala  aud  (ilact^Mia 
LKwition  by  the  Cur^Mrotlon  wotkaen,    IVotutblir  Um  oaM  ^ 
lactory  dii-iaion*  wdl   be  :    Central   ttatioM    bulMioM. 
ongino,    dynonuM,    Ironatoraiera.    and    tvltobboMoi^ 
boilera,  purcboae  from  a  toaker  of  repute  :  ooudiail  ood  ■ 
(^rporation  a-orkmeo :  htgh-teoaion  matna  laid  caai[dala.  1 
copper  atrip,  contract;  capper  atrip.  6xing.  CorjioraUcM  1 
lonii  plUara,  contract  (  Uinpnillara,  wiring  and  &iii^,  Co 
Morkmen  :  loiiipn,  jfurvhoaa  (roan  nutkeriL 


Fuel,  ST5  tooa  et 

7r.  Sd £-Hi    0    0 

Oiloddwaal^ U    0    0 

Cnrboiia      for    K 

hunpaatCS  ...  114  0  0 
Labour  and  auper- 

viaion    1,018    0    0 

DepreeLuhm,    ro- 

uoiiv,    oad    in- 

tertot   I,i;4  l«    9 


£2.!^  16   a 


Atoa,  3M  at  £1« ._ 
aejKl  Baud  <d 
Timim  oalu  m 


AS* 


Bokneej^ 


Ara.  38  at  CIA .......  „ 

114.0(10  BimM  of  Tt*W 
•nltaatad^.. 


.»;.-•.  vm'*. 


m 


4«i 


Foet 

Od  and  waalo    

CnibuM  (or  M  looipa,  at 

o IM 

Liibovr  and  aM|MrrMoM .  1 ,4tt 
Itepreotelion,       repaifa, 

and  interaal   1,7M> 

Balance  (profit) 1,144 

£4.IW 

Th«  HirMt  lamp*  oro  oaaaiued  to  be,  ei  la  the  Pnim— ila.  II b 
the  iligh.atieet  between  St.  lleorge'eaquat*  eiad  tbaBuk-MaA 
ODD  in  rioteooe-atreet,  and  otw  in  the  tn*ii(lo  ea  St.  (iaarsiV 
aqoare  ;  and  the  coat  will  be  iiracticaUjr  the  aamo  oa  (■•  oKh  Ifta 
large  htniw  now  uaod  in  Kjigb**lreet  ^d  Ptxioi^Mde  fnm  lb 
haUnee-anaata  It  U  evtdaat  that  the  tireliiBi nary  purtlas  it  naa 
alo»a  wtU  raanlt  In  adolUmqy  ol  £344.  I*,  fld.  por  ooiBaM,  b« 
that  aa  aooa  aa  a  aeoood  unit  k  added,  the  aamwn  (vwar  ofD  b 
BwlBoiant  to  cover  aot  only  tha  witni  ooat  at  mwhm.  ba*  A*  ^ 
ioteceat  00  the  eitenaJMaa,  and  leave  •  uaofit  oqinl  to  aitoaaA  if 
i  jier  cent,  on  the  caMtol,  or  you  will  be  aUa  to  radoeo  tha  fhm 
to  Ad.  pet  Board  of  Trad*  nnit,  which  will  be  aqnol  1m  pa* 
about  3a.  4d.  per  l,<XiO(t.t  and  any  larthat  eitaaaiMa  m  Oa 
central  atation  idant  will  triable  yoo  to  itlll  lurtbor  nalaM  iha  pM 


COMPANIES'  MEETINGS 


WOODHOUSE  AND  BAWSOM  UNITED.  LUUTIIk 

Under  the  preaidoncy  ot  Hit  Rawwai  IUwmb.  tho  Ihhd  ndhan 
K«Mral  BMoUn^  ol  tiM  aborv  Comptaf  vm  Md  jMvity  al  ** 
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Cumon-stmBt  Hotel,  In  the  prerance  of  a  large  number  of  share- 
botden.  After  the  Secretary  had  read  the  notice  callinK  lor  the 
meeting, 

Tlie  ObMMrmma,  In  tnoviiiK  the  adoption  of  the  report  (whir-h  we 
C^Tsin  another  column),  Baia  that  the  oocaaion  of  hiHaddreflrinethein 
tbst  day  waa  important  to  the  future  of  the  Company.  FollowinR 
the  precedent  of  lx)rd  Aberdore,  he  had  committed  to  paper 
wkat  he  had  to  say.  He  remarked  that  he  wonld  have  to 
deal  in  detail  with  some  matters.  It  wbb  his  wish  and  that  of 
hie  eolleagtiee  to  give  the  ahareholdera  the  fullest  information 
on  all  matters  ooneemin^  the  Company,  and  to  place  them 
in  k  iNwition  to  correctly  GBlimaCe  their  poeilion  and  praspocta, 
(uid  farm  a  judement  aa  to  the  wisest  course  now  to  be  followed. 
Eh  commeDcea  by  arialyaing  the  lopses  during  the  post  year,  in 
order  to  show  them  the  eausos  from  which  they  had  arisen,  and  to 
•atisfy  them,  as  he  hoped  to  do,  that  Ihoee  causes  were  exceptional 
and  would  not  recar.  The  Gret  of  those,  as  shown  in  the 
praSt  and  loos  account,  was  that  relating  to  the  lamp  eettle- 
ment  action  amounting  to  £14,472.  They  were  aware  that  this 
Company  wu  pmrenLed  by  the  resolution  of  the  action  of  the 
Edison  and  Swan  C-ompany  from  manufacturlnc  and  selling  incan- 
deeeent  lamp*  in  the  United  Kingdom.  As  a  result,  thev 
were  prevented  from  atilisiiig  their  valuable  lamp  patents,  which 
bad  made  the  reputation  of  the  Woodhouse  and  Rawson 
lamp.  Subsequent  to  that  action,  the  Company  antered  into 
KTTWigemeobs  with  the  British  Electric  Light  Company  to  work 
under  Uie  license  obtained  from  the  Edison  and  Swan  Company. 
Owing,  howevvr,  to  a  technical  and  legal  point,  they  found 
themaelree  in  a  position  in  which  there  was  no  alternative 
but  ta  give  np  the  manufacture  of  lampa.  or  run  the  risk 
of  heavy  damages  at  the  suit  of  the  Edison  and  Swan 
Company.  B^  thove  means  they  were  deprived  of  one  of 
the  sources  of^rofic  from  the  beginning.  In  order  to  settle  the 
action  of  the  Edison  and  Swan  Company,  they  had  to  incur  a, 
heavy  loss,  the  major  portion  of  which  was  due  to  writing  down  the 
atoelL  and  plant  in  the  department.  Kext  November,  how- 
«vw,  when  the  lamp  patents  expired,  they  expected  to 
rasDine  the  manufacture  wibh  the  advantage  of  the 
reputation  which  they  hod  already  established.  In  the  mean- 
time they  hoped  to  dispose  of  a  considerable  portion  of  their 
stock  at  a  rat«  above  even  that  at  which  it  was  stated 
ta  their  stock-sheet.  The  next  item  was  that  at  Kidsgrove, 
amounting  to  £17,000  odd,  they  hod  loac  on  contracts 
taken  over  from  the  vendors,  and  «-ork«  taken  by  tliem 
whilst  in  the  service  of  the  Company  ;  also  the  debts  in- 
curred by  the  failure  of  the  jvendors'  firm.  In  the  matter  of  the 
Kid^rove  purchase  the  Directors  considered  themselves  juHti- 
fled  in  relying  upon  the  judgment  of  their  than  manager.  The 
reports  whicn  he  had  mtule  to  the  Board  spoke  in  un- 
qualified terms  of  the  advantageous  character  of  the  (jurchase, 
of  the  excellent  business  being  done,  and  of  the  op|xirt unities 
which  theacquisitionof  the  works  would  confer  for  developing  the 
other  business  of  the  Company  At  that  time  it  was  absolutely 
necessary  that  they  should  nuinufacture  certain  classes  of  elec- 
trical apparatus  and  machinery  which  they  had  not  hitlierto 
undertaken.  They  hod  lost  customers  through  not  being 
makers  of  some  kinds  of  apimratus.  Under  the  present 
management  the  contracts  underluken,  with  very  few  excep- 
tions, hsd  been  profitable,  a  largo  amount  of  business  had 
been  taken  up  and  had  been  carried  out  successfully.  As  their 
tnouagor  informed  them,  orders  to  the  extent  of  nearly  £fH),000 
had  been  offered  Co  them,  and  which  they  could  have  under- 
taken if  they  had  had  the  necensary  capital.  Ttie  work 
done  had  added  to  the  reputation  of  the  Company  for 
good  work.  The  third  item  was  the  toss  on  the  trading  and 
depreciation,  amounting  to  £37,000.  As  far  as  they  could  moke 
out,  nearly  £30.000  of  tnat  might  be  said  to  be  depreciation,  and 
not  actual  trading  loss.  A  portion  of  the  loss  was  due  partly  to 
agencies  which  had  since  been  cloaed  as  unprofitable,  and  the 
initial  cxpensai  in  forming  new  branches,  several  of  wliich  had 
only  been  in  operation  for  four  or  five  months,  and  they  were  now 
btyinning  to  pay  their  way.  The  most  prominent  was  at  Johan- 
nesburg, where  moat  lucrative  prices  were  being  obtained.  A 
great  deal  of  the  loea  on  trading  was  due  to  their  Cadby  Hnll 
factory,  which  they  proposed  to  close  after  ChriHtma>  for  a  time, 
and  the  expenses  there  would  be  reduced  to  a  very  small  item. 
BtandiDg  charges  which  had  amounted  to  £6,000  a  year,  would 
then  be  converted  into  a  profit  of  about  £G0O  per  annum.  Tlie 
sum  of  £5,050,  which  was  the  next  item,  for  depreciation  of 
patents,  was  the  proportion  which  they  hod  decided  to  write  oS 
each  year.  They  had  acquired  over  21)  patents  last  year,  of  more 
or  less  value,  and  at  a  mere  nominal  sum,  or  on  the  terms  of 
sharing  a  small  portion  of  the  profit  with  the  inventors.  That 
was  the  method  generally  adopted.  With  regard  to  the 
Epstein  patents,  it  had  been  shown  to  their  experts  that  tlie 
accumalator  made  under  them  was  destined  to  prove  one  of  the 
most  valuable  inventions  of  the  day.  He  cmphasiHed  this  by 
referring  to  the  use  of  the  batteries  at  Birmingham,  and  by  the 
fact  that  one  of  the  largest  firms  had  undertaken  to  supply 
motors,  etc.,  and  the  Epstein  Company  the  accumulators, 
and  there  was  little  question  that  a  majority  of  the  tram- 
way companiea  would  adopt  the  Epstein  system.  The  reason 
why  the  Company  did  not  work  all  its  patents  itself  was 
because  a  large  amount  of  capital  was  required,  and  the  only  way 
of  realiaine  a  profit  on  a  ver^  valuable  invention,  worth  £IOO,0(>ll 
to  £20li,OOU,  was  by  selling  it  to  a  company,  n'ith  reference  to 
the  depreciation  of  secnnties,  what  was  only  worth  £1  to  day 
might  next  year  be  valued  at  £'2,  £3,  or  £4,  everything  depending 
upon  the  market  value.  Their  securities  had  not  been  oought,  but 
wereheldlncompaniasbroaghtontbytheirasslstaiuM.  TheCEainnan 


then  considered  the  special  report  of  the  auditors,  and  which  was 
mentioned  in  the  report  on  the  balance-sheet.  Several  questions 
raised  by  the  auditors  at  the  dale  of  their  signature  on  liecemtter 
IS  had  since  been  cleared  up  to  their  satisfaction.  That  special 
report  explained  that  the  reason  for  the  tK>oks  not  faavins 
b^n  balanced  was  because  the  Directors  had  not  employeo 
a  sufficiently  competent  bookkeeper,  but  at  present  they  were  in 
charge  of  an  experienced  man.  Regarding  the  vonebora  which 
still  remainod  to  be  produced,  the  Chairman  said  that  the  Board 
expected  them  to  be  shortly  forthooming,  and  that  the  amount 
would  not  be  inconsiderable.  As  far  as  the  refiayment  of  the 
guarantee,  and  which  had  the  sanction  of  a  special  meeting,  he 
read  a  jiaragraph  about  It  from  the  original  prospectus. 
It  had  been  stated  in  lost  year's  report  that  the  iirospocts  of  the 
Company  were  extremely  promising,  tt'ell,  they  bad  tlien  secured 
the  contract  for  the  electric  lighting  of  the  Champa  Elysiee  in 
Paris.  Half  the  capital  had  been  subscribed  there,  and  it  it  had 
not  been  for  the  great  depression,  the  other  half  would  have  been 
raised  here.  As  a  result,  the  opportunity  of  making  a  profit  over 
that  concession  hod  been  lost.  Other  matters  were  the  Oncken 
Company  and  the  Epstein  patents.  In  the  former,  owing 
to  the  small  amount  of  capital  aobscribe<t.  they  had  to  take  the^ 
profit  in  shareii  instead  of  in  canh,  whilst  in  the  cose  of  the  latter 
they  had  considered  it  prudent  to  {lostpone  bringing  it  out.  The 
Directors  had  viewed  with  considerable  anxiety  the  probability  of 
findinB'£75,OIX)incaBh  to  repay  the  vendor  comi.>«ny  on  the  let  of  July 
lost.  They  Ruccceded  in  compromiaing  the  sclieme  by  paying 
£12,000  in  ca^h  and  f.ll.OOOin  debenture  stock,  instead  of  £75,000, 
The  Company  had  considerably  reduced  its  expenses,  and  by  the 
end  of  the  year  all  the  sources  of  loss  would  be  eliminated.  He 
hoped  during  the  coming  year  to  obtain  a  fair  wofit,  but  tor  that 
purpose  it  was  necessary  to  i>ay  off  credits  and  have  a  balance  for 
working  capital.  The  sum  required,  though  not  immediately, 
WOB  £UII,0OO,  and  they  proposed  to  raise  that  by  mort- 
gaging their  free  investments,  amounting  to  £70,000,  and  the 
stock-in-trade  and  merchandise,  which  amounted  at  the  date  of 
the  balance-sheet  to  £10,000  The  rate  of  interest  to  be  paid  was 
high— namely,  10  per  cent.—  but  it  was  only  a  temporary  loan  for 
12  months,  and  would  be  issued  pro  nita  to  the  shareholders  and 
debenture  holders      The  balance  would  enable  them  to  undertime 

firofi table  contracts,  which  were  offered  to  them  to  the  excent  of 
rom  £.30,00010  £40,000  as  soon  as  they  had  the  neceesai^  capital.  If 
it  should  fall  belon-  £60,000,  the  loan  would  be  immediately 
repelled.  Counsel  hod  informed  them  that  they  had  the  power 
of  creating  a  specific  charBe  upon  the  Company's  assets,  with  the 
exception  of  the  freehold  and  leasehold  premises,  which  were 
already  mortgaged.  The  Directors  invited  the  shareholders  to 
support  them  in  that  direction,  and  they  thought  they  were 
justified  in  so  doing,  seeing  that  the  branches  and  central  con- 
trol were  in  thoroughly  competent  hands.  He  then  moved  the 
adoption  of  the  report  and  accounts. 

Blr  John  Stokes  seconded  the  motion 

Dr.  W.  Bqnira  did  not  think  it  was  likely  that  they  could  raise 
additional  capital  until  something  more  was  known  about  the 
actual  business  of  the  romjiany,  and  in  order  to  raise  the 
tjuescion  he  proposed,  in  no  hostile  disposition,  to  move 
that  the  rejiort  be  not  adopted,  and  that  a  committee 
of  investigation  of  the  shareholders  should  be  formed  and 
report  upon  the  affairs  of  the  Cam|nny,  He  disclaimed  any 
imputations  or  suggestions  in  making  these  remarks.  Since  the 
first  two  years  of  the  Company's  existence,  its  condition  had 
clianged.  Formerly  they  received  dividends  ;  now  they  came  to 
a  loss  of  £120,000,  and  it  was  difficult  to  offer  any  explanation  for 
the  difference.  He  noticed  that  industrial  undertakings  hod  the 
knack  of  being  exceedingly  prosperous  at  the  beginning  and  then 
they  collapaeir,  and  that  was  always  t^e  case  when  the  whole  of 
the  shares  at  the  commencement  hod  not  been  taken  up  by  the 
public.  They  could  make  their  profit  for  a  year  or  two  as  much  as 
they  liked  ;  put  down  the  stock,  goodwill,  patents,  and  generally 
unsaleable  securities  for  any  amount  desired.  The  accountant  was 
unable  to  check  the  figuree,  he  having  to  take  them  as  stated  to 
him.  and  the  result  was  a  magnificent  balance-sheet  certified  by 
well-known  accountants.  The  accountant  could,  however,  do  one 
thing—he  could  insist  that  the  stock  from  one  year  should  be 
debited  to  the  second  year.  The  ultimate  result  was  a  heavy 
loss. 

A  long  and  exciting  discussion  then  followed,  and  among  Uioae 
[Articipating  wet|Mr.Battje,KaMra.BaoaB,  Loekwood, Oiifllth, 
and  others, 

Mr.  T.  L.  BAwaon  also  addressed  the  meeting,  as  did  ohn  Mr. 
Pope  and  Hr.  Stntohbary  (manager  of  the  Company). 

Ultimately   Sir   Rawaon  Rawaon  read  the  following  amend- 


ment, proposed  by  Dr.  W.  Squire,  and  seconded  by  Mr. 
"  That  a  committee  of  consultation,  consisting  of  five  of  the 
principal  shareholders,  with  power  lo  odd  to  their  number,  be 
appointed  to  confer  with  the  Directors  as  to  the  present  position 
and  future  prospects  of  the  Cora[iany,  and  report  to  the  share- 
holders at  the  earliest  possible  date,  and  also  that  the  baloace- 
sheet  and  statement  of  affairs  from  August  1  to  December  31, 
and  submitted  to  the  special  meeting  to  bo  held  as  early  as 
possible ;  further,  that  the  consideration  and  the  adoption  of 
the  report  be  deferred  until  the  report  of  the  committee  be 
18B2,  be  prepared  under  the  supervision  of  the  committee 
received," 

This  was  put  to  the  meeting  and  carried  unanimously.  The 
committee  formed  comprised  Messre,  filling,  Whateley,  Griffin, 
and  Bacon,  Dr,  Squire,  and  General  Fyfe. 

Blr  Raweon  Sawson  moved  that  the  Directors  be  authorised  to 
raise  a  sum  not  exceeding  £20,000  on  the  security  of  the  Seating 
aeseta  of  the  Company,  Hid  that  for  this  pnrpooe  *ho  borrowii^ 
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povan  o(  tb»  lHr»Mor«,  w«0((llD|r|«  lh«  M-ttttlM  of  uHociatftm.  b* 
IdoMuai  tram  £300.000  to  <«an,nnn 

Thh  waa  MiMnilad  bir  Mr  Joba  Stak««.  and  vai  idoptMl. 

n«  axirtiiiK  Dira^lon  and  &u<Hton  verc  Ihfn  rvi)lc«ted.  and 
tha  faeMtnff  adJoartiMl  mt  •««  fortb  in  the  ■R>«n<tin«et. 


THE  ELCCTBIC  COHSTBUCTIOH  COBPORATION.  LIMITED 

.  Cadar  Uia  iwoaiHenoy  of  Sr  llnatel  Uoopar,  EbM.,  ohkirnMb  of 
tba  Coninajr.  tbo  fourth  ordiury  g«n«r«l  meetiDK  of  (be  Electric 
CM«meuon  ODfpariuian.  UinUad,  waa  hold  on  ih«  ICih  tn*t  at 
(ba  Camwn-aiMat  lIoloU  io  Um  pMaomio  of  m  tnrf(»  numlior  o( 
ahAFaboMan.  Altar  tha  Mcrotary  (Mr.  W.  Sanwon)  had  mad  t.ho 
tiMie*  iMn**ttlaff  tliamoalEnit  (lbs  (irocaadin^  of  Kbidi  UiroiigliODt 
wen)  of  nn  Hnitoiitol  nalnrv). 

Ur.  Dvnnlll  Tuae  and  ooaiplainad  <A  bin  nllcltar.  Mr.  Wain- 
wrlgbu  liHving  be«a  cicliMtad  from  the  gaiUtirmf;,  nnd  ho  wlabad 
to  Ml  it  to  !>«  >hni«hoId«i*  whfitltcr  he  ■lioutd  not  he  permlttod 
to  M  tvoMmt. 

Mf  DaaMl  Coapar  fMtil  thai  it  wa*  n  inry  i)itii*ua1  tliliit*  for  a 
(jereon  alionu  iim  a  ahMnboldar  to  aocna  in  bbiI  ini«rft*n  witli 
the  f>">™<*'>'>K*-  '^^  Board  wonld.  bo«aiiR,  allow  Mr.  Wais' 
wtiDht  lo  be  preetnt. 

Tlio  Cfcalimaa  tha«  tcnarhod  tbat  he  waa  ft'ed  to  aoe  th«m  nil 
thera  (hat  dajr,  and  he  hoped  that  tnan^  of  (bom,  altar  whnl 
tbay  board,  vould  ba  BiDcb  bottar  Mluilled  wb«n  Ibvy  umii 
away  tban  ttiuy  war*  wbon  tb«y  <nU«rod  tha  loon.  lit  order 
that  b*  miKlu  iiM  under  any  tmputue  My  what  nilsht  be  c«q< 
■idered  a  little  itRMti,',  he  had  written  down  what  he  had 
to  nay  ta  that  it  muld  bti  prodmwd  a^inat  him,  and  in  that  way 
be  waa  aaro  to  be  able  t«  anawer  tar  what  he  ha/I  aaid.  Tttros 
■BOntba  ago  he  vary  rduRlaatly.  and  at  the  entreaty  of  bin  ml- 
leaifuaB.  undafMok  tbo  ohairniMMhi|i  of  the  CoriioratinD,  and  from 
tiwt  day  until  then  hli  b»t  eridoaTOun  bad  bean  dlreoted  lowartla 
the  re-«i(ablUbin|{  of  the  crudit  ol  tha  Corfioralion.  Heaodbie 
ooUeaitaue  had  atuuh  aanlully  («  the  ehip,  and  had  obtainsd  for  it 
within  a  (e«  waeka  a  poaitUai  it  had  never  beld  tfnoe  the  day  it 
oonunoMoed  work.  Sioce  bie  eteetion  as  chiu'rtnan,  the  time  ol  tho 
Corp*'**'*''''  hadb«Miaarlt4Mlane,  and  iho  Director*,  indliidualty, 
aod  MUoetlveljr,  had  (eund  manor  and  ciodit  to  aa  to  enable  them 
to  imM  alldanaMla,  and  Ui  do  that  iboy  had  bad  to  lanur  reefionei- 
UUtlae  wUob  be  did  not  iliinlc  any  other  board  ol  direeton 
wonld  hare  done.  But  thoy  had  faith  In  tiia  toondaeee  of  the 
L'or|K>rDtioa,  aiid  Uiay  thevicht  that  the  ahaivhotdera  would 
appncaale  their  cffoiin.  Tha  Corporation,  when  it  ilArtad, 
hM  to  make  lu  nauio  like  ell  now  com)nniai,  n.nd  had 
to  obtain  work  at  timea  nndar  oneroos  condiiionn.  Tlio  proBia 
earned,  thartJore,  ahould  not  bo  raiiko'I  (ram  an  ald.wMhliehed 
r.'omiiany.  Ha  iaalanotd  tl>o  work  at  Mai-nlicaier-iHiiiai*  utallon. 
and  near  Rathbone-plaoe,  (ha  oreehead  railway  at  l.iveriieol.  the 
worka  at  Oifoid,  and  Ibe  Sonlb  St*ffo(dthlre  trmmwayi.  Thote 
important  onlen,  10  eonHCitent,  g>TO  ibe  ('or)K>ralion  a  loAtiTiK 
aaa  »  Mtaae  in  the  trade,  and  were  a  cuaranut'  for  luiare  oKlmi. 
0(  Wbleh  tJiey  had  £00.000  to  £70.000  in  view,  Wbcn  tho  name  of 
the  CorpoiotUMi  wna  oatabliahod  it  would  unable  ii  to  obtain  <^n- 
tracta  on  nwre  favourable  tanna.  The  •xpniuinpn  ifalned  dutinK 
the  peat  three  yean  wo>aU  enable  the  Board  to  KUtd*  and  manage 
tha  ouainon  mora  llcmly  aod  eeoaomiatlly.  Aa  a  body,  the  rharo- 
haldara  had  not  euMNirtoil  tho  Corporation  aa  they  ought  to  haro 
done  in  the  iiaae  of  the  preJeretiee  cspital,  and  tlie  Diiecior*  hnd 
)iad  to  find  tbo  intana  to  oarry  on  the  t'onipany.  Thoroforo.  from 
their  praaical  knowledjte,  it  woeld  be  a  (ally  to  declare  a  dividend. 
Thay  DOW  aaked  llie  aliaraholdor*  to  noatfibuto  toward*  Ibe 
ilW.OOOeeouod  n>o(lfa|Cedeb««ituree,and  hrip  the  Ootporation. 
Mr.  l>oBiiaa  liad  taauad  a  elniiila.r  from  a  vick-brd,  and  he 
thoufibt  tJiat  hu  noilnna  ware  mmm  ot  (he  brit;bte*i.  Ho 
inlcht  ioalance  bla  <.Mr  Duncao'a)  remarke  about  the  BleMrlcal 
l^wor  AtWam.  which  uu  taken  by  tho  EhMrtric  ConaunetioD 
<'i)rpantlioii  at  a  Unio  piuv-  Fnun  that  day  until  ii  wa*  knMd 
to  the  liraMat  rominny  Iho  turooTw  gradaally  da'iodlfd,  and  if 
It  bad  beea  oontinited  by  lite  Kleotric  CoMtrurtion  <  'iii-poraiwn  it 
would  have  vanMhed  l>y  ibia  tJtao  On  the  olhor  hmid,  maiM^I 
NpeiMaly,  It  bad  reuatnail  iu  old  oatfnil  in  ii  monllia,  and  thin 
waa  iooruadag — the  Cori loratioo  waa  reoeirinf;  O.UOD  a  yoar  aa  a 
mlaimaai,  and  aa  it  held  the  balk  of  the  *harea  In  the  undoruk 
InC  it  practically  received  nil  that  wa*  oaiult  by  the  Klseirle 
Poww  Hlara|[fi  (kniiiMoy.     Sotncimo*  tliey  onuid  n»t  marry  (wo 


ipMllaB.  What  thay  wanlod  wa*  Ui  get  nleetrMty  la  tbo 
aOMUMilalora  and  the  other  in  a  diraoc  aiaaner,  and  eaeh  badaaM 
riwald  ba  k««it  diMlaoL,  to  tiant  thoeo  who  ra^uirad  eeaondar* 
battariea  wouM  ga  t«  tha  Eleotrieal  iSyaar  Standee  Caiapany,  and 
lor  tbe  other  ayatem  thay  ooald  oonae  lo  them.  Mr.  l>uanfll,  the 
bolder  a4  a  few  aham.  bad  aUo  iianed  a  tnpcalar.  wbiob  he  (the 
tkakaianl  (ruatad  Ibn  aliarebolder*  ■oul'l  (raat  ra|)onlf<atly  i 
bat  be  tiufied  they  auahl  not  be  led  away  In  a  •rare 
and  daatroy  tlieti  ptojiorty  by  ataieaianla  that  «ould 
«ially  ba  aaewoted,  A«  be  bad  aliaady  mentioned,  the 
laeeant   l>iraotara  bad  doaa  a  gr«al  deal  in   a   abort   lime   to 

Eut  tha  L'omrany  on  a  Urm  (ooiIiik  i  tbey  hoped  witli  new 
toed  to  do  mwoh  moradartoicthayoar  toconnenltalelheru«oiir<<M 
nl  the  ('oei|iany,  and  to  aoittiao  the  bnaiava*  to  tta  lefiUniale 
work  [  but  wbUH  they  ware  daiiHt  ibat,  they  lauat  not  Im 
liarraaaad  by  a  octnaiitleaal  Inreailnatten,  wbioh  wouhl  only  hare 
a  diaailriiaa  eCeoi  apen  the  baelaeee  of  the  CortwratlOB,  already 
earloaily  taitarad  by  the  auauk*  of  haaula  abanhoMet*.  The 
Mraetoa  did,  howeaev,  nut  wuh  to  withboU  any  InfonaaMoa  (ram 
Ibe  ahaialiolden  who  apjmnlod  lite  nndilum,  Meiani.  llmad*. 
fatataon,  and  Co..  who  wera  aMMt  able  and  jiaiiHtahlait.  and  who 
wanld  not  jiaaa  aiiy  ttaiiaacUoa  wbirb  wa*  not  Rtrktiy  ootrcFt. 


He  w»i  Inf ornt«d  by  their  le|[al  adiiMr  that  Mr.  DmrnUI^ 

ttun  WB«  out  of  order,  but.  ne-rertbelee*.  it  mi|;ht  no',  ba  «<l  d 

Elnce  to  ittte  Ihe  Mticlualon  wliloh  the  IMreclota  had  arrlTed  at 
n  the  6r«t  place,  he  himieir  held  ae  laricit  an  interaai  bi  thaCw 
poratloQ  a*  the  whole  of  tbo  Hhartbohlete  wheaa  i«<Mrka  Mr.  DMrt 
had obMiiied.  Homerelymentioned thattoabowlbal tlwBoMM 
a  vviy  *ub*Mnti«l  Interott  in  tha  property  of  tha  Co«iiBrad«a  TW 
Ditactorv  had  carafnlly  roixidcm)  Ihe  prapoeat  (or  llMap|wm 
rnentof  a  wiiniiiitl«e  in  the  raaelullen  anbadied  in  Mr.  Dwatft 
circular,  ood  Ihey  had  cometoIhecoMlaaloa  that  than  wmttrnj 
Krareobjoctiona  to  a  eommtuae,  Tlie  Dbaebore  i4  tha  Koarl  a 
now  conaUlutad.  had  nothin]*  whatever  to  eotteaa],  aai  K  A«t 
«onald*r«d  their  own  f<elin|t*.  Ihey  would  walanoa  Ibe  (H^ 
meni  ol  a  comirtttm,  but  Ihey  wore  norfaolly  mihttA  «■«  * 
woiild  be  detrimental  lo  Iho  lalareeUi  of  the  CoeporaU™.  Aim 
eKBrnjiloof  ihif,  he  mentioned  that  a  lore^  oontrart,  wtobUw 
had  hnd  j!oad  hofies  of  eecaring,  had  ffone  aayond  the  CwprnMa 
on  a  *ta<cnienl  miido  by  the  jrentleman  who  Imd  Ita  dbfUMlJbe 
iho  rumour*  eitMin^  Mneemtnfc  the  rorporatlon.  aad  a  '" 
an  lo  tl*  inahtlliy  lo  carry  out  ih*  work,  hml  nrrwantad 
o(T'<iing  them  th<i  wintract.     The  6nal   ■  ,i    of  « 

whjeh  (bey  hoped  they  had  eeoutwl  wa*  I'  ,«nd*4 

the  raaall   of  that  nMetlDj-.  poatibly  waliii>tf    l^ 
Cor|Miration  waa  In  a  poMlron  to  carry  out  tha  oODtrii.r»,  tkaa 
of  wliicb  ma  about  Cao,(KKl.     But.  allogethar  aiiart  Itm 
oon^lderatlon*.  the  tNrectOF*  co'jld  not  »«   that   tJ>«>     ^, 
nf  a  riOinRiillen,  or  Ite   ro|>att.  could  carry    llie    we*gbt  aMU* 
ebarahoiderv  which  would  the  Oiaminatlon    Into  the  adbbeda* 
<'ort)oralion  whieli  hail  jart  been  oiaile  by  tha  Rloctrlc  a»d  Owa^ 
InveelmentCompany.and  wbicbhadaoiatareat  intbuCe 
When   a   loun   to   tne  Corparalioa   waa  r«qiiire<l,    tlial 
caaied  an  eiaminolioo  to  bo  made  at  the  books  and 
na  exnort  ntportad  upon  che  worka.     Tho   reanll  ««b  (U  * 
Electric  and   Oonaral   Invottntant  Company   afcroed   to  (MM) 
eSltJOOa.  whioh,  h*  might  tall  them,  waa  abaolntely   aaoMian  • 
oarry  on  llio  bu*iiieee  of    the  Corporation.      -lurt-Iy  ll«e  fe 
oii^l  to  carry  more  weight  with  the  *hArohold«ra  lluA  ih*  ^ae 
of  ten  cwmiDitlew.     For  thoae  r«a*on*  (he    Dlrertora  bad  ^* 
the  concliitioD   that  lliey  meat  retiit  aa    moat    praludMtt 
carryin)[   of  any  aaeh   reaolatioo  aa  iadieatod    In    Hr.  Ih^> 
oirealar.     Al  the  eania  IlnM  thoy  would  regard  iba  paaalnyrfi^ 
a  rmotollon  ae  a  foto  of  lack  of  confidence  In    themaalv«    & 
hO|ied  Uiat  he  had  Ku(H<^ntly  itnpre— ed  them    wilb  tha  nvn 
uf  (he  iwue  ae  affeoting  the  (nture  ol  Ihe  Corporation.     Ae  naai 
■nffennf;  from  a  wrerecold,  ih«  Vice* Chairman  would  npbiia^ 
6|piree  in  the  balance' aheet.     He  tboagbt  that  he  wna  h^lw^» 
to  do  that  than  bimaelf.      Thoy  had  had  no  laanajclnr  UlacMvW 
•OHIO  time,  nnd  in  a  InTm  corporation  like  that  it  waaw 
to  ninnnico  iinloa*  Ibfy  had  •omel>ody  who  gur*  enoatant 
10  (he  bimiii«>M       Mr,  Courlenay.  rbn  vioachalmiaa, 
doinv  that  witliout  any  pay,  ami  In  that  way   ha  had  lb*  Mrii 
more  at  hi*  fingen'  ende  than  he  heil.  heoanao  ba  (Sr  n  f^p 
could  not  KiTe  the  (bne  or  come  lo  ibe  City  aa  be  did      Ba  ^m 
moved  ihni  Ihe  report  Ol  the  IMrectora,  and  the  amoanM  aaaemri 
Ihoreto.  be  trcrivad  and  adopted. 

Mr,  J.  trrdif  Conrtauty  (ncO'ehatrtnan)  rua|wwdei  «** 
pleaMire  lo  the  cull  of  the  chalraian.  who  had  ao  ptllafilly  MiHk 
Ihe  itaeixtniioe  of  (he  Corporation  under  the  ttylni;  Hr 
wilh  whiuh  they  u-eia  all  naora  or  leae  «ei|UBlnt«d .  Ha 
Iho  <*ornontioa  owed  a  deei>  debt  o(  p«iitu<la  for  th* 
linanoiul  *np|iort  given  U  in  the  tine  ot  nead  bv  .Hfr  lianM 
who  hai  been  loyally  aided  by  the  preaent  fVlFWinra. 
proponed  to  «o  thronpb  Ihe  pradi  and  Iom  aoponnt  and 
■lieet,  and  oiler  eucli  explanation*  aamlifht  »eem  oarvsary 
the  ptoflt  and  toae  aoouanl  SrM,  the  neail  oMea  ei|i« 
£7.870.  3e  Id.— wera  let*  Ihan  thay  weralaet  year  by  Q^B- 
w  hlch  he  tboiif(ht  they  wtHild  acree  ma  a  eobitaniuU 
nnd  tho  Director*  intended  to  aitll  further  reduce  titoaw  I 
■unonnta  under  Ihe  head  nf  '  aiwclal  eipeni^  "  war*  *ary  bivy< 
but  Iho  bulk  of  them  inl|;hl  be  deeaied  to  be  vxcaptltaml,  aad 
likely  to  occur  aifain.  For  InMaiu*.  ili''  Httrf  arnaant  la 
ollowanoeeon  oontraeiH  aniaein  (lie  dm'  r 

in  refard  to  one  im)>OTiant  account— nn:  'ha  lli 

poJilan      Electric     Su|>|ily     Company,     i.iir.oa-i         ) 
•laMtioni   of   vibration  nnd  olhrr  tr^t  iiutatlona  iDtahad.  Wil 
in    tho    opinion    of    tbo*e   who    hnea     il.i 
arranjteaMat  cnAo  to  betwpen   both  . 
one.       They  ware  indrMol    tnr    llmf 
Ibe  kind  ottro*   of    Kir    H*-. 
AnotbR  amount  aae  for  lymn 
Cheaikial  AsenL'j  (une nf  llir  •ii"-iiiiir\ 
tlea  of  a  licenie  for  aonie  ot  their  palen' 
(he  ptoiiev  working  of  paleat^  "  *•'•'>'  "- 
to  the  I'lioaplioru*  ('oin|any,  I 
t^orpornllon     hail    n     rery    r- 
Cheuiiral  An'M'y.     The  la*« 
(or  oatlay  In  conneoiKin  alih  ' 
<'ar|iarH(lon  wa*  bound  to  ti»i , 
ttmu,  bnt  follow taayeara  br- 
for  new  b«*Ta««.     The  main', 
account  In  the  peat  yi-ar,  nwing  in  ihe 
inrtnnt   caae  known    ft*    (bo    "t«f>e 
whioh.  he  Wa*  {(ad  10  aay,  raaoli' 
t.ano  Foi.     Tbia.  njraln.  waa  aar< 
wuald  be  felt  In  future  y«aii<.     Tlw'  i 
i(«me  oad^r  Ihe  head  of  efwi-lal  «i 
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TarninjF   now  to   the  balance  aheet,  tbey  would  observe  an   item 
1^  £6,470   for  difference  between   par  value  of  aharat  aold  nnd 
wnoDtit   realiMd,    which   they   \ail  iletlucted   from   the   rcnerve 
account  Ht  aput   tor   that   purinw;   and    thnt   wut   »   coavc- 
nieot   opporbanity  for  him  to  call   thair  attention  to   the  prin- 
ople  the  Bokrd  bad  adopted,   with  the  auprovnl  of  tlie  auilitors. 
-  Q[liAt  was,  nob  u>  Talus  the  aharea  they  held  in  Rub^idiary  com- 
BAlueB  at  any  other  figure  than  their  par  value,  but  to  crenle  a 
Iknre  reserve  fund  m  S|;ainKt  them,  ho  that  wh(n  the  aharos  were 
reaJuDd,  afaoiild  there  be  any  deficiency,  there  would  be  an  ample 
zeaerve  to  meet  it.    Thia  special  reserve  was  independent  of  the 
£18,000  leierve  for  ffeneral  purimaeg,  and  a  further   reacrve  of 
£1^000  for  bad  and  doubtful  debts.     The  amount  of  shares  h<>1(t 
by  the  Coirporation  had  been  the  subject  of  comment,  but  hcnshed 
tfaMD  to  remember  that  a  lari^e  jn'oportion  of  thene  eharc«  were 
•oquirod  in  payment  for  various  [latentB  sold   or  ticenaod  by  the 
Cotpontion.    They  should,  of  c^ourse,  preferred  to  have  t;ot  ciifb, 
bat  that  waa  not  poaaible.     It  became  necessary  to  develop  nn<] 
work  tlui  numerous  patents  owned  by  the  Corjiorution  in  Home 
wmy  or  other,  and  on  the  best  terms  tbey  could  get,  and  thiH  re- 
mark applied  also  to  the  provii^ianal  orders.     For  legal  and  otiiei' 
2iQasana  aspaiate  companies  had  to  be  fornieil.  They  invited  jieopio 
to  aaalat  them  in  forming  tbem,  and  thay  lia|wd  that  in   future 
thai  a   labeidUry  comiianies   would   be  u   Kource  of  coimideruble 
inoome,  the  Corporation  keepinir  itself  to  pushing  nnd  developing 
ita  manufacturinf  and  contracting  businei')',  so  fur  us   |>ractic- 
afale,   apoD    caah    tornis    only.      They   would    have    noted   thnt 
tltare  waa    a   sum    la    CHsh— £3.115.    liis.   Sd.—Ht    the    London 
and  Oaoeial  Bank.  Limited,  which  was  in  llijuidation,  of  which 
£3,000  iraa  on  a  joint  dejiosit  account  on   bKhalf  of  one  of  Ibc 
aabaidiary  campani«a,  as  a  (guarantee  fund   in  connection  with 
pataata  aold  to  them.       No  ofGciul  r>tntement  of   the  pi-osiiectii 
ol  thii  liquidation  bad   yet  been  made,  but  they  were  a^xured 
thatnoloM  would  accrue  so  far  ua  this  de|ioeit  was  conrerned, 
Aa  Btaled  in  die  report,  the  Directors  did  not  proimse  that  nny 
dividend  (hmld  be  paid  on  the  orrlinnry  share..!  for  the  |iast  j'cnr, 
bnt  ncommeaded  that  the  dividend,  nt  the  rate  of  7  iier  cent.  |ier 
annam,  be  paid  on   the  preference  shares  to  the  :iOtb  St-pteniber 
loat,  that  £30,000  be  placed  to  a  susjieDsc  account,  and  thnt  the 
balanoa  ol  £36,862.   Is.  5d.   be  carried  forwanl.     The  Directors 
baliavad  that  to  be  the  sound  course  for   men  of  biisiness  to  take 
andar  Um  axistio^  circumstances,  and  that  ibc  shiiruholdcni  would 
approTa  that  policy.     The  Directors  would  make  every  cH'ort  to 
realiae  aoue  ol  the  shares,  and  to  make  the  balance  of  profit  und 
iMa  accoDnt  available  for  dividend  pur|ioses  as  soon  as  iWHsiblo  : 
and  thou^  the  fixed  charges  were  somewhat  heavy,  he  saw  no 
laaaon,  with  strict  economy,  both  at  Bualibury  and  at  the  head 
offioe^  why  a  satisfactory  dividend  should  not  be  regularly  earned 
ia  the  Iqtnre.     Coming  to  consider  the  work  done  at  tlie  Bushbury 
worka,  be  mentioned  that  the  past  year  hod  boen  a  very  heaiy 
Ona  them.     They  had   turned  out  an  increase  in   the  amount  of 
work  in  their  ordinary  business,  aod  had  also  put  down  a  syiitem 
of  COB  tin  nous -car  rent  hi);h- pressure  distributioo  of  electricity  for 
Oxtoid,  and  during  the  exhibition  at    the  Crystal   Putnce  they 
deliverad  by  the  same  ostein  about  tM  bj>.  over  a  mile  into  the 
Crystal  Fauee  from  the  central  station.     The  Oxford  inslAllHtion, 
diey  vera  ioformed  by  Mr.  Parker,  hud  proved   to  be  thoroughly 
affioient  and   reliable,  and   it  would   stand  among   the  first    of 
the   installations    in    thia    country    in    the    future   as   a  means 
of    lapplyiag    energy    for    lighting    and     |x>wer.       They    had 
alao  oamed  out  the  contract  for  the  Liverpool  Ovoi'lieuil  Railway 
Company,  a  new  departure  in  this  country,  or  nearly  so,  putting 
down  tbe  whole  of  their  power  in  the  electrical  jiortion  of  the 
anainaering,  carriages,  and  all  nttccsiinrias  for  running  the  line. 
TniB  Una  waa  expected  to  be  in  running  order  about  tbe  end  of  the 
Tear.    Tbey  had  manufactured  and  installed  7^  miles  of  an  over- 
bead  ayatem  of  tramways  for  the  Sooth  Stiiirgrdsliire  Tramways 
Company,  Limited,  which  was  shortly  tu  be  o)icncd  for  tnttfic. 
This  work,  be  was  informed,  hod  been  highly  iirnised  by  tlic  Ituard 
of  Tndt  inspector.     They  would   readily  un<Iori<tand  and  apprc- 
ciata  that  those  contracts  had  many  novel  featuies.  and  being  the 
first  of  their  kind  did  not  aduiit  of  the  profit  thnt  wa»  to  he  inndo 
when  regular  busineu  was  ostablii>bed,  but  tbey  nii^ht  look  fur- 
ward  to  theae  being  the  pioneer  enterpiii^it  of  fiiture  t;re»t  busi- 
neaa  in  that  class  of  work.     The   worlinut  Kui<)iiiury  uere  now 
thoroughly  equipped,  aod  their  caiiacity  could  bolm-gcly  micnded 
with  giaat  oareDto^e  to  tbeCorpoi'ution,  as  theudditioniil  charges 
upon  additional  businoM  would  do  vary  much  ItuM  in  pro|>ortian. 
Ifr.  Parker  told  them   that  he  know  of  a.  substnncial   amount  ol 
work  in  different  directions,  which  beexiioctiit  would  lie  cntrufted 
to  this  Corporation  to  execute.     The  value  of  these  coiitiiu;ts  must 
not  bo  gauged  by  the  precise  cosh   returns,  but  niust  bo  rcgaided 
latber  as  contained  in  the  valuable  udvurtiMCmcnt  finm  such  im- 

Ktant  works  as  the  Liverpuul  Oveibead  Railroad  anil  the  South 
ffordshire  Tramways.  Other  imgiortunt  mattors  workwl  out  by 
Ui.  Parker  and  his  staff  were  suverat  inventions  for  thu  more  ecu- 
UOmical  production  of  linc,  cbloi-iiie,  and  alkalies,  and  to  carry 
some  of  Ineee  into  practical  ctTeut  the  Directors  hnil  fuunde-1  the 
Electro- Alkali  Com  [laiiy.  These  inventions  promised  succesa  in  their 
laboratories,  and  lie  hoped  that  Mi-.  I'arker  niii^ht  in  a  shore  time  be 
abto  to  report  that  their  commMvial  applii^atiun  whs  uijuaily  suc- 
cesafuL  The  history  of  the  ti'H.nsuci.iun  was  this  :  The  alkali 
patents  were  in  tbe  hrst  instance  transferred  with  other  iMlentsto 
the  Electro-ChemicaJ  Agency,  but  when  as  tbe  result  of  full 
azperiments  Mr.  Parker  arrived  at  ibe  opinion  thnt  tbe  alkali 
palents  promised  to  k>e  of  great  lalue,  it  was  cousidered  best  to 
pat  them  into  a  separata  comiiany,  and  they  were  bought  bock  for 
prefertad  shares  id  tbe  Alkali  Comiiany  from  the  Chemical 
Agency,  and  tbey  were  now  the  pro)ierty  of  the  Alkali  (^onipnny,  in 
wnicb   tbe  Electric  Construction   Corporation  had  u  very    large 


interest.     The  Chairman  bad  already  dealt  with  the  remarks  of 
Mr.  \V.  W.  Duncan  about  the  Electrical  Power  Storage  Company, 
which    wei'o,   in    some    important    particolan,    incorrecL      Mr. 
Duncan  was  unfortunately  not  present.      The  net  profit  when  the 
Eloctrical  Power  Storage  buainees  waa  worked  by  the  Electric 
Construction  Corporation  was  never  what  Mr.  Danoan  stated  it 
was,  nor  were  the  annual  costs  of  administration  what  he  stated  ; 
thay  were  really  about  half  the  amount,  because  a  portion  of  the 
account  was  for  17  months'  working,  and  a  large  anm  waa  inotuded 
for  carriage  etc. .  which  did  not  belong  to  administration  account. 
He  had  explained  the  figures  to  Mr.  Duncan  last  autumn,  when  he 
remarked  that  his  explanation  had  knocked  the  bottom  out  of  bis 
criticisms.     Ha  had  thought   fit  to  repeat  them  in  the   public 
prints,   but    tbe   reasons  for    bis    whole  attack    were    obvious. 
Riperience  hod  shown  that  it  was  practically  impossible  to  ran 
successfully  two  busineoaes  together  which  differ  so  much  as  do 
the  stora^rc  battery  and  dynamo  manufacturing  business.     The 
result  was,  that  whereas  the  busineu  bod  to  seriously  fallen  off 
when  it  wilb  worked   by  the  Electric  Construction  Corporation, 
that  it  had   nearly  reached  the  \io\at  where  no  profit  could  be 
earned    at  all,   they  had,   since  it  has  been  worked    teparately, 
nearly    doubled    the    output    and     were    still    increasing    it. 
Ho  thought  tbe  i<bHreliolders  would  wish  to  hear  further  details 
from  Mr.  Parker  of  the  important  works  he  had  alluded  to.  and 
later  on   he   would   ask   him   to  address  them.      Coming  to  the 
im(iortant   iiaragraph   in    the    report   dealing  with   tiie  general 
financial  |>osition  of  the  Corporation,  he  stated  at  the  outset  that 
tbt  problem  of  how  additional  capital  could  be  raised  on  terms 
which  would  be  satisFoctory  to  the  shareholders  presented  some 
difiiculties  on  account  of  the  many  interests  which  had  to  be  pro- 
tected.    There  was  the  first  mortgage  debenture  iasue  at  present 
of  £150, UOO,  then  there  wero  some  preference  shares,  then  came 
tbe  ordinary  shares,  and  finally  there  were  the  founders',  whose 
rights   had   bod   to   be  safegoarded.     He  was  glad,  however,  to 
be  able  to  assure  them  that  the  scheme  which  the  Bleotfio  and 
lleneral  Investment  Comjiany,  Limited,  after  a  very  cloae  atody  of 
the  whole  of  the  question  (with  the  assistance  of  the  moat  com- 
petent legal  advice),   had  devised  for  tbem,  was  one  which  pro- 
tccled  and   preserved   the  r^^hts  of  all  existing  interests,  ana  in 
this  connection  it  was  right  perhaps  to  tell  them  that  they  had 
bad  an   advantage   in   dealing   with    Uie  Electric  and    General 
Investment  Coni)ieny,   Limited,  which  tbey  should  probably  not 
have  bad  if  the  arrangementa  bod  been   mode  with  othen,   by 
reason  of  the  fact  that  the  Electric  and  General  Investment  Com- 
INtiiy  had  a  special  knowledge  of  this  class  of  industrial  nnder- 
takings,  and  they  bad   therefore  been   better  able  to  appreoiate 
tbe  great   potentiality   for   future  work  which  this  Corporation 
[lossessed.      The   problem    was   as    to   how    £100,000  additional 
cipital  could   bo  raised   on   terms  which,  while  they  were  eoffi- 
ciently  attractive,  were  not  unduly  onerous  to  the  Corporation, 
and  the  result  was,  he  felt  bound  to  say,  to  the  satisfaction  of 
tbe  Board.      They   were   raising   £100,000   of   new   capital  at  a 
rate  of  interest  at  6  per  cent,  per  annum,  which  waa  no  bigfaw 
than  the  rate  of  interest  paid  upon  their  first  mmtgage  deben- 
turet?,  and  the  scheme  provided  for  this  money  to  be  repaid  within 
a  comparatively  short  period.    Of  courae,  It  a-ould  be  obvions  that 
tbe  money  could  not  be  raised  on  such  exceedingly   favourable 
torins  without  offering  a  bonus,  and  the  form  in  which  thia  waa 
done  was  satisfactory  both  from  the  point  of  view  of  the  fntnre  of 
the  CorjHiration  and  also  from  that  of  the  shareholdeia,  who  had 
the  first  right  to  subscribe  the  money.     The  bonus  waa  given   in 
the  form  of  aa  income  bond  which  was  attached  to  each  deben- 
ture, and  was  of  a  corresponding  amount — i.e.,  tbe  subscriber  of 
every  i£10  second  mortgage  debenture  received  a  bonus  bond  of 
£10  freo  of  all  liability,  and  this  income  bond  would  commence  to 
carry  interest  from  the  date  on  which  the  debenture  waa  drawn 
nnd  paid  olT  at  par.     The  rate  of  interest  would  be  determined 
fur  each  year  by  the  dividend  paid  on  the  ordinary  sharee  of  the 
Coriioration  for  each  preceding  year.     It  was,  perhaps,  desirable 
that  he  should  explain  the  proceduTe  a  little  more  fully  by  giving 
an  example:   Assuming  that  at  the  end  of  next  year  debentutea 
lo  the  amount  of.  say,  114,000  were  paid  off;  then  the  income  bonds 
to  the  amount  of  £4  00(1,  corres|K>nding  to  the  debentures  which 
hod  been  drawn  would  commence  to  carry  interest,  and  they  would 
receive  interest  tor  the  year  ISH4  at  the  same  rate  aa  the  dividend 
that  might  be  tnid  upon  the  ordinary  shares  for  the  year  1B03. 
He  iin<l    no    hesitation    in    saying  that,   in    his  opinion,     these 
debentures    with     income    bonds    constituted     an     exceedingly 
protit«ble    investment  ;      but    be     ho|ied     to    convince    tbem 
thnt   the  terms  were  not   unduly   onerous   to  the  Corporation, 
because  the  Board  felt  thnt  tho  new  cnpital  of  £100,000  would  of 
itHcIf  produce  the  nmount  which  was  required  to  pay  the  interest 
Ihcreon  und  to  redeem  tho  debentures,  and  if  this  expectation  was 
realised  it  would  bo  seen  that  the  (.Corporation  would  obtun  the 
benulit  of  this  increased  earning  power  at  the  cost  of  merely  the 
interest   paid   u|ion  the  income  bonds.     On  tbe  other  hancf,  the 
shnreholders  who  subscribed  for  those  debentures  would  make  an 
exceedingly  good  thing,  cs|iecially  those  whose  bonds  were  drawn 
ut  an  early  date,  because  thay  would  receive  their  principal  back 
with  6  tier  cent,  interest,  and  would  at  once  rank  with  the  ordinary 
shard  I  old  crs  for  dividend  without  cost  to  themselves.     This  expla- 
nation of  tbe  scheme  would,  he  thought,  make  it  clear  to  every 
shareholder  that  if  he  wanted   to  secure  the  full   benefit  of  the 
arrangement  for  himself,  lie  could  do  so  by  taking  up  bis  propor- 
tionate allotment.    In  conclusion,  it  was  a  great  satisfaction  to  the 
Directors  that  the  Board  hod  been  strengthened  by  the  addition  of 
the  Right  Hon.  David  Plunket  and  Mr.  James  W.  Barclay,  both 
of  whom  orrupind  a  leading  |>osition  in  the  City,  and  with  whose 
nssistnnoe  the  uiononiies  thnt  must  bo  effected  in  various  directions 
would  be  judiciously  and  effectively  carried  out,  and  they  felt  can- 


flSite'      -^tfte'  E!GEKh*Hitlilil«NdmBER,' DECEMBER  ^.'  iSdK' 


Bdantthrt  wttbllM*  'amtni  of  llxi  HbuelioMem  ih.  i    > 
amifbanMo  to  lak«  ibeKrolrank  uiiiont;  tliccleod^.  'I  ^<i<  ]■  .  u.- 
td  tlib  cauiittjr      He  Uiun  ivconcjfiil  tlui  molJnn.  .  , 

,  PakTkM-,  •!  Ibfl  i«]iWi*t  of  UiB  ttiBirBUii,  addttMNl  Iko 
iBff.  Ho  iu>(l  thikt  tho  ViiwtrhairnUD  hwl  rafarracl  to  ike 
OMWat.  \Vatv«rhamIiwm,  but  Im  did  nat  ^|>omi  to  cMticlM 
bla  rmMlt*.  In  Uut  town  Uiov  l\aA  avoompli'liixl  »  tnrj'  li««v)r 
yMT*!  WMk,  itnil  ka  Itia  ^iltolrickf  ImcineM  ku  noi  iinr  <•  liii-h  livi 
•rrind  at  a  >tohiillo  *(a(V,  lh»  roiitntoU  o(  tba  ^mr  tuul  oantauioil 
ft  Itraal  ileal  uf  nov«li]r,  Tliat  ttui^elty  won  neevHBry  to  Uu  prO' 
BUM  of  the  bunincM  aiid  U«  t'raape<«d  ia  tba  Intuit),  bat  ilhod 
hJImi  Tcrv  ho*rily  upon  ilw  nlo^  Aiid  tbo  faetoi;.  TJmv  bad 
•aooowlully  iiut  ooini  miH  liiau|;uintnl  >  nyittoin  of  lijclitiDK  at 
Oxfocd  bylilKli-prvMHr*  codiIuiiuii*  ouriuiiU,  whioli  wui  «u<«««*ful 
WkI  wqumI  nocloubi  Im  ike  forerunner  «f  aniMt  deal  uE  btutiauw 
in  the  twLgTV,  and  they  'hod  uouted  vuliuUlu  ^laMoM  upon  Uiat 
•vKvoi.  Hic  LirCTi><»l  (>rcrli«ad  Itailu-ny  "M  [inKiticiUly  com. 
{dot«d,  being  Ibe  lnrgc«l  kMido  oI  electrical  traction  ca)pDc«rinK 
tbat  had  yet  been  &lt«in|it«il.  It  had  nilod  foi'  mwih  vzpcvuncnuikK 
and  IfiTtnilan  to  wocuro  ita  oaooaM.  wbicli  liad  boon  docoonnuatcil. 
noSuull)  Suiftjnliiliiro  tr*iaw«yo'ooiiCrMtl  wh«  aloo  tliv  draLot 
iU  kind  tbal  had  boon  carri«il  out.  li  was  cutw  Daai[>i«lcrl.  All 
tboae  twntraet*  bMl  run  tlmoogh  in  thi<  yoar.  ll  would  modi  in 
taki«g  tho  figuro*  of  thu  turnuior  tliat  the  (irotita  had  been  (aiaU 
MNM  KUWuEMturea  tuned  o«t  nt  U'al  t  citiainplon.  but  by  dcductioK 
too  Moda  boaght— Bucfa  u  euniDo*,  boilera,  cabto*.  etc.,  ufan 
wUA  the  proBu  ii-eie  ■mall-  it  weald  bo  ooen  Uial  tiie  t''^'' 
niion  ilioacloal  nuiiiiiiaetuteoai  WolvarhftinpUmliM)  bet*  good. 
Tim  otrlinary  boeiiKM  ol  tt>«  Ann  bad  b«M  fairly  vood  tbroutfliout 
tKe  ypor.  HMl  lh«y  bail  in  band  at  the  preaent  onotbinl  ot  ta«t 
f«v>  monafuAucni,  nnd  alao  Biachinory  (or  tlie  ceniral  ttactan*  at 
UaiicboaU«,  Leedii,  ('oaltiridt{«.  and  burnley  They  ooukl  not. 
aay  that  about  WnlverliaaiiitaD.altbouKbtJioeoniiiiittoo  h^jMMCil 
tM  nwtior.  They  had  b]m  had  worked  out  in  Iho  Uboroiety  oouio 
hatoro*  wbh-ii  proomcd  >iioow«ftil  aptilloation,  and  upon  aomo  of 
Iboae  pcttonM  (tie  Dirodom  have  decided  to  iiietiluto  the  Elei'tiu- 
Alksli  ronfMiiy,  Limitod, 

Mr.  LakBlll  tii<):i  oakeil  whetlior  the  C'hainnali  uould  nllon  bi« 
reeoliitiun  to  be  put  to  the  meetin|[,  but  wm  infotmod  that  it  wna 
out  of  oidor.     lie  ibcn  naked  why  tliat  wa«  Iho  «aw  ? 

Ur  Daniel  Ceoper  wid  Ibat  tlie  notino  hiul  boian  rocdi'ed  too 
late  by  ^4  tiour*. 

Hea»)t  rubd  out  of  order,  Mr.  Duaslli  rIbImI  thnt  lio  wiiiihl 
ouivaaa  a«  anioiidtnent  :  "  'Hint  the  oi'cuunli  be  not  adopted  or 
fMMNd  I  that  Ihe  I'irectorn  be  ruiuiieil  to  amend  ibc  midb  by 
■riving  particvlam  of  all  the  fhiuo*  In  mbtidinry  Doiiijnniea. 
Bc<aii«o  graMted,  and  palenta  aold,  and  tlie  amnuiiia  rtv^ivaMo  in 
•acb  CMO,  and  limn  whom ;  thai  Ml  eaooUnK  bo  adjourned  lo 
•aable  Ihk  to  bo  doDO.  and  ibat  freali  aooouolf  b(i  dullixtoil  ui 
arwy  ahareholdar  aovon  day*  before  the  adjourned  tneeclng.*  Mr. 
PimkUI  meaUonad  tliat  hmm  Umji  n  <|uat(er  of  a  mllliun  of  thrir 
eafrftal  bad  boeo  expmJed,  nut  iii  man ufattu ring,  but  in  exiiloi-.' 
Ing  compaiuea  end  deolina  in  «liare«,  VVlint  tbey  wniit4(l  to  knoo 
«-^  wkat  bad  bccoHio  of  Um  e2S0,0DU  irliich  wtu  ropieH.|iicd  hy 
•luuto  rooeiveil  or  to  be  ncaiveil.  Ttie  t.'hHiriaan  liad  Kald  llml,  bit 
holdlnif  In  ihii  ('iHn|«ny  va*  e(|itally  aa  Larue  at  lliu  tolal  nuiii>mt 
of  proiiea  whktii  be  |ib»  (|>eal(er)  had  obtntaad.  T)iu  hiuilw  «oiii 
to  him,  renurkad  Mr.  Dunnill.  Here  1V,380,  and  b«  did  not  knoK 
i>hMt  aaaoont  tliere  oaa  at  lliu  icoetinK.  ]>id  tho  Chairman  iinjily 
that  be  beM  more  than  S.iXKi  i>liarei  in  iho  ('o[(»ralion  *  He  waa 
of  0|iljik>n  that  tbe  ah*rcboldcr«  i^ould  bate  an  lnvi-*lit(ntlon  inndo 
by  natla«eD  totally  iDdopotidDOt  of  Iho  (llrtcluratv. 

lir.  W-  W.  Oeoko.  who  rooonded  ihi>  amendtnunt,  A«kQd  for  aoiuo 
iBtoimaUoa  conceraUig  the  aliaiu*  tulil.  luid  he  4<x|ireMwrt  the 
ofwionUiat  the  Itinctornahould  U'll  tliem  kIiuI  H«re  the  thar«e 
behl  by  tlie  C'oiii|miy. 

■r.  FwMheren.  in  opnoeinK  the  aweiidment.  remn/ked  Ibat 
uraonally  ho  Ha>  na4  aU<weUiei  iu  aecord  irlth  iho  Diroclon. 
There  wore  one  oi  iwo  aiMlan  wbksb  were  not  (MUfantory,  but 
Uiey  muel  not  foryvt  ttiat  alt  the  ahAieboldom  hail  an  int^ro't  in 
COBiBMii,  and  ibat  xaa  the  benefit  of  tbe  r<iiiit>nity,  H«  thon)(bt 
that  the  |irei'iouH  •|«alin'  wae  right  in  nay  ing  I  hut  they  ahould 
knnw  aoiMllting  itboet  tlie  »liiue«.  He  utgt^  thu  ;lihreho1iler«  not 
to  {MB  the  aiiMaidiBoot  put  forward  by  Mr.  [>unnill.  Starting  on 
m  new  yoar,  aad  having  oltnunated  Iroui  tho  hoeil  of  the  coooerti 
taaaf  Udn^  which  wen*  (letrliaealal  to  the  Intereata  of  tho  Cor- 
petMioo.  wae  it  wlt«,  be  aaked  them,  to  undermine  chat  by 
■ppoiMiag  a  eovnttilUeeof  IJiitettgeUon  T  Tbat  would  nieao  rein, 
«M  h*  orged  then  Mot  to  vote  tor  the  reaolutiun.  With  rvfer- 
anoe  to  the  iMue  of  £Uai.im  M<v>nd  mort^aue  dubentute*.  tlie 
Maker  aaked  how  iLe  C^iaiuiuy  e-outd  aLand  in  (he  e>«nt  of  n 
HoaUation,  and  wbiU  eonld   be  the  poaition  ol  thu  ineomo  bond- 

ifr.  nSanlag  ichainnan  at  llie  FJoclric  and  llnnemt  Invoat 
■nant  (.'.onpanyj  aaid  Ibat  It  wa*  nut  worth  while  to  talk  of  bow 
they  bMMiDO  aci|iMiinted.  The  Board  of  iIm  Cleotilc  Coliotrucllon 
CcimoraUoii  |iet  it  roughly  •ooietJiiufr  Ilka  Ihie  ;  We  e-artl  •  Uttte 
«ta2gbl«BlnB  on:  we  tJiIrtk  an  independent  invwUgation  wuMkI  do 
we  good,  end  llMt  you  are  in  a  poaation  to  do  that  and  give  uh 
adnoo.  Welt,  tliay  Mf  Electric  and  fienernl  Inveatouini  (om 
■MiiylUld  down  ooneliioondltlona,  trhloh  vein eoce|Xed :  previoaaly 
Umf  had  had  no  ImmImm  relationt  or  Aoaneial  dealiru:*. 
Tbey,  tberelore,  eMtered  Inta  tJie  examlnnikm  ]>or1ectly  Im- 
lartlally.  It  waa  not  pocxible  to  make  pablh)  the  report 
which  had  been  dntwn  up,  but  if  any  ihareboUer  were  to  rewl 
it  b«  would  not  roll  hUabarea,  butwiMkl  b«ymore.  There  had  been 
MBe  ■••bakee,  and  the  report  pointed  tbeoi  out,  but  with  good 
nta^paMnt  aad  a  ■■oall  outlay  tba  Cempaity  aboaibl  do  well. 
Then,  baling  got  the  lepotte  and  the  kiirea  before  Umui,  hia 
^^fcMd  dnited  lb*  praoent   Mbaane,  wfaloh  ha  asplalned.      Bo 


!  r''iMtlie£IO(>,0()(rwo«ldptad«eea  tuper 

>M  i<  'M:  >[K>,(hnt  wouM  pay  Iwk  the  iltlU.aW.< 
elmit'tiuliters  ouKbt  {•>  b«  i-alncce  tliereby.  To  put  th« 
more  plainly  :  lithe  ]x7r<wntngo  ol  the  £llJi<JllU  ta  aarmM.  ti  m 
£l0.i)(iii  -bteh  naya  bach  t*M>  i;l«0.O(»,  and  yot  Uw  it' 
remain*  In  Ihe  biMirteat  Tttoagn  tlie  wbeiae  had  haM»  < 
iintin  m  thi^  uawapepore,  muiiaol  regarded  it  ae  |walw<l>J 
tl<r  l.tiniif-ht  ihAl  •uDMw  wa*  onuin  in  future  with  cMd  am  _  , 
itiunl.  and  Im  i<lvi-«il  (he  HiMinl  to  let  their  (ooUa  be,  Mwaad, 
more  nnd  alill  moi  e  emnoiuy .  To  iIki  aberafaaUer*  hoaaid  Om\  , 
change  yoar  Boant  now  jut  at  the  Uun  when  yoa  arw  enagHg. 
Into  jiroajiorit  y. 

Mr.  MUUnxten  obMinxd  that  one  of  cJie  uWDibai  a  of  *im  B««d 
wiu  oOTi'iocli^  with  two  or  Ikmo  ootnpaoiea  now  in  lM{nidalMt 
He  thought  the  »lini«holdera  ahoold  know  tlie  name,  a*  it  mH 
inSuooce  their  votee.  tlei«terr«d  la  Mi.  lJibl«y.  wboMhe^M 
whtrtlier  he  irou]<l  i-ntitv  from  the  Board. 

Bfr.  Dibley  aaid  that  he  would  reiins  front  Uaat  ev«B»atta 
Do.iifl  tf  t.>«iri>  could  bo.  in  Iho  ellcliteat  eemw,  aajtldBg  tn0t 
iig'ilnHi  hiiii  io  oofeiieetion  with  nla  bernf;  niv  tiio  Uariw  arf 
I.l(taera1  Bank.  H« could  not  Ihtiik  of  reetKning  at  tba  i^mmt 
of  ome  or  two  pereoria.  ae  time  wouhl  bo  pa»iw|t  a  «du  tt  ■■■• 
upon  himiwlf  a<  it  ho  hod  done  eometbiag  iirroiiK-  ^V)|«•JBAM 
came  out  in  connection  with  that  l>eah,  Uiay  vouliUteMtev 
thnv  he  wna  not  lo  blame. 

Mr    Haneock  antiportoH  aoiue  of  tl>«  reoutrfce    waAi  tt  M. 

Dr  Dryedale  iteiWMMd  that  Mr.  Ihaanlll   ahiMifcl  wM|*mW 
nmenilment.  ae  be  uiought  it  eouU  rtot  b«  cnrrinl.     Be  Ba«i 
of  the  Rharehotdera  who  hait  vlalted  the  works  at  IV'oJi 
nnd  he  rc((nrd#d  them  aa  tbe  fltet  aad  moat  «itai>M«««l1 
in  thu  couiyrj-. 

The  Tia^cbatraaB  oonidilerad  that  it  would  Im  *wy  4«t 
inonijil  10  Iho  int«r«eC«  ot  tho  OMrporaiion  to  Kite)  to  the  iwkbn 
IiMt  of  the  *hAi«>  they  hold  In  auhndiary  ooiniianiiia.  IWy  ■■» 
be  luight  mention,  held  in  HI  cooiittnlu*.  Tli«  aharea  wvw Ikw 
aeciiriliee.  nod  no  bunk  would  give  an>di  mfomiAtiao  aMan  MdL 
If,  hoirever.  the  ahMuboldeta  wuMkI  aj>|>ly  al  tlioir  cAa^  itm 
ao'dd  iheiebeahown  the  liH  and  be  given  fuU  [BrtiaBiats  M  «Mi 
caac. 

Mr.  B.  Brown  (Lhe  aolidtor)  rctnaiked   Uiat  tlw 
mnkerl  nont  to  the  preference  aharea  in  tbe  evont  ol 
In  ihnt  (.-noe  the  doouaent  looked  ■«  li  tlw   Imomh 
eiiit  lui  Hell  a>  the  seoond  tnortgago  b>nda,  ihoiinti 
ihe  iiilcntion  when  it  aaa  drawn  up. 

Mr.  Berrlat  Mid  thnt  when  the  deed  wae  dnwB  uf>  Iti 
the  intention  thnt  tho  Inccxne  boiida,  in  oaaM  of  Itqa 
eilat  logollii^r  wUli  llio  aecond  iBOrtgogo  bonda  ; 
to  corns  lnli>  oxixlenoe  afier  llio  laiiter  heal  b«ai 
the  matter  coald  be  put  tight,  tliej  were  aniioafl  that  U  i 
done, 

Tbe  Sellotter  <rn«  of  ojiinioa  Ihot  the  nuittnr  ooald  be  ■ 

Mr.  DiutelU  ihon  comineneed  to  i«iua  rea'l  hla 
vrv  iiiicrj\i]ilctl  by  cr»oa  at  "  Withdraw." 

The  ninoiidment  wa*  thou  j>ot  to  tbe  iweeUiig.  wtth 
Ihnt  only    live   Hhaielioldei*  aupjioiled  IL     It  tti 
cnriidl, 

Mr,  Dnantll  then  'aiil  he  ihoalil  deiaand  a  poll,  but  ti»  •riMM 
informed  him  tliai  aMuidinir  lo  tbe  artlolea  thTii  aniM  he  k  p^ 
an  n  cjueatlon  of  ndjouiDinenl  of  a  neeltag  or  *te  •bMI^  d  * 
chair  inai). 

Tlio  original  nultna  waa  then  put  and  oarrlad  i  w%A  ■■!  «f 
dimontien^, 

Mr.  I>aoaUl  ihe^i  ilenuuidcd  a  poll  on  Utet,  but  ikia  eaa 
objected  to  by  the  aboreboldera  ganenJIy.  Hue  raqu^t  wae  h^ 
ever  vithdidwo  on  ita  being  aliowa  that  the  Baaad  b^  a  lav 
majority  (7.179)  in  |jroiioa,  and  Mr.  IVadietoft  had  3,<MVi 
including  the  reat  of  tlie  meeting, 

Mr.     .Taaiaa  Pendor  and     Mr.  John    B     Verity.    Um 
diroolor*.  wvre  feparatvly  r«-elecMd,  aa  wwe 
Mewra.  Hroals  l^toieon,  oiul  Vc. 

The  aaeeinbly  came  to  a«  end  irttk  tlte  MHbI  ««(«  ol  thaakaa* 
the  tliairman. 
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Annual  report  of  the  Ulraolocs  aud  alalcnMail  mt 
yearendiagJnly  31,  ID!U 

The  Dlrcetor*.  m  autitnilUw  llaair  npdrt  upaa  tha 
(or  lite  yoar  eading  July  31.  IMM;  doalra  la  ntawa 
that  tho  lavo'irable  oxpeotatAoBA  whirA  they  pntnnal^rf  ea 
eommenoeinent  of  the  year,  ami  whlL-h  they  eipuMiaJ  ta  1 
laet  annual  refiort,  have  not    bMa  raaUaod.      la  ooaa^BB  \ 
alnMOt  all  ni-dortakioga  ooiMieoted  With  alMtrlclty,  yowr 
ba*  (ell  eeverely  the  eoapedtloa  ei  tha  paai  y«u  acMkmi 
tho  depMaaioa  of  trade,  and  tula  depraiatwi  Ua  laU  w* 
heavily  o«  thia  Comtainy  beoaeea.  aating  on  tha  inaaltit 
rjueiitly  eifinaaed  dnaire  of  tbe  aliaraheldptv  that  the  li 
aide  at  tb*4r  oponUloni  aliould  ba  develOfieJ.  tha  llu^il  1^ 
tlie    ku    IH   mouiha.    forwod    branohea  in    thn  <i 
eleolrioal  eni«r|iHM<  througliaat  Eaglaad  oad  tha  li 
ot  that*,  aa,  lor  exanjia,  Sydnar  and  J 
Initial  loMoa  hieadent  la  Uietr  lomatlon,  haaa 
proniaing  andertak intra,  but  the  benaOta  llkal>  lu  he  ilartnl 
ihem  do  not  ahow  In  the  lata  year'a  bahwiai  Aaat.     TIM 
tbeao  devalopananta  lioe  baan  thoara  hy  tha  (act  tbat  iiitmwi 
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lamoTor  of  the  industiiol  portion  of  tho  Company's  bumneM  wm, 
in  the  Brat  tmt,  £73,25S,  that  of  the  second  y«Kr  waa  £126,01S, 
and  tlut  of  th«ynar  just  ooncluded  £151,121.  On  Uia  other  hknd, 
the  finuunftl  portioii  of  the  butinen,  which  has  been  repeatedly 
Etatad  totheabareholderH  tobethenuMt  proflbible,bas,owiiiKtothe 
finanolal  deprearioo,  been  almost  entirely  siupaoded  during  the 

eyear.  In  mart  of  the  Company's  branohes  there  haa  been  a 
monor  lesi  leriouH,  due  to  a  Urue  extent  to  the  unfavour- 
able perMd  ifhioh  aoeceeded  their  lonnatioD.  Owing  to  the 
aomtwr  of  UiMB  branahea  the  aggregate  of  such  Iobigb  would  in 
any  ease  have  proved  larse,  but  some  are  so  oonsiderable  hs  to 
require  special  notioe.  The  failure  of  the  arrBiigement  for  con- 
tinning  toe  maanfaotiirD  of  incaadeeoent  lamps  under  the  licease 
of  tho  British  Bleotric  Lighting  Company,  obliged  the  Board 
daring  the  past  year  to  clone  down,  at  any  rate  for  a  lime,  a  large 
portfOD  of  Uielr  Gadby  Hall  factory,  which  had  been  laid  out  for 
the  porpoae  of  this  part  of  their  buainees,  and  baa  also  obliged 
tbem,  a«  (hay  are  no  longer  at  liberty  to  sell  their  lamps  in  the 
United  Kingomn,  to  write  down  the  value  of  their  largo  stock  by 
7D  peroeab.,  the  aale' price  of  lamps  abroad  being  only  one-fourth  of 
that  raaliied  to  this  oonntry.  Toeir  valuable  urap  plant  has  also 
depreoiat^d  laisely  from  the  same  cause,  as  It  cannot  be  utilised  be- 
fim  tlie  expiration  of  the  Edison  and  Swan  patent  in  Novembernext. 
This  tuts  been  one  ot  the  most  serjous  blows  to  the  progress  of  the 
Company,  but  one  which  may  be  retrieved  when  they  recover  at 
that  date  the  rigbt  of  usirg  their  valuable  patents,  whieh  have 
gained  for  the  Woodhouse  and  Rawfon  incandescent  lamp  aa 
eatablislied  lepatation  tiiroughout  the  world.  The  Board  would 
point  ottt  another  serioaa  disappoiutment  in  the  industrial  depart- 
ment daring  the  past  yeeu'.  When  the  Utroctors  last  met  the 
flbareholderB  tboy  had  obtained  a  valuable  conoescion  for  lighting 
a  large  area  of  the  richest  part  of  Paris,  and  bad  entered  into  an 
agreemetit  whereby  they  had  secured  the  oo-operation  of  one  of 
titae  atrongeat  firms  in  France,  who  undertook  to  provide  over 
one-bait  of  the  capital  required.  This  would  not  only  have 
provided  a  XtffB  profit  by  the  sale  of  the  concession,  but 
woald  have  forai^ed  em^yment  for  the  Company's  works 
for  some  time  to  come.  But  owing  to  the  iiisu)>erable  difii- 
onlty  experienced  in  raising  the  required  balance  of  capital  la 
this  country,  the  advantages  accruing  to  thiu  ('ompatiy  by  the 
ooncenkm  were  lost.  The  oewly-aajuired  Kid^rove  and  Chiswick 
works  have  also  been  the  source  of  unexpected  losses.  In  the 
tatter  oaaa  the  Board  have  reduced  expenses  to  a  mere  nominal 
amount  The  kni  on  the  Kids^rove  works  was  mainly  incurred 
in  realising  tbe  assets  and  carrying  out  the  contracts  taken  oier 
from  the  veodoKi.  These  oontracCa  are  now  finished,  and  the  works 
have  been  placed  under  capable  management ;  they  require  only  a 
sufficiency  of  capital  to  enable  them  to  carry  on  an  important  and 
profitable  bnsineas.  I'he  remainder  of  the  loss  is  largely  due  U) 
the  large  amount  written  off  for  depreciation  of  stock,  which  had 
been  increased  in  theeipectationof  ademand  which,  unfortunately, 
did  notarise.  The  anion  of  Cadby  Hall  and  Uanchestor  under  one 
BMnagament  has  proved  most  unsatisf aotory  i  the  Directors  hate 
tbererore  recently  placed  the  works  at  Munches  ter  under  the  separate 
■DBiiagenireDt  of  tried  and  experioncad  officials  of  the  Company,  and 
are  r^oeing  the  bosinsss  at  Cadby  Hall  works  to  the  execution  of 
contracts  in  hand  and  actual  orders,  with  a  correspondingly  large 
rednetlon  of  staff  and  standing  charges.  Notwithstanding,  how- 
avtr,  tlie  serioaa  check  received  by  theit  iodustrial  department 
through  the  caosea  above  mentioned,  the  Direotora  consider  that 
tJie  Company  would  have,  to  a  great  extent,  recouped  itself 
by  the  reeulte  of  its  financial  enterprise,  if  the  past  year- 
had  presented  any  opportunity  for  launching  an  industrial 
oompany  with  a  reasonable  prospect  ai  succeas.  The 
Oneketi  Company,  which  their  contract  with  the  patentee 
obliged  them  to  bring  out  by  the  Itt  Ausust,  yielded  only  shores 
aa  the  profit  of  this  Compaay,  and  these  do  not  appear  in  the  pre- 
sent balaaoesbeet.  The  Epetein  aooumulator,  which  was  intro- 
daoed  by  Uiis  Company,  has  proved  a  complete  success  as  the 
moat  efficient  and  economicsl  on  tho  market.  The  Epetein 
Elfictric  Accumulator  Company,  in  which  this  Company  is  eo 
larwelvinteteetad,  has  been  manufacturing  now  on  a  commercial 
scale  lor  the  past  six  months,  and  the  result  of  ila  operations  has 
been  to  demonstrate  that  the  Epstein  accumulator  has  solved  the 
difficulty  of  using  accumulators  for  traction  purposes.  Owing, 
however,  to  the  general  financial  position  there  has  been  no  chance 
of  realising  the  value  of  the  Epeteia  patents,  but  it  is  expected 
that  this  Company  will  derive  latge  profits  from  them  in  the  future. 
The  IMreotOTB  are  glad  to  be  able  to  state  that  the  reputation  of 
the  Company  is  such  that  inventions  of  the  most  valuable  descrip- 
tton  are  constantly  placed  in  the  Company's  hands  for  develop- 
ment, a  share  of  the  pateota  being  given  for  their  Mrvioes 
in  this  reapect,  and  without  any  money  payment  on  their  part. 
Daring  Uie  last  12  months  the  Board  have  given  unceasing 
■tteouon  to  the  reduction  of  expenses,  and  they  are  glad  to 
ba  able  to  state  that  their  efibrta  have  been  auccesef  ul.  It  is  antici- 
pated tbataconsiderablefurtherreduction  will  be  effected  within  the 
next  three  months.  The  Directors  have  relinquished  their  fees 
■iBce  last  January.  The  Directors  regret  to  say  that  Mr  Philip 
BawscHi  was  ordered  by  his  medical  adviser  to  abstain  from  all 
bnainesa  for  a  time,  and  reeiifoed  his  seat  on  the  Board  in 
September  lost ;  Sir  Edward  'Thornton  also  at  a  recent  date 
t«qaeated  the  IMrwitorB  to  accept  his  resignation.  Your  Directors 
hive  not  filled  up  the  vacancies  occasioned  by  these  retixnations, 
for  they  ha^e  felt  that  it  waa  due  to  the  shareholders  that  the 
appointment  of  Directors  should  lie  such  aa  might  commend  itself 
not  merely  to  the  Directors  themselves,  but  to  the  general  body 
of  aharcJiolders.  The  auditors,  Messrs.  Jackson,  Pixley,  Husey, 
Browning,  and  Co.,  retire  in  accordance  with  the  articles  of  aceo- 
otalloD,  and  offsr  tbemaelvee  for  n'Olection. 


BAl4AIICE-aHBIT,  JUI-T  31,  1892. 
Dr.  £        s.    d.         £        B.  d. 

Share  capital  authorised  : 
aO.OOD  ordinary  sbarwof  £5  each    300,000    0    0 
50,000  ptejeieaee  sharaa  of   £5 
each 250,000    0    0 

£AeO,000    0    0 

Share  capital  issued  : 

Ordinuy  shares  of  £5  each : 
31,514  of  £S.  15b.  oaUed  up    ...    14(^877  10    0 
17,«a3  fully  paid  S8,415    0    0 

220,002  10    0 
Preference  shares  of  £5  each  : 
41,068  fully  paid 205,340    0    0 

434,432  10    0 

Less  due  on  calls 7,400  17    0 

427,(B1  12    6 

Debenture    stock,    oi    per    cent., 
£IIH,I87  :  lesshelcf  as  collateral 

security,  £10,625 08,562    0    0 

Mortgage  debeoture  bonds,  6  per 
cent «3,500    0    0 

164,062    0    fl 

Lees  outstanding 50    0    0 

164.012    0    0 

Pension  fund    1,563    0    0 

Baddebta,  reserve 2,433    I    8 

Sundrycreditors-Seeured    22,006    7    8 

Unsecured 24,810  15    3 

Bills  payable 12,488    5    8 

59,314    8    7 


Cr.  £        !.   d. 

Freehold   premises :    Cadby   Hall, 

LondcHi ;  Union  Foundry,  Kids- 

grova 79,309  12    S 

Leas  mortgages  thereon    23,500    0    0 


£&'>4,356    2    9 
e        B   d. 


Leasehold  premises  in  London  and  elsewhere   

Plant,  machinery,  and  tools  at  Cadby  Hall,   lees 

depreciation  ;    Chiswick,  Kidsgrove,   and  Man- 

ohesler,  per  valuation  

Stock  (finished  and  unfinished)  and 

merchandiiie   at   works,   depOts, 

warehouses,   and   branches,   per 

valuation   00,55.1    8    4 

Goods  in  transit   1,370  17  10 

Expenditure  on  contracts  in  hand.      22,186  13    3 


45,808  12    3 
2,S!S  IS    7 


37,554    2    1 


Sundry  investments 

Furniture  and  fittings  

Sundry  debtors 73278  J2 

Bills  receivable 323  14 


123.119  10    S 

101,847    S    0 

2,142  19    » 


CJoodwill 

Moiety  special  expenditure  on  advertising,  repay- 
able by  instalments  

Patents,  patent  rights,  etc 

Cash  at  bankers  and  in  band 

Loss 


73,802    6  10 
00,263    3    7 

5,669  0    2 

73,430  Ifl     I 

3,03S  le    8 

86,734  S  10 


£K*.aM    9    9 
PRunT  .IND  Loss  AocouHT  Ybab  ssDisa  JuLV  31,  1892. 

£     B.   d.       £      B.  d. 


Dr. 

Salaries 

Printing  and  stationery 

Postages  and  telq^ams 

Legal  expenses 

Travelling  expenses    

Directoi^''^  feet,  £2,000,  lees  amount 
waived,  £1,137.  lOs 

Patentfeea 

Bent,  rates,  toeurance,  etc 

BoyaltiBB 

Bad  debts,  £.1,iH9.  I7i.  M.,  less  re- 
serve £2,B00 

Bad  debt  reserve 


7,764    8  0 

1.030  13  3 

St»  18  2 

1,300    8  6 

905    9  0 

862  10  U 

mi   8  1 

2,660    6  9 

1,954    2  10 


Advertising   

Catalogue* 

Exhibition  eipensea 


949  17 
1,773  15 

0 
10 

S.eSB  0 

781  12 

1,766  6 

8 
0 
I 

Debenture  interest 

Lois  on  lamp  settlement  and  action 

Loss  at  Kidujrove   

Less  on  trading  and  depreciatioQ  of 
stock,  plant,  and  tools   


14,472  II     3 
17,784    6    4 


9D,3S0  18    2 


8,21S  11    9 
9,360  18    2 


37,274    3    7 


Depreciation  on  patents 

Depreciation  on  iaveetmenta.. 


5,650    1    4 
28,012  to    0 


69,681     1    2 

31,e>2  11     4 
£139,111    6    7 


(V.  «       «.    d. 

Net  profit  alJaty  SI.  1801    Sl.-iSO    I     S 

LoM  approprutua  to  p*y  dividend      4S.A09  Id  10 

8,0K    7    7 

B«aerve(und Sfi.OOft    n    0 

Broufht  forvard  (rool  Iwl  you-    ..      — — 

Intamt  on  hauw  aod  inVMtnMnt*    .... 

BMliBMOrt  dlwooni  Aoeontit 

PNOilvaiR.  Miwfor  few.  Me 

BaUKW-^.r.JoM    l'.K>.7<M   M     .-> 

Lmb  btiMghl  fonrartl  «  a)Mv« (.1,<>3<>    T     J 


41.000    T 

7.5M  1.1 

370  HI 

1.41-^    6 


BUSINESS  NOTES. 


i<«.iu  a  III 
i:i».in   6  7 


YORKSHIRE  HOUSE-TO- HOUSE  ELECTRICITY  COMPANY. 
UHITED. 

MiWten:  (ItiMvomr  Talbot,  Hoath&alil,  Burloy,  lA>da  (dMir- 
man)  I  OMrse  Uono'  ('roBrib«r,  civil  antflnaor.  HuildoraflaUl ; 
Robert  Witliain  K.hliMn  (John  VtrmlvmadCo..  liofi'.  Uuit*d|, 
MigiiMW,  IiAncI*  :  Robert  Iludaon,  Bogineer,  (liyctiwiiio  Foandry, 
naar  Laada :  Samuol  Incbam  (lUingwotth,  Ingli&ai.  and  Co  j, 
Utabw  iDMCliant.  l.ood'  ;  Artbnr  Grocnhou-  LupUin  <\V'm.  Luuton 
■ad  Ho  t,  (JiMli  nunufaRliirar,  LmkU  t  John  Tbonuw  Poanton, 
MaluNby  Hall.  Thtrak. 

H*|iaTti>(  tlia  Dii«cu«s  und  atatoaaant  at  accoiinia  Ui  be  ^- 
•anlco  t»  Uia  ordinary  gooanl  moMins  of  ibe  Coiu|iiuiy,  «u  \\  ed- 
neaday,  Iha  SBah  Deaetnber,  tfiPS,  nl  S  3(i  o'cilook. 

A  IreehaM  eaUte  in  WijiicIi«Jl.i«iul,  Ijendm.  iroinodiktoly  buhiiid 
Uia  Ciml  Kortbem  Kailwny  Suuoii  Hobd,  oonMiaiaft  u|>waidii 
of  SB  acra,  adntlralyly  adapUvl  for  tba  Coapnany'a  jHirjiOMw,  and 
ba>in|;  tlia  advaoUtKe  of  a  tivor  franUga,haa  becoi  purclioMii. 
Ilia  ixoparty  IndodM  ieT«ral  wMlutiopa  and  mImt  buildliw 
whiebaranMat  preaeiit  roiiuirod  by  lh«  Company,  am)  from  whioii 
a  twibtliabeuwaerived.  Toe af«ciion oi  worliahna been riitoroualy 
paabed  (onrara,  but  ib  h*«  bean  found  impouiible  to  ooiuplcte 
tbooi  aa  woa  m  «a*  expected,  and  il  will  probably  be  cotly  in  the 
wm)»|r  yaac  befnrc  thay  are  to  onoralion.  Undoricroand  culvorU. 
■bout  l&.UUO  yard*  In  lenuth,  lor  Uio  rvcaption  of  dlnlfibutlnic 
eablafi  have  bean  UlJd,  aiicTlhe  dnKrint;  tn  ol  ihe  cable*  ta  uaw  In 
npid  (iiCBiwe  An  artaDgeuMtil  waa  inad«  with  lh«  Eigli*&y>i 
UonUBiUee  of  tbe  Leed*  County  Council,  for  the  neoeMary  treuoti- 

a[  to  be  undeitelMn  by  Ibcir  atofT.  by  Hhom  tbe  •rwk  haa  been 
miraUy  and  axpoditiaunly  done.  Tlio  ai>pllcatta«i*  for  (upply 
■f  current  alt^uly  nwalvod  axe  aulKRlsatly  oumorovia  to  load  tbo 
l)lr<«l«ni  to  Antlci|«l«  a  »uec«i«lul  buaJnaM  for  ibo  Company. 
Thewhnl«o4  tlia  praatnt  l>lt«ctot«  having  been  appuiiiUKl  uniU'i 
•rtiela  7T.  their  appeiatin«Nt  will  TOc)iiir*  oonltiiuation  l<y  tbu 
■hareholdeni.  The  retirinK  Direolon,  Air.  Oroa>eiioi  Tnlbot  and 
Mr.  Robert  WUliwn  Eddiaon,  being  elisible.  aQer  theuuclvai  lor 
fixJeolMD-  Mr.  Jofan  Goidno,  joo.,  olota  hinueU  lor  olecliafi  by 
Ih*  Cnn|<M>y  a*  auditor. 


Hr. 


BAUMTK-BlIMCr,  JUSK  30,    I8R-.'. 


(.'•(litAl  autboiiied  :  lOU  founden'  iliarM  (£5  «ao1il 
m.lMiiiniilinuy  ■Ureali5eacb) 09,5m    0    0 


Ca|iit«lHauaid  andoallud  up  i  lUO  touaduta'altaiog 
iCSm^htiOOi  S.7l8onliMrT  ibjireii  (£!.  liM. 
petahkt*  called),  CIO.TWI  i  leaa  uaUa  in  .^r^«u. 
£1,083 


Lij*n  00  motiitaiM  ol  land  mid  prvmlaea  in  White- 

hall  r«*d.  ImkIi 

INracton'  remuneratwa 

Suxlry  vrediton 

£33,069    10    C 

C^.  £      a.    0. 

Frvabeld  band  and  buUdinipi   10.180  13    -1 

UaoUMTT ',.1...^  ....  „  A. 301     'J  II 

MalD* „^..,...M. „.,....  *    *    I 

Coat  e(  provliional  ofdor  ,.;,^u;  „.».„. .h..,.i., ......  HStt  ID  1(1 

Pr«liralnAry  aipanaai I,2W  14    A 

ItaBdry  defel4fa U    ft    fi 

CtahenilaaMilwitblloanlofTnMl*    £,O0O    »    0 

ChAatbankwa i.3n>    4  10 

CUilnkaMl    0    '.'    B 


£ 

>*- 

d 

500 
09,500 

0 

u 
0 

CIDO,lXlO 

0 

0 

l-l.81-.> 

w 

u 

£IM12 

Q 

u 

lis 
Bie 

0 
0 

to 

0 

<l 
r> 

£12,003  10    fi 


•  nurawpUaa.— Tbo  new  {.ulclior  thamMpilo*  tnade  by 
itiUah,  ol  AddreaMtfaaw,  Berlin,  are  beuif  aouMwbab  oatosMvely 
uaed  foroheniJaal  labotatory  and  eetnmarchtl  pBrpoMt.*  very  con- 
venteat  Maaaa  Mux  tliua  allonlad  ol  obt*Uilng  MuaJleurreota  by 
tbe  aimpla  U(mln(  on  of  the  Raa.  The  fulloving  detalli  are  gtvan  : 
No.  l,^aleiBenl«,  I'li  nolta,  InlemaJ  reaiataaoe O'SS  ohm. jcaa'it 
onblo  faet  per  bo«r,  prto»£4.  Oa. :  N«.  :^OOelainaata,Ba««-iNbio 
(aat.  a^  volta,  0-W  gkai.  £H  1  No.  S,  MelatMnU.  4-4  volla,  O'U 
otim,  KM  B  ouUo  feat,  £9.  lUa.  Tlie  eadanoy  of  theae  tbemofjllea 
1*  itnatly  auperlor  l«  aoy  pr«vluui  (yiM*. 


■till  onqoliinti  tA  oompanlea  on  tli*  eoat  of 

UanLafl    i*   aUU  iyidU~l| 

apMOMKOlB 


nt 


.tit 
5' 


PaloiaBtll  ia 

licrlii. 
Uasdaa.— Tbe  Coarb-nwu* 

rkiiiltda  only. 

Holbem  -The  Holbom  Board  ol  Work*  katmti 
on  lljchiinff  the  Tomi  Hall  by  etettridty. 

HampaMad  --Tl>i>  Hamiotnul  Voilrv  hava  dwMad  W 
tako  llteiiup)ily  of  elwtrlHiy  in  lh»twr*ih.         

WcaMtrn  mb4  BraallUo  TeteKmi*  Cew»n«y.  — Tte 
for  thu  i««k  cii'lfii  lli'MtmSw  HrWtro  £'t.rw7. 

Korwlcb  Tclephanea.  —  Tbo  Thunet Toloj>bon«  <V>CR|awiy  toMd 
l.>  ui»i(i  H  •oiviw.  In  Sorwith  at  the  Now  \oar. 

WlmModan.  -Tho  inbnbilAnta  of  VVimblrxIon  >r«  nigtU  tallv 
up  Uio  dlKniHtion  of  a  acbonic  for  oloctric  llKbtiiiK. 

Walaall.  —Tbo  Walsall  Town  Council  ba\o  i«M>)\a(l  tu  MtaMl) 
•Ak  (li'i  ^ulii  SiH)Toi\laluiv  T^amw■y^  to  eitonJ  th«t  IUa 

S««Ut  KtaB»rda)iire  Lin*. —The  aclti*l  onoatns  ■><  lUtltaate 
bMn  poMponed  to  next  week,  ia  order  to  luav*  Um  wkakrf  lb 
oara  ready. 

KiBSBwoed  -Tli«  i|u«Htiun  ol  eiiLiniiiinM  *^°  olvc  ^ 
aifilinni^ai  tbraU|;hiKil  the  dialrict  bar  bfen  rofarrod  LuWAm 
(ommlttoe. 

SL  Paaer«a.— The  Sl>    Panrraa  Veauv  h**  flaofcM 

iiUna  luid  Mtimntea  for  an  eitWMion  of  plant   (or  tSS.VO 
l>«.p.  Ump*. 

Hacdabwg.— TlHcontnwt  (or  UghtiiiK  the  (iiMya  at  UmdiUv 
lifl*  bi'oii  itiTen  to  tbo  ontcrpiUin}*  liini  of  Jleeara.  KiuaaaaM 
Co  .  of  l>rcidan. 

BdlabBrgb.  — Theilupulalionfiwniha  RdlobuiKl)  Tovni 
np|iodniod  to  obtain  uifonaalion  on  Blaotrio   laKbuni;  baa  ti^  a 
[^niliiii  liupoctlng  vuioua  nnlial  aLalionr  tliia  week.  ^ 

BliBore'a  Prameh  Pataat  Cofipar  DjpaelUac  Oerapaav.— Ih» 
mnW  )■«>-«  beon  fio*t«d  for  t4ie  10  par  eaac  dtrtdaad  ua  4baf» 
[tr«no*  «IiHT«  capttal  (or  lh«  half -ytar  ondad  Norawbaa  1. 

Weat  IndU  and  Fitnuna  Talofrapb  Cempaor  — T1>o  rw;a> 
for  tlio  liiilf-nvHith  enJoJ  IJoocnsbor  15  lav   £'2,.'ill,  v  o 
with  £i'.M*.     Tho  AuvoM  roooipt*,  eettaulcd  At    £S,MI. 
W.M7. 

PlyMontb.  —The  Wotlia  CooiniltM  wy  thoy  Uave  Wi 
of  iiilrixliiiiiiiK  the  trolley  ■yKom  aa  yet.  but  1>aT«  w|aJlid  la 
powurx  ill  ciuK  cxpofiMicc  denionalratoa  tbe  auooes  uf  ibdM 
trof  tioii. 

Claybary.— The  lonilur  ol  Mobiv.  .\i'|'Iu1'iii.  ItuiWi  W 
Williainwn,  of  Vuc«ii   VIctotI*  •irort,  nt    '  u* 

litliii^'"  "t  Clnvbory  Aaytiim.  ha»  l)««a    . 
Counly  Cvniicti. 

Aeettmulatara  —Wo   lutvo    i«celT«il   tlu    imtM-Uai 
a.  I'bilipiHtrt  IU« St  Cle.  of  tlM  raut«a«llaa  vnlohnutf 
ncreit  tvp«  are  well  ilturtcntcl.     T1iool!l«*of   tJM  aHVate 
M,  Ru«  de  t*liaM<>u(1ua,  I'aj  i*. 

IirV-f'—*'"      '''*'"    l^oudoii   Counly  C^Wicil  tiavc 
(ieoiKnl  Towen  Bill,  in   whl?li,  Mnong  otbn  tlikntfv,  pi' 
Mutdit  for  tbe  ligbtiaK  at  tho  Victoria  •mbaiiluoront  aM  Wi 
Hnd  WottminrtM-  BriilicM  by  etvctncit)'. 

Partaanftlp.— The  lollowjnn  afiiiMr*  in    Iho    Lnttif    Mm*.- 
"TuaeientJioKenlieiBan.      Wanted,  a  paitaer  ^ateapi^t  i««te 
wWo)  in  an  excoptioiMUy   imiaiiaini;  undocMkiii^  <il  • 
natan.    AiMtly  for  fBitbec  u«rt4iwlai«.  9I>  I..  /Mi/ji  .V«u 
OlliiOfc  «7.  Flcol-aUcot,  E.C.- 

Meebaahial  rwnpa.  —Tbo  moat  intereatiM  axUWk  at  tbai 
Mechaitioa'  Kaira  nx  Booton  waa  thatot  ibe  B«k>.ii>  ^'im-wma 
and  Eleetrioal  Company.     IncandcoDent  buai  .MaMa^tj 

a  meohanlcal  vacuum  cunip,  liavin^  a  oapac.i .  '  lan|Bat  • 

liinc,  nl  ibe  r«l«  o(  ."i.lKXI  a  day. 

Crornvtan   and   Co..  LliatMiI.  — The   Diractora  ba*a 
iMbcUn  divldeeda  for  tho  «ii  inoatba  eedittK  ttf^kt^imt  Mi  tarn,  tt 
tberaiaof  7  poroenl.  poraaaaiaon  iba  pralMBoa abaraa ol  ila 
Oorn)Huiy,  nnd  at  tbe  r«i«  of  A  per  oeni.  par  aaaan  oa  Ibe  eailaifT 

•hurM,  luyable  on  tlia  ViK  ln>«. 

Ciiy   aod   Bemtb   Leadaa  BaUwajr  Oaiayaaj'.  — Tb« 


i 

irbaahM  n 


for  the  wck  endliw  [leeambar  IN  war*  £»l»,  afalaM  Smtm 
correKpondlntr  perM  of  laat  year,  or  aa  laet«aaat<Ufc 
total  reotripta  lor  IKWtfaow  an  laorcaaa  of  £ltj07l 
IIm  correepondinfC  perinl  of  1<W1. 

Baw4nA  Feaadry  C— p— y.  UnMaC— TUi  OMDpaay 
regiMoreil  by  .Ionian  and  f)eo»,  IdU,  Cbaaeory-laaa,  W  C .  auk  • 
opitalol  £3,000  la  CIO  ahana.  Objeet  i  wi  earn  aa  tba  bMn^  J 
of  meohanical  and  eleetrioal  e^HMeri   In   all   ibelr   Mayai**  ■ 
bimnebee.    Kegiaterad  wiUiMi  anJota*  of  a^odatiea.  ■ 

leadwifca.  -ThnllechoiM'lwlkaLoaal  Board banawHl^H 


by  ail  vo(«  tu  tit*  {uno  meenber  bnnc  naotraDta  afad^talhaV 
|j«rd  of  Trade  fur  connnt  to  curry  out  a  »ebew  for  IWMiH  tt*  ' 
town  by  eleirlricily,  awl  (o  ap|<ly  fier  tbo  aaaolbia  «<  ibe  t^ni 
(Government  Board  lor  borruwiait  laawta  (n  tba  natlar. 

S«arbe«««sh. -About  £lil,nut 
•onbffl  lor  tbe  Saariiotoaab  Klee< 
directont  bare  guaia  to  auotuaat 

and  (ilaiit  ta  on  ordar.  aad  Mr.  CaMpbell  8atwto«.  tba 
dirookir,  faopea  to  boKia  battdinK  unmadlatetr  aAor  r~  ' 

Ckalaea.-Mr   BraaaooaMen  tba  alaaifia  bitbUM  mUm  ■»  < 
lUielaM.  dT^w>  by  |>o»«r  obialaed  trDa  tba  il—i—s  w^M  ta 


k,nut  capital  ha*  tirtmij  b«a  n* 
I:UM^  ta«htU«  C^anoaBy,  ealtia 
mmL    Tbe  wbobi  nt  iM  MaebiMy 
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£6,000.     EetimstM  are  to  b«  8iibtiiitt«d.      Mr.   Brtae  coniidera 
thkt  the  Veatrj^  ahould   also  de&l   with  the  whole  que«tion   o( 

Srivftte  lightii^c  in  the  nuinner  that  the  St.  Puioraa  \  estry  have 
tme. 

Leadi. — It  will  yet  be  a  few  weeks  before  the  periaanent  plant 
is  completa  in  Leeds.  Meanwhile,  by  special  arran^ment,  certain 
of  the  cuatomere  are  beinK  supplied  till  after  Chrigtmas  by  tem- 
piOMry  planfa.  Pipes  have  been  laid  in  all  the  principal  iitteet«  and 
the  cabtea  are  being  drawn  in,  over  eight  milea  of  cable  having 
bMD  plaoed  in  poeition. 

AMoaa  Ovsrlaad  TalsKrmli.-^It  ia  understood  that  Mr. 
Rhodee  will  penooaJly  orge  on  the  Egyptian  Uoverninenl  liia 
proposal  to  bnk  E^ypt  witb  South  Africa  by  telczraphic  cable. 
Ha  has  left  London  for  Paria,  to  prooeed  cii?  Brindial  to  Egypt, 
and  aubsequently  will  leave  in  a  German  East  African  rompany'e 
steuner  for  Mozambique. 

Tork.— The  Corporation  have  received  eotne  13  tenders  for  a 
first  installation  of  a  central  electric  light  installation  for  the  city, 
and  are  now  conudering  which  it  ia  to  their  interest  to  accept. 
The  introduction  of  the  electric  litrht  into  the  city  in  connection 
iritb  the  new  Courts  of  Justice,  police,  and  other  offioes  has  been 
a  latiafactory  introdnetion  of  the  li(;bt. 

TatophsnleAlartt  Btatloas.— The  CarditT  Watch  ComniittM  on 
Mondaj  deetded  to  establish  a  aeries  of  telephonic  alarm  stetlon» 
throughout  the  town.  The  precise  number  and  situation  of  these 
tslephonic  stations  was  left  over  until  the  borough  eni^ineer  should 
snbnut  to  the  committee  an  ordnance  map  of  tbe  borou){h,  indi- 
cating whet*  the  head  constable  proposed  to  put  the  stations. 

WeaMn-aopai^Mare. — The  Electric  LiKhtint;  Committee  of  the 
WestOD-aaper-Mare  Commissioners  consider  that  the  electric 
Usfatiog  aebeme  should  be  left  over  until  the  iiueation  of  a  refuse 
destructor  ia  settled.  The  instance  of  St.  Phillips  was  mentioned, 
wbara  a  40-h.p.  Doicine  worked  from  the  ilesLructor  generated 
•leotrie  light.     The  surveyor  will  present  a  report  on  the  subject. 

■aartem  TAetrapb  Compaajr,  LlnttsA.  —  This  ('ompany 
announoeB  the  p^ioent,  on  January  IK  next,  of  interest  of  3s  per 
share,  less  inoonie  tsi,  beinv  at  the  rate  of  6  per  cent,  per  annum 
on  the  preferenoe  shatsa,  for  the  quarter  ending  December  31  ; 
and  the  usual  interim  dividend  of  '2a.  6d,  [>er  share  on  the  ordinary 
iharas,  tax  free.  In  reapect  of  profits  for  the  t^uarter  ended 
aeptenber  90. 

■adraa  Tranwajs. — Mr.  Digby,  the  chairman  of  the  Madras 
Tramwi^  Company,  has  visited  .Muira.*,  and  it  is  understood  that 
the  encouragement  accorded  makes  him  hojieful  that  the  whole  of 
the  capital  required  will  be  oubccribed.  The  statement  of  the 
prospects  of  the  company,  says  the  Indian  Bngiiittr,  realErms  the 
oonrlction  that  it  will  prove  remunerative  and  constitute  an  excel- 
lent iaveetment. 

BladtpeM  Tramwaya  -A  special  meeting  of  the  Blackpool 
Town  Council  was  held  last  week,  the  Mayor  presiding,  when  a 
statutory  resolution  approving  of  the  application  for  a  provisional 
order  for  the  oonstruction  at  further  tramwHys  was  carried.  A 
recommendation  that  all  the  members  of  the  Council  visit  Helsby, 
neai  Warrington,  in  order  to  inspect  the  "  Brain  syi^tem  "  of  closed 
conduits  for  electrical  tramways  was  adopted. 

Oa»aral  Xlaotrle  Company. —With  reference  to  a  supposed 
mmonr  that  the  firm  of  Smeeton  and  Page  were  partners,  or 
otherwise  controlled  by  the  Generid  Electric  Comjjany,  this  latter 
oompauy  wish  to  make  it  distinctly  understood  that  there  is  no 
relation  whatever  between  them,  except  that  of  ordinary  business 
customen.  It  has  been  the  consistent  policy  of  the  company  to 
tmpptj  gtMds  only,  and  not  to  tender  for  erecting  work. 

IfaUoaal  Telephone  Compaar.--A  circular  has  b>en  ienued  by 
the  committee  of  the  Sheffield  Telephone  Subscribers'  Association 
calliDg'  attention  to  the  form  of  agreement  which  tiie  National 
Tdepoone  Company  is  submitting  to  ita  local  eubacribers.  The 
drmbur  aays  ;  "  As  the  agreement  at  present  stands,  it  is  one 
which  leaves  out  of  oonaideration  altogether  the  interests  of  the 
sabscribers,  being  drafted  entirely  from  tha  company's  point  of 


dMtU*. — We  regret  to  have  stated,  by  an  associa- 
tion of  idess  that  oan  be  understood,  that  the  lighting  of  the 
RrBsnock  Exhibition  was  carried  out  by  Messrs.  I'aterton  and 
Cooper.  The  arrangement  was  carried  out,  under  the  able 
■UMMgemeDt  of  Mr.  W.  B.  Esson.  by  the  Gulcher  Electric  Light 
Company,  the  engineer  in  charge  at  the  exhibition  being  Mr. 
Jamas  Hallinghaui.  The  lighting  has  been  very  sucoeesful,  the 
football  matches  by  electric  light  being  greatly  appreciated. 

■dlabtirsh.— At  the  meeting  of  the  Edinburgh  Town  Council 
last  week  a  dejiutation  was  selected  Co  visit  various  town*  and 
obtain  infonnation  on  the  subject  of  electric  lighting.  The  follow- 
ing ate  the  membera  of  the  deputation  :  The  Lord  Provost,  Bailies 
Steal  and  Walcot,  and  Messrs  Kinloch  Anderson,  Sloan,  Mitchell 
Thomson,  and  Williams.  It  seemed,  owing  to  the  fact  that  eight 
members  were  enggeeted,  that  there  would  be  a  vote  on  the 
matter,  but  the  necessity  for  a  division  was  obviated  by  Bailie 
llacpherson  withdniwing  his  name. 

'VaimaaA.—A  largely -atteaded  meeting  of  the  membera  of  the 
Ratepayers'  AMOoiation  was  held  on  Wednesday  last  week  at 
YarmODth.  The  oliief  debate  was  upon  the  adoption  of  the  Cor. 
poration  of  the  electric  light  proposals,  involving  an  expenditure 
of  £16  000  to  £20,000.  Ia  an  animated  discussion  the  action  of 
the  majority  of  the  Town  Council  was  condemned.  A  deputation 
was  ^pointed  to  wait  upon  the  mayor,  asking  him  to  cou  vene  a 
public  meeting  to  discuss  the  subject.  The  mayor  has  intimated 
that  be  wonM  grant  the  use  of  the  Town  Hall,  provided  a  requisi. 
tioa,  signed  by  3&  well-known  ratepayers,  ia  handed  to  him. 


So«tIi  AfMean  lahlUtlon.  — The  Executive  Committee  of  the 
South  African  and  International  Exhibition  have  now  made  known 
the  result  of  the  jurors'  inveetigatLoas.  The  following  gold  medals 
have  been  awarded  to  Messrs.  Mather  and  Piatt,  Limited,  of  the 
Snlford  Iron  Works,  Manchester:  |1]  For  dynamos  for  electric 
liftbcing  and  electrical  transmission  of  power ;  (2)  for  electric 
liichcing  pUot ;  (3i  for  incandescent  lighting  plant ;  (i)  for  motors. 
Wo  are  also  informed  that  Messrs.  John  Davis  and  Bon,  of  Derby 
and  London,  have  been  awarded  the  following  medals— vii ;  Two 
gold,  three  silver,  and  one  bronze  for  tha  fallowing  exhiblU; 
Electric  light  Sttings,  incandescent  electric  lighting,  safety  lamps, 
surveying,  drawing,  and  engineering  instruments. 

Barnet— The  Bamet  Local  Board  seem  decided  ut  last  to  go 
properly  to  work  for  the  establishmoot  of  a  central  electric  light- 
ing station  in  their  district.  They  have  apniied  to  Prof.  Robinson, 
who,  OS  Mr.  Schmidt  said,  was  very  well  known  in  the  electrical 
world,  and  one  of  the  best  men  the  Board  could  get,  havinc 
carried  out  the  St.  Pancros  lighting,  the  moat  snccsasfnl  cBntral 
installation  yet  erected.  Knowing  the  district,  his  fee  would  be 
25  guineas  for  a  report  on  the  cost  of  the  scheme.  The  chairman 
remarked  it  would  be  a  matter  for  the  future  to  decide  whether 
the  Board  should  carry  on  Che  installation  or  delegate  their  powers 
to  a  contractor.  The  chairman  and  Mr.  James  were  appointed  to 
meet  Prof.  Robinson  and  go  round  the  district  with  him. 

WeatlnBhotua  Lamps  —  The  Westinghouse  Company  fass 
announced  the  price  of  iia  new  separable  lamps  :  36cents(ls.  5^) 
for  25  and  30  c.  p.  lamps,  and  30  cents  (Is.  :id  )  for  16,  ID,  andSo.p. 
lamps,  with  discounts  of  2^  to  10  per  cent.,  according  to  quantity. 
The  allowance  fur  the  return  of  the  globes  to  Uie  factory  will  he 
10  cents  each,  so  that  the  net  price  ofthe  IS,  10,  and  8  c.p.  lamps, 
which  form  the  greater  proportion  of  those  used,  will  be  only  17 
cents  (Kid.).  The  not  price  of  the  30  and  35  c.p.  oomesout  at 
21^  cents  (lOjd.)  each.  'The  etSciency  nf  the  50- volt  lamps  is  placed 
high,  3J  watt^  [ler  candle  being  mentioned.  It  is  claimed  that  the 
saving  to  a  central  station  by  the  return  ol  the  globes  and  the 
low  prices  may  be  as  much  as  nearly  1  per  oent.  dividend  on  the 
shares. 

Telephone  Charies.— At  the  meeting  of  the  Newport  Harbour 
Commission  last  week.  Messrs,  E.  P.  Jones  and  Son  sent  a  long 
letter  with  reference  to  the  proposals  of  the  l*oet  Oifioe  to  charge 
conversation  for  the  use  of  all  trunk  telephone  lines  after  Jaousiy  1. 
They  thought  the  system  was  a  wrong  one,  and  asked  for  the 
expression  of  the  Boatd's  opinion.  Mr.  Heard  proposed  that  the 
Board  sup(iort  the  action  of  the  Associated  Chamber  of  Commeroe 
in  endeavouring  to  induce  the  IVMt  Office  to  substitute  rentals  for 
conversation  fees.  Mr.  Ward  spoke  against  the  motion,  and 
thought  chat  the  fee  system  would  be  the  [>etter,  although  it 
might  give  iwrnons  who  used  the  trunk  lines  a  little  more  trouble. 
The  chairman  thought  it  would  be  a  great  deal  more  trouble.  Tbtt 
motion  was  agreed  to 

Andaman  Islands  Teleiraph. —Mr.  John  Eliot,  meteoroloigianl 
reporter  to  the  Government  of  India,  says  the  Indian  Engimtr, 
while  apnroving  of  the  laying  of  a  telegraph  cable  to  Port  Blair, 
doubts  whether  Covernment  would  deem  it  advisable  to  incur  the 
necessary  outlay  (some  15  lakhs  of  rupees)  until  the  port  autho- 
rities of  Calcutta  take  the  initiative  by  layinff  a  cable  from  the 
Eastern  Channel  lightship  to  Saugor  Islaoa.  This  would  enable 
the  light-vessels  and  pilot-vessels  to  be  effectively  warned  of  the 
character  of  all  approaching  stormy  weather,  and  give  at  least  six 
hours'  earlier  delintte  information  to  the  port  authorities  in  Cal- 
cutta of  the  intensity  of  storma  approaching  the  mouth  of  the 
Hooghly  and  the  port  of  Calcutta.  In  our  opinion,  odds  our  coQ' 
temporary,  tioth  cables  are  deairable  if  not  absolutely  neceMsry, 
and  we  trust  that  both  the  Ijovernment  of  India  and  the  porti 
authorities  of  Calcutta  will  take  speedy  action  in  the  nutter, 

HasUnsdea.~At  the  Haslingden  'Town  Council  meeting  last 
week  the  chairman  (Councillor  Barlow),  on  behalf  of  the  sub- 
committ«e,  repotted  that  in  accordance  with  the  instructions  ol 
the  committee,  the  sub  committee  appointed  to  gather  information 
relative  to  tho  electric  lighting  had  visited  Kelson,  and  as  a  reaalb 
of  enquiries  made  there  they  waited  upon  Mr.  Barton,  electrical 
engineer,  of  Blackburn,  relative  to  the  putting  down  a  plant  and 
the  supplying  of  electric  light  to  the  public  street  hunps  and  the 
tradesmen  of  the  borough,  etc.  The  sub-committee  made  arrange- 
ments with  Mr.  Barton  Tor  him  t<>  visit  Haslingden,  and  furniah 
them  with  a  report  upon  the  electric  lighting  of  Haslingden,  Mr. 
Barton's  report  was  read  to  the  committee,  and  after  some  diaons. 
sion  thereon  it  was  resolved  that  the  report  of  the  committee  be 
received  and  adopted,  and  that  the  report  of  Mr.  Barton  be 
printed  and  forwarded  to  each  member  of  the  Council  for  their 
coosideration. 

Bolton  Tiwnwara. — A  special  meeting  of  the  Bolton  Town 
Council  was  held  on  Monday,  when  the  principal  basiness  was  a 
discussion  in  regard  to  the  proposed  application  for  parlimantary 
powers  to  permit  of  the  Corporation  operating  the  tramways 
themselves,  and  borrowing  the  requisite  funds  for  so  doing.  A 
large  majority  of  the  Council  were  favourable  to  the  proposal  on 
the  grounds  that  the  Corporation  ought  to  safeguard  its  position 
by  this  power  ;  that  it  would  popularise  the  tramcar  service, 
economise  it,  and  improve  it,  and  secure  l>etit«ir  working  eondi- 
tiong  for  the  tram  employes.  It  was  also  suggested  that,  seeing 
the  Corporation  are  contemplating  adopting  electricity,  that  tbey 
ought  to  be  in  a  position,  if  necessary,  Co  adopt  it  to  the  tramcar 
service.  It  was  contended,  on  the  other  hand,  that  there  was  no 
need  to  obtain  the  powers  suggested,  seeing  that  the  trams  were 
already  efficiently  managed,  and  that  it  was  possible  the  Corpora. 
tlon  might  not  avail  themselves  of  the  privilef^e  if  they  secured  it. 
The  proposal  to  obtain  powers  was,  however,  carried  by  39  votes 
to  5, 


OarMS'.— A  RksKing  of  tbe  EI«Mrio  LiKht  (.'(MnTn<t(«r  «im  held 
oa  INmrfftj,  t}iB  Mavor  prMditifC'  The  [o«b  ckrk  rand  a  dmft 
■f[tw>reniit  V>rt»noo  th«  f'oipiWBtinn  •nH  Mr.  Mawet.  U  POtmlUiniE 
VBglaiMir,  At  (be  iciTiunsotlHiii  nf  .'  )<cr  r«nt.  on  lli4'  oaTlny.  The 
■gWMHiit  »'i>»  o«l»r«l  «i  l>r  ti^'n**!,  Mr.  M«i>»*y  f1«l*rf  ho  hml 
hMti  liMtniotwl,  wtlfc  Uie  lK»r<m;;h  wiirinwr,  (*  [iT«[uir»  Hunn  and 
•pocMcMlomt  for  tlis  c«ii(rnl  aUition,  m  that  Iha  Lom)  Uovern- 
iMnt  Board  inapeelor  tni^t  Mno«  dinm.  A  buiVlio^  titfce  Iha 
niB  aced«d  wu  pMrided.  and  alloa-aiica  for  eilrn  tniuo*,  ibetotal 
cmi  belni;  about  tCffjauO.  Tb«  NUUon  woiiM  b«  n|u*l  to  kll 
iwiHlmiTHTnU  (or  all  yoar*,  an))  ibo  ebimno)-  for  li  yimrt.  After 
B  brM  dUoniatM  li  km  atrnxvl  that.  ll>o  «ldKUM*  b«  wlot'l*d, 
•mI  ilMt  tha  nwwuify  tt«pi>  be  tAk««i  for  obtainlnf*  (lie  Muiclion 
of  the  Local  IJoreniiBBot  BmuxI  for  borrowing  the  monfry  Th« 
bonWKli  CtiKfnew  wU  iiialnaotad  u  Mon  a*  this  hiui  been  done  to 
*di'*rtuw  for  tendera. 

WIttlbtui .— TIm U'imlMTftnd  Eton Eleclric Ut;hl  (Tomrany.  nhii-h 
haa  jnal  UM  down  ita  nHtiitt  at  Windror,  wiuvummoiiea  on  Moiday 
bofora  Uw  borongti  nagiBtrate  hi  brrnkjnft  up  tho  pirccu  without 
til*  pormbiriiio  oT  llw  Town  roqncil,  whl^  hod  bnnn  rofuMvl  In 
oOMMquoiK*  of  tlw  MMniMbjr  harlne  tailed  lo  natMy  tbo  RoaH  of 
TValt*  UiM  it  Wik^  ablo  Ui  tolltl  tbo  (tntlmi  nnd  •>bll^ation»  mn- 
fwrad  nponlthy  ihcprovislomtloKler  Mr.  <:,  H.  hong,  th«  t««n 
ctCb,  |IRMWi(«'l.  Tm  eDgimer  hi  rarryiD);  out  tbe  wor^H  had 
dtoplaaed  4,711  wgocire  feet  o(  pavement,  luid  tbe  anopaaj',  which 
admHtn)  ita  oRoiice,  had  by  Ito  breach  o(  the  local  r«iruI>tton« 
rond«ml  UocU IUJ>lo  t^  maiinium|i«nn]tic>  aniounlinic  to  upnmrdi 
■rf  £1.1^!.  Tho  Bencb,  hou-itvcr,  tooik  a  lenient  viewof  tlioRMtter, 
and  ln(llp|«daflaeor  £2 bikI  another  of  £9.  IN*,  tho  Utt«ir  mm 
reiireeeiiting  •  lialtw-iiny  a  font  (or  tbe  area  o(  paT«aieat  diHiirbed. 
The  company  alra  Ml  lo  uny  tbe  coel  of  the  prooeetlinge.  which, 
however,  were  tncanaidurabtfi, 

Ol^BMW  —On  MoniUy,  Tynevydd  and  Xiiatyinool,  In  the 
Opnore  \'»li«3',  near  l^rlditund,  were  li^jhwd  by  cl<"^tfielty  for 
the  flr«t  tiiDO.  The  (<on:moiiy  of  'wilctiiiit;  ""  the  citrninl  look 
ptkciMimuttAneo'ncly  at  h«lf-j.i(»C  «ii,  b«ini;  i>otforiiied  at  Tyno. 
wydd  by  Mr*.  William*,  wife  of  Aldcrmnti  Williams,  e4iiurinAn  of 
tlia  eonip*ny.  and  at  ynntymoel  by  Mr*.  D.  Sima  R«ea,  wife  of 
ibn  vlc«-oh>lnnAD.  In  tbe  proicoee  oC  earh  ■letlon  of  a  number 
o(  tlM>  (llmrton  and  ahuvholder*.  Tlio  liKhting  I*  on  the 
inrnrrflfTHyint  [ow-pr<p»ure  cOBtfnnoon'onmnt  ayrteni,  nni)  the 
111^  are  of  10  cp,  Th<*  current  i>  j;oiieratt<l  at  OMh 
;.  two  cum  |)o  II  ml -wound  soil  aellreijulatini;  dynnmoe 
tijr  a  dnplioato  eipaosioo  eo^nO  of  n  nominal  SS  h.p, 
are  two  rwerre  JjrniunQH,  and  oacb  machine  is  copobic  o( 
^Ine  2ni>  llghtji  each-  Tbe  light  liiu  been  adopted  in  n<«Tly 
alf  tbe  iirlncljinl  nhopa  and  bnllditiira,  and  pto^«d  n  irroBt  kuccom. 
Tbe  wholo  o(  ih«  work  ha*  baen  cnrrinl  nut  by  Mr.  fJ.  \\'iI*on, 
eleettical  on^neer.  of  Aberdare,  and  the  nndorlAhtatc  belon(f«  to 
a  limited  uompany. 

rUaivoML— Al  a  tneollufc  of  ilie  l.ii;htin^  Coiiiinilloo  of  tho 
FleutK'inMl  CommlMioaen  on  Noicmboi'  2vtli.  ii  wu  (ocommondtd 
mo— if  tlmt  the  cWk  bo  auUiuilHai  to  obtain  Ituiii  Meagre. 
'  Fneue,  F.K.S.aaclT.  L  Ulllei,  th4arte>mB  for  [>ro|>o(ed 
I  aaelectiKttl  luliifer*  v\irtit  tendera  already  rKeived.  The 
Ivport  upon  |iropoiiecl  clcclric  lighting  at  Yarmouth  and  other 
towna  WAN  read.  On  December  Tui  the  committee  again  met.  A 
OOaUDnDletillon  wnn  read  from  ^(r.  T.  1.,  Miller,  e»niultln<|  engl- 
DOer  to  the  RoiMlo  Corpornlian,  itatinK  hi"  (eo  (or  golne  IbroaKh 
tht  tmdere  recdveil  »nd  advlnint;    the  commlltee  would  bo  S$ 

i;tfbHM.  Ttio  other  mttleinan  who  had  boon  Mked  had  jctren  hl« 
eo  ^  9D  guinea).  Mr.  KichotMu  ajikti)  i(  thoy  wore  («r  enough 
■boMl  to  iikoiKi  .1.S  guioeM?  'Rio  ohiunnaLn  raid  they  were  at  n 
ataadttitl  now.  Mr.  Shuttleworlh  aaid  Chli  wiu  infc  i.tntion  they 
wonld  be  com|«lled  to  gr<  aooner  or  later.  The  chjiruuin  inid 
that  Mr.  Miller  ww  an  nidefiondont  gentlomon.  anct  hif  ndvii.'o 
woald  be  valuablA.  ITn  had  boon  roaminuuded  by  Mr.  ttoorge 
Curwen,  of  Ijv«rrwl.  Mr.  Allanp.  of  Preaten.  and  Other*.  Mr. 
Sh«ttl«irorth  n^ade  tlio  remark  iliat  "the  ehwgiB*  o(  I^ndon 
experta  were  e<tniT»i.'*iiti"  alter  which  it  wm  decided  that  Mr. 
Miller  be  apfiuintnl  ettctrical  itdTieev, 

>*ele  mnA  White,  UaltAd.— Under  tlie  winding-up  of  I\>olo 
and  Whltv.  I.iiiiiii.-<l,  ii  nt*t«nMflt  ot  afTalr*  waa  ImvM  on  Uonday 
by  the  OlKcial  (Uxnuer,  Tbegroei  liabltitlea  m  to  crvdltora  we 
rotMmed  at  C'J3,S»3,  againrt  whioh  CIO,I(M  waa  WMCtcd  to  ruik 
for  fUildenil  The  ertimaied  not  oMeie,  therefore,  aland  at 
X'lt.HVUi.  An  iRgAidi  conflbutorier.  the  loliil  deflcieocy  b£llt,OiU. 
The  ('oin)>any  wiw  logUlerot  In  February,  IHIN),  for  the  nurpoao  of 
•CiUlrtDg  and  carrying  on  tho  bualnew  of  Poole  and  Mrhltv,  el«C- 
Irloal  •nglnaer*,  of  Itr««klatr«e(.  Tbe  itomloal  capital  «-a*  £9);«0tf, 
dliltled  Into  i.Wi  ordinary  and  «W  daferred  *harae  of  £fi  each. 
Debenture*  to  the  ettont  of  £11.000  ware  laeued  atncw  Fabrwary, 
IW2,  tbe  oon-tderation  being,  it  i*  etated,  oaab  is  all  oaaaa.  Tbe 
lailarv  of  tb«  ('<)m|MUiy  La  attributed  uenurUly  to  inuthcioncv  oC 
capital,  TbocreilltoiK  apimorinu  an  fully  MKrured  are  ataled  to 
b>1il  a  moftsase  on  the  uncnlled  c»p(t«l  of  the  CotDnany.  "  It 
iiMy  be  noted,    wy*  the  Ofllcial  ReoMver,  *'  Uint  Ibo  whole  of  the 
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.  ...  I  have  beaa  ixil  benind  the  raacb  of  tho  ordinary  creditor* 
wllblN  the  laM  12  iJMittb*,  ejioept  la  the  omo  of  ona  of  lb*  fully 
•eeured  credltora,  wlioae  murlgage  tor  £1,000  la  elated  lo  bavo 
been  givnn  la  ISlD-" 

TlM  Cable  ftanrtoe  «•  AMtralia.  —Tbe  repreeeataliro*  of  New 
fjoulb  Walea,  Victorb,  South  AiinlralM,  New  ZaakiiJ,  TaMiuwiia, 
and  WeMeiD  AuUiwlia  (■■ya  tbe  Tuau  uf  Uondayj  liare  aigned, 
OQ  behalf  of  their  mfjoutiva  WarentaMitla.  an  acnmnont  with  tlie 
EaaUtn  Rutoueion  Teieiniph  CointiBHy  incmaing  tbe  charge  upon 
AmtralailMi  UUKrema  by  Od.  |Mr  word— 1'.<.,  Making  tfao  mto  to 
Aaelnlk  le.  M.— inaUaa  of  4a.  per  wont,  which  wo*  the  aawunt 
pitkHwtywfn«»l«fthait'»f"«»****P>f"*«"^*"W«J  Into  between 


it,  MMykeato 
ictrKlirlay 


in 


Bomo  ol  the  ooloninl  UorerBmenle  and  ttx'  .  under  wHM 

the  rate  wna  rodnced  from  h.  U.  to  t*  <>»•  lo«  hatiy 

aiaally  dirided  between  Ibc  twnnontnictii  '  i  the  Be 

Kent  tho  Indian  (iovornment  bad  nado  !v-<  ritnclMr 

ciprctwod  intention  of  locreaebig  the  trennt  r^tc    ajiua 

■ian  laaMat^  from  K  lo  U  cenlUMa  per  woii),     Tm 

>>taie  haa  oonvayed  to  tba  Imtlaa  (^vrtnunaM  (Jm 

raotatione  whicb  the  oobtoial  t^erenunente  iied  mad 

ilocialon,  wMcb  they  regard  •«  moeb  niueaMnnbU,  ii 

and  unfair  lo  the  colonial  i  but,  rince  00  reeuonae  bj 

it  if  thought  that  tho  Indian  officiab  will  be  bard    to  iiri|W^ 

it  u'M  iui(Mf  tAiit  that  the  diaiiKO*  of  taritT  Blioitid  be  braogbt  Ma 

operoitio'i  OD  tbe  let  prax.,  it  bei-wnc  nes'0<Miry    Ui   >)gn  IM  *C^ 

moot   witJiaut  WHttloi;  for   a    ilullnite   reply    frooi    JadlBi    1W 

colonial  (iovemmeoU'  xill  imntiniir  Ui  proae  Meir  «blaelioaa  twibi 

iocreooad  ImUan  tnuioit.  rate,  aa  thiur  have  |iUoed  act 

il  it  i*  innatod  upon  it  will  involre  the  oolooiiee  Ui  very 

and  may  load  to  a  retnra  to  tbe  fbrmer  bigb  Mrtlle. 

t-eBdoB  County  Cetinon.— The  Ilqthway  r  ominitt** 
the  cliii^l  un;.'ii>oei  hv  iu>ked  that  Mr.  H.  W.  Ridley,  whe  «• 
a{<(iointed  on  Ueoembet  13aaan  eleclrical  aoMaln'it,  MMjrteato 
formally  appoiated  >a  an  iiM|»eolor  under  the  el«ctr1e  ' 
Acta  and  order*.  Tbe  enifineer  Matee  that  Mr.  Ki' "  ~ 
oompetiHi*  to  diadiarge  the  dutio  of  an  iuepeotor, 
tho  otilnion  that  the  work  of  the  ('onscil  would 
•hould  Mr,  Ridley  beapf»lMed  ioth«  ti^tion.  faamMm»9A 
ihiH  re>iu«et  of  the  enginear  will  no4  invutvo  luiv  mUermtim  at  Hr 
Kitlley'Btalary  :  and,  ««  tbe  ccmniluee  tlilnk  tfioi  ailvanlenaiT 
leenll  from  auoh  complianoe,  tliey  reoonmead  Mr  KMHeyeetha 
atipointfiil  to  diflchnrge  the  duUM  of  nn  ina]ieel«*  odv  It* 
Electric  1.ib;liLiug  Acta.  The  onmmittee  bare  dOaaMeMd  e  MM** 
dated  Ddcombcr  \2.  IK*Z.  from  the  Houre- (o  Honae  Clpah'le  H|>t 
Supply  (.'-ompnnv,  nf  intention  to  lay  main*  in  CroMnr*0-geidi« 
Thtfw  miilnii  will  bo  laid  In  9in.  eaat-lran  iMpea,  anJ  t4e  prtpeatf 
workd  appear  lo  he  uiiobJocUonablo,  They  reoonmetid  Un*  lie 
sanction  of  thot.'ouncil  begiven  tothewoiluteferred  tolatbe 
upon  condition  tbat  the  oompany  do  glre  Iwo  daye'  BetlM 
(ibonell'*  ^iel  engineer  before  oomsteiKiBg  the  woihe  In 
tho  aLroete  referred  to  in  tbe  notice  :  that  im>  pip«*  of  a 
diameter  than  Sin.  ehall  bo  uaed  :  that  the  atrceb  bonna 
of  tha  patten*  approved  by  thaCounctl ;  and  that,  ae  en 
precnuti'in  againel  accident  tbnnuh  defoollre  ItuxUallon  nl  lln 
maine.  oacb  of  the  atreet  bexee  ahali  be  (wovliled  aniJi  en  banv  m- 
well  aaan  outer  cover,  the  two  iualated  trooB  aanh  Qtber^lar  » 
prnccicablo.  and  that  the  voter  oover  ehall  bo  nffiato«»tiycoe«—e< 
to  oarlh. 

TaraeeUL— At  tbe   meeting  of   the   Orent    Ynnnn«lb  Tbn 
C.'ouncil  laat  week,  the  committee  rooonniNnded  thaA 
lighting  of  the  town  beproooaded  with  at  oimo  by  lite  C 
that  a|iplicatlon  be  made  to  tho  Local    Guvemmont 
Miiction  to  borrow  Uioantncf  £l3,UUA(or  the  purpoe^el  tkitm 
lighUT>|f,  which  would  allow  for   .'■»  to  lUOarc  UKbte  tapaib 
street  I  i  If  fating,  in  addition  to  the  4,3UQ  private  iTglni.  mm 
Mr.  I'reeoe  be  ioattooled  to  ^  oet  the  noeeaawy  e| 
for  both   atreet  and  otber  hubtinga  Bul)}oat    to   n 
anuigoiDCnt    a*    to    fo«B.      A     letter    waa    received  InM 
Vaimouth    Itatepnyera'    Aoaocialioa,   urgiiw     Ibn 
to  iidojit  tho  achenio  for  electric  IhftitJng.     Nir.  Martina 
Mloftion  of  tbo  reintt.     Mr.  WlDbiMat  thought  Ibare 
be  a  dotnand  fof  even  4,S00  lampn.  Tbey  ought  to  atart  wtlk 
An  utenaioii  of  Umaeucfat  to  be  naked  (or.    Tbe  prion  to 
for  HDoeiBaationa  wne  fur  too  much,     Mr.  Praeoe  bad  r 
tM  ^toiwly,  and  5  per  cent,  on  £I5,0W  woukl  nmoeet  le 
lie  thaught  Ihoy  did  itot  ikeed  Mr.  I'iceoe'a  •er*tew  at  tboC 
lie  movwl   tho   wholo  UMtter    be   teJerred    bBok.      Ur.  1 
Mid   the  terai*  would  cone  before  tbo  Connoit  for  apinvti^ 
gave  partlceUre  ol  *nooe*«  at  Bath  and  Btndfaed.  wad 
Yarmouth  wa«  well  fitted  lo  have  tbe  tight.    Tbolbtrer- 
the  amendnient,  but  aubeUlittliig,  intletrf  ol  reteininw 
the  reiolotiao  to  preooed  at  onoe  be  oinltted      Thie  waa  toiB, 
Hr.  I'eetoo  muied  a  lurther  amendment  that  iIm  inatrwitle—  le 
Mr.  Praeoe  and  hU  reply  aa  to  teroui  be  aabaatMed  laihnn^ 
mittee,  with  dltectlona  to  draw  up  a  report,  and  Uila 
wax  carried. 

Wlndnraore, —At  the  monthly  iBeelin|(  ol  the  W 
lx>ual  Uoaitl,  the  report  waaooaielaoredot  the oemnriiten 
to  conrider  upon  what  terme  the  Ucard  eboilkt  grant 
lay  down  an  electric  cnble  Ihrouoh  the  Boanl'a  i 
Irving  Mwd  that  tbe  coouniUee  lonnd  that  lartooa  dtlbonln 
•otHed  IhaeMelvea,  tbo  moat  t-euttionB  ot  whiob  woe  Ihn 
tainty  aa  to  the  aomennnl  arrived  U  between  Ur.  IVabaa  <■< 
the  Bowneea  Local  Bcerd.  by  wbieh  Iha  latter  Mabad  In  ^cwwe  tin 
WIndennera  Board  altegeUnr.  Mr.  Fowbee  b^d 
■upDty  the  elerb  with  a  copy,  b«b  waa  cautiixied  lo 
nothing  of  tbe  kind.  An  apnUnatten  to  the  dark  cl  ihn 
Board  eSeoied  no  better  reantie,  ee  that  tbe  oewwilHen 
entirely  to  their  own  reeourae*  in  endnavoerles  lo 
hod  been  done.  They  bad  viaited  Keewidk,  wbore  ibey  tawnl  Ite 
eloclnc  lifiht  wa*  beiaK  aejiiilied  l«  priinle  enaloraece  at  tbe  iaM 
of  4l4L  tier  unit,  but  not  lor  pubUo  lanM,  nnd  the  elwatrtetty  ew 
ooni-eyed  by  overhead  wire*.  During  tbe  nimler  |m1  el  iba  yw< 
tbo  cani|ieiny  were  enabled  to  ganende  tba  aiaui 
lower  at  an  extreOMly  cheap  rate.  8wne  oewi 
been  able  to  declare  a  dividend  ol  3  oar  nant.  on  the 
a  roMrve  (or  eilKencieih  Tbe  euetel  laa  at  KeawltA  wne'ia  il 
l«F  ),(iuufi..  aniftbo gaa coett|inny  nwealae  unyMg  a  —iMlanni 
ditldeiul  Klectrictly  at  Ad.  |  ir  mil  Timifiin  ii  maa*MlaJ>| 
ga*  at  a*,  per  t,UOLi.  Mr.  It  >lng  then  read  tbn  wport.  «ad  «*■ 
petonged  diaotUMon  propcaed  lint  U  be  reoaivad.  and  iba*  iln 
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•xtM  eeat  ol  lh«  elooUle  light  alMi«  tliat  of  ^  btiitf  «tbaul 
<sro  a  yoar.  Tho  <)ii(aUoii  of  t&e  Council  iif(]i]iring  lh»  «l«4*rio 
ligbl  aiMwtaliinK  from  Uie  ooaipKO)'  hiw  been,  an  oar  rvadera  ar« 
well  ftcqnunlod,  under  eoafkUraUoa  (or  mora  Uuin  a  jtKTi  awl 
vkrtoua  neitMiatiaat  hkn  bMa  OBnied  out,  till  kl  lengtii  It  wu 
decided  lo  offor  ilio  OMnpuiy  a  oortals  ■am  of  monojr  for  Iholr 
work*  Kiid  iroodwill.  Tlio  Connoll  Iihvo  b«on  (inicliotlly  iinanl' 
BMMt  In  tlitir  actiun,  ona  gentlcoinn  only  beiiit;  aonaiaient  in  liia 
Oppoiilloii.  Ur  K>|ip  «u  enpioy«il  (o  re|iort  upon  the  matter, 
•nd  kia  npon  wu  preacnUd  on  the  3nl  of  Mmy.  ncid  npRDtintioiM 
for  llie  piir«lia««  ofUie  company  w«r«  eairwd  on  acconlinK  (o  Mr. 
Kapp'*  valuthiB.  Tha  tmrn  tiuMnMinml]aiofitn)Otii,and  tlw 
oMt  of  Ujlagdown  mala*  (or  tlie  whol«  would  bo  ramevlial  lan(«. 
It  04i)]r  n  few  *tioot«  hod  ihal  »}'«t«iii.  it  woiilil  tw  KMrccly  Mir 
loUi^roel.  Ttio  MrMtn  were  vvtyirclt  tiithled  now,  »nd  tlio  C'Or- 
porMion  muitAl  toeiUixl  the  elccui«li|[Dt  ■imuohatthejroould. 
A  n«mbw  of  irUn«Hc*  wpic  tlicn  oxnntiiMd.  tbo  Gnt  of  wbnai  «a* 
Mr.  Hoylor,  tbo  toon  dotk,  who  |»0(lii««d  tlie  mlnutoa  of  Uio 
CoxitcU,  and  irave  evidenco  a»  to  Iho  gtmoni  ooniwiMua  of  nplnion 
b«Ln|t  favoiirablo,  and  that  oortain  Mtnplaint*  uera  Itaidly  war- 
ranted by  tho  [aolA.  1'l>«  ex-Mayor  also  fiave  eviilence  of  n  irimilBr 
C-hnraFtor.  in  addition  (o  which,  honevor.  he  made  a  perjonal 
atatvmeiic  that  ho  wu  a  large  uacrof  theoUciHc  lii;l.t.  flDddotirpd 
to  roinin  it.  The borouith  ■anovor,  Ur.  J.  H,  Smitli,  ooid  he  had 
many  dooulatioai  to  foo  Uie  oUctnc  lltlit.  Up  canti'tatttd  tlio 
M«MBl  IfKht  mitcli  nporior  to  tb«  old  er*t«ni.  'I'lioy  unnl  ti>  be 
''obaMM"  a  good  deal  about  tli«  old  Kan  lainiiii.  An  atdcnoan 
•aid  a  Ihlef  «mM  emiie  i(  he  elood  under  a  |^  luniii,  Tliorowvi'o 
n  ga*  '"■tl*  'V'noi'ed  vhen  oleotric  li);hl  wu  inttallod,  and  there 
ware  now  853  bm  lamjM  and  M  elecirie.  Ho  made  a  t«|iorl  'if  the 
vlbratMO  compuliied  of  nt  Iho  vorkn.  and  conndeioil  there  wna  no 

Kand  for  ue  cmni'lainl.  Hn  ieo«iicd  a  leiier  tbab  laainlas 
n«|[anUenwnr«Hidiri|{  i>»i  chi-  worltr.  In  which  hanaldhefound 
no  vibratloD  at  all.  Tlinre  wmi  a  greater  lonf-tli  of  cable  laid  than 
•trwta  llifhteil.  By  Hr.  Claiko :  There  was  eoinolhinK  in  the 
ob)cMioii  about  the  (team  ai  ibe  work*.  He  wui  waitinit  to  take 
Oiiw  the  H'oikii  (o  remedy  it.  Tli«  eoat  la*t  year  of  IlKlitinK  the 
•U«eta  UAH  i;i,.l:U.  Ill'  bad  not  ailRuUi<iil  on  thocott  of  liifbtink! 
the  wlwile  •treeta  with  eleotjlcJtjr.  Whwi  lliey  bad  gt»  tlia  bourn 
of  Uirhllntt  wied  i  nnw  laiBp*  were  on  all  nlfrht.  The  electric 
light  went  olT  at  three  la  the  mornisic,  a«  it  wa*  mn*tdor«d  a  waat« 
to  b«m  ihtfoi  tonger.  The  coat  of  lii^ling  by  eleotricily  wn« 
mater.  In  reply  to  a  question  of  Major  Cardew,  he  Mated  that 
tbe  preaent  coci  of  nrcUmp*  won  CS.  lOa.  by  eonlract,  and  the 
price  WM  to  ho  £21  iwr  ymr.  The  ohalnnan  of  iJic  (.lyhtiiiK  Com- 
laitleo  (Mr.  Homy  .1.  Vnfi  Truui|>l  ([aveevfdenoe  In  |>«rl«cc accord 
wllfc  that  of  ibo  p^iMayiir  He  Mated  that  Ibe  electric  tlvbt  wm 
one  of  tJie  heM  advertitwrnenLa  Taunton  erer  hail  Mr.  Hlakey, 
•Mblant  eloolrician  to  the  rampany.  aaid  the  length  of  chI>1mi  woa 
7|  mllea.  Tbet*  had  been  an  inoroaae  m  the  number  of  laiata 
Inatalled  of  400  in  Kovctnber  laM  year  aKainat  917  Ihin  year.  The 
latter  had  inereaaed  during  tbo  |ia*l  l«»  mont-ha.  There  were  two 
private  one*  Inecwwed.  Mr.  MaMltwIiam  had  an  InalalUlion  lately 
of  m  Inoandeaeent  lanip*.  The  whMe  apparattie  bad  worked  more 
•fBHanlly  under  the  Ingrewed  load.  ftMl  the  oo«t  of  aoal  had  been 
lee*  thin  year  oguinat  CS7  for  Koremtwr  la*t  year.  Tbe 
devDla|nn«nt  of  tbo  work  waa  hiaileml  beaiiiae  there  hed 
b«Hi  an  iaaecufity  of  fedwig  aa  to  the  cxiMvnce  of  the  liubl. 
Dr.  Fleuilnir,  who  had  boon  ewlled  In  loninke  n  rofiorl  on  behalf  ol 
ike  Lelnf[,  Wharton,  and  Down  Sywliuate.  alao  gave  evidenoe. 
H*  dU  not  i^ne  with  Ur.  Kapp  In  all  hie  MaUmenta.  and  n* 
regarded  the  ooet  |ier  lamp  lor  BO  laai|ie.  be  put  It  (or  each  are 
hunp  at  CM.  The  gaa  etMopacy  naturally  ouioeed  the  n|ijilion 
Uoii,  aa  far  aa  wo  cai)  ifloan,  prtncipally  on  tbe  gro\iti<l  thnl  it 
vreokl  be  n  dlaaMnMU  failure  In  the  future  aa  in  the  t<nat,  and  (hat 
loee  wowld  ha*e  10  be  bom*  fay  tlie  rateiiayen,  inatcad  of  falling 
on  thaahonhUraaf  tbeooiDpany.  Mr.  ftapp  alao  gavn  evldanro, 
•ad  Mated  hia  nMOO*  (or  not  BitretlnK  with  tJittexTatlni:  ayatvin. 
Beffaveaaeatimaleof  what  the  outlay  wonU  be  (or  carrying  ont 
Dr.  vimunt'e  plan,  ahowing  that  there  would  be  a  losa  of  about 
2I,100l  Other  wltneaaoa  were  called,  and  Mr.  IVitoluard 
tborlly  ie|>lHd.  A  grral  maoy  of  the  expcneea,  he  aaid,  that 
wore  sienlloned  in  Mr.  Ka|>|>'*  llgerH  would  not  bo  neco* 
mty.  at  leaat  not  until  the  ii>oandetoant  lighting  wna  oxlonded. 
He  (Mr.  PrUohard)  admitted  tliat  the  Council  wonlil  want  n  larm 
eapUal  beyond  the  t»,00O  lor  the  tiutchaie  The  met  of  the 
rarrent  for  aro  lifthLiog  waa  con^>decnbly  len  than  the  figore 
iBettlianed  by  Mr,  Kapp.  and  in  tiut  way  tlie  working  espensec 
would  be  rodi>oed.  Ibcrc  could  bo  no  doubt  that  (he  price, 
MlStU,  wi*  a  tery  kiw  one.  taking  into  eonaidomtion  that  the 
Council  were  not  only  (■vrchaalng  the  week^bnl  alao  tlie  good- 
will end  all  the  ouat«m«re  ready  to  hand.  Ho  had  to  aek  (hn 
eemii— lonefa  to  r«|>ort  favourably  to  the  Board  of  Trade,  atid 
then  Taunton  wovhl  not  only  have  the  boBLaupply  of  water,  the 
b^t  (liuiit^[v,  but  alao  the  boit  ariteen  of  liichting.  Sir  T,  Blumc- 
fleU  t  I  inuataay  that  tliey  arc  tho  beat  Itgbtodatreeta  in  Taunton 
1  hare  eT«r  teen.    Tbia  «oiwladed  ilia  ewinlry. 


PROVISIONAL   PATENTS.  1892. 


IhXZMlUiX    I'.'. 

U7iti.  taprvvomaoU  Is  the  methed  ef  end  epperaMa  lav  alae- 
treljauit    aqneeoa   aelntlena   af  aalla.      .lohn    Aahlea 
Hoa(',  1^.  ('uiinlin  tuatl,  Tufiwll  |Hik.  I>xidoo, 
twill  a  I  af— la    la    alaelria    hair    aad     akla    tarwabee. 


1 


SSftn.  Inprovemeata  la  er  releiUg  M 

eleetrle  ■eitniailarnTe      WiUlaia  PfalUlpi  Th 
Lord-Blreet.  Livor|»ol.     (The  Sdddeelaeba 
liMcllechnft,    Raab    and    Baatlan*.    Co 
•chaft,  CiftiDiany. ) 

SSSn.  A  eemMaed  kneelMr  aad  eleakrle  beU  el 
Septimui     Hooker,    27.     Martin '•■Lane. 
I,oniloi<. 

338.18  Impreramenta  In  leeg-dlataBee  MlepbeM*. 
Aubiftv  Day,  .1:21,  High  flolbent,  Loadea, 
Har^h^ll  Hayno*,  UnMod  Ktatae.)  (Omplati 
tlon.) 

2iK5l.  A  aew  or  Uapreved  eleetrle  are  laaap. 
Norfolk    Howe,  Norfolk -at  root,   .Strand, 
,\rchat,  Krance.) 

DlCCMREK   13, 

SSS-U,  An  ImproTod  eleetrle  are  lamp.     I  leorge  ' 
Jofan*«tmt.  Adri|>1it.  Ij'i^rliiii 

33>M0.  ImprOTemeBta  la  eleotrieal  lliUogai  ela«  b*| 
otbar  porpeaae.  Atthnr  Firth  and  UeotM 
■  ell    Ij,  Abbey  etreeC,  (:r«enbeyi>.  Mancheaia 

22014.  Imi>ro««meiiu  tn  prlatlsc  telegrapba.      Wi 
Wine,  4(J,  |.mvoln'»-i»n  lUhU.  Uindoti 
Kockiiigtuin.  United  Statm.  /    L('oin|ilaM  i 

SSUI.^    ImprOTomanla  Lb  prlnttac  lelecnMPka. 
Wito,  411,  i.inoalii'e*lnn*4aida,  Loodon. 
Btid^ingbam,  Untied  Statae.)    fOetnplalaj 

'tarsa   liaprevMaeaie    Ui    er    reJaUag    M 

SubnttUii  7.IHIIA  (If  F''iv*nl:,  ti,  ljiin\  alreeC,  li'i, 
'HSKj,  Iiaprovemeui*  la  leag.<Hitanee  lelepbenla  traa 

ef  and  roootvoia  of  aovod.     Robert  Beoela  e  Of 

II,  ].«ii>)itiiiiTie  'wiuJ.  Clafibaai,  London. 
£2^1    UDproremcaia  U  prtaUnc  lelegrapta       VTUIU 

tViw,  Vi    l.iiit!»lii'*-inD'liehl>.  Ixiud««i.     tCbarte 

|tu>-ktii;;lmiti,  L'nitod  Riote*.)    (Couipteto  epeeiCi 
229IT.  A  new  er  imprevod  metbed  of  atUlaliiB  iraali  • 

water    aapply    oaioma    for     BeoeraUas    ala 

William  l.«wrl<\  i:!.'l,  Slraixl,  b>n<lL><i. 
',fi(t.V).  Aa  Improved  galvante  dry  beMarr  or  eatl,  and. 

poalUoa  far  nae  la  eaoh  oaUa.     liogloalit   lie 

ItuchlniEbam-'EiiNiL   Strand,    l^Mdon,     |R»iiiii» 

8|Ain. )    (("c«ii|deli'  f>|>«i-i!lciticMi  I 
320A1.  Itaproremeaia  •»  ewltebbearda  Ur  nee  Ui  tbe  i 

Ueo  or  elecirtealeaerR.   Kookea  Evelyn  Bail  O 

.Vi,  (.'hajxyirj'-litnr,  Ijjvidciti, 
SSSm.  luprorameuu  la  lUtatolng  arreatata.      dViIUaol 

(barton   and    -'ohn    Cortan    Danlehii    33,    i' 

I^Milon,    (Ciwniitete  aiiooUluaUon. ) 
Duc-KHntn  H. 
3S9M7.  Improremeata  la  aa«0Ddary  battary  ptateaarj 

aud  In  (be  preeeasof  prepnrlna  eame       11 

,li..tl.--',     .V'.    <(.0li(.-pl  V    Uur.    lyiitwioii  ,  Wil 

,  i;ii>-''>Tii,  t'niinl  SlattK  ;     <l'iiiii|>^'to  ■ 

2X10".  Impreromente  la  calTaale  baitorlea 

»i>d  Frank  HIchard  VVilkiaa.  ISM.  C»Iimiw«  1 
ham, 
IKWJ.  An  Impreved  loa4-apeakliu  telepbeae.     At 
I.  l-rrahuiri  liitll'liii;;i>,  lloiMhall,  [.omlou. 

.SPKCIKICATIONS  I'UKI.i.SHKH 

l!«l. 

I'JtK*.   Talapbanle  owltaboa.     Benneli.     {Iteonndedua 
■J'.>:iiM.   Bleetrlo    etinalltaB    for    Uto«r«pble.    aM., 
ThouiiMon. 

IMI,  Dry  eleetrieal  alamaata.     Vogt. 

iL'lil-  BlaelTio  oal-auta.      Korten, 

IT.tt    Elecirto  oanpaaaoe.  ate.     Von  MDhl. 

<7W    Electn^  wlrlaa       Yorke. 

IIIM.  TalepboBlo  apparatae       Haniniaflund 

IM13.  JaneUena  for  eloeirtc  matoa      Tlii>ra| 


COMPANIES'  STOCK  AND  SHARl!  LIS 


XaBM 


t»4< 


.  .«*H**I  .*■**■••»«■•»«.•■••».  *••»*•■ 


(iewvelve  Spalding  and  HiriianI  (.eonanl  Hn«kl»»,  :M, 
SoaMmptM-baUdlng*,  ChanceryUne,  Lendan. 


Bniah  Cu 

-  I'nf 

City  of  Lomteu 

Kireinr  CooatraHMii 

Ualti'a u., 

Hauei  to-Hotiee      ~ 

ladte  Bubbar,  Omu  Pereba  k  Wigraph  Ca. 

Liverpool  Slactrie  Sapply    

London  Bleolric  Supptr    

Uetrepoliun  EiectrK  Mpyly   ,...„.. 

HaoanalTelMihaat    

St.  JlWM'    .  

8wan  Uaiud 

WeMnitBKUr  HrDirir 


1 
It 

* 
t 


650        THE  ELECTRICAL  BNGnrEER,  DECEMBER  30.  1892. 


tha  iptin  tooebad  Um  horae't  ftank*  Hm  poor  brato  wu 
BOti(«d  to  Mt  u  If  in  great  pain.  A*  wu  l>uL  natoral, 
UtB  iudftw  obMTVAc)  tb«e  aaioiu,  and  enquirieB  made 
into  tba  occurrenco  nanlt^d  ia  th<t  jockey  being  dii- 
r|a«li6e(l  (or  barbaroiu  conduct.  He  m*  ihen  ruled  off 
tb«  courw. 

An  Eleotrie  HaU  0«r. — There  ban  juft  be«R  intro- 
duced in  the  citj  of  St.  Louia,  Miiaouri,  tbe  Arat  pottal 
traiaciu'  in  the  United  Stalea,  and  probably  in  the  world. 
Tbe  car,  which  ia  on  an  electric  rout«,  travsne*  live  milei 
tn  3S  mJnutea,  dnrinjc  which  tt  «olte«ta  mail  roattera  from 
eurien  who  ant  in  waiting  at  10  or  II  different  itatioos, 
wli«re  tko  ibt  iMtera  are  delivered  vhkh  have  b»en  tortad 
on  tba  cur.  By  avoiding  the  old  plan  of  tending  all  poetal 
Butter  to  a  eential  office  for  sorting,  a  great  deal  of  time  ii 
■KTod.  Id  fact,  one  letter  ia  reported  to  bare  been  delivered 
SS  minutea  aftor  it  waa  pocted  i  and  tradesmen  and  otbont 
U«  DOW  expoctod  to  make  uw  of  tbe  po«>t  to  a  greatly- 
laeraued  extent  for  the  rapid  delivery  of  parcels  and 
BMaage*.  Tbe  coct  of  tbe  pretent  experiment,  carried 
oat  by  tbe  deaire  of  tbe  local  postmanter,  ha«  been 
defrayed  by  tbe  tramway  company  ;  but  it  ii  hoped 
that  tbe  United  Sutai  Qovenimont  will  now  take  the 
matter  tip. 

IHstAtice  Swltohes.— M.  P.  Simon,  in  VEUdiiam 
tor  Dacamber  21,  illiutiatva  an  electromagnetic  awitcb  for 
turning  off  Itghu  at  a  diiUnce.  Two  electromagnet*, 
noaoiad  at  right  anglaa,  control  two  armature*,  which  are 
preiaod  back  by  eprioga  in  tha  luual  way.  One  of  tbew 
earria*  a  triaoguUr  piece  of  metal,  which,  when  one  of  the 
puali-buttont  ii  {jreaaed.  i«  pulled  down,  making  conuct 
between  tbe  two  wirei  for  iho  lamp  ;  at  tbe  aame  lime  it 
become*  hitched  in  a  caUb  on  the  other  magnet  armature, 
and  to  held  in  place.  To  Uirn  out  tba  light,  the  tecoml 
batton  in  pfOMOd  awl  the  catch  i*  releaead.  ■  Nothing  can 
be  simpler  than  tbe  idea,  and,  aaya  M.  Simon,  there  are 
more  adronUgea  to  bo  claimed  for  lht«kind  of  switch  than 
at  fiiat  appear  Tbey  allow  all  the  awitchos  to  be  fixeid  in 
one  place,  and,  if  need  bo,  under  one  lock  and  key  ;  the 
extra  lengths  of  wire  of  tbe  main  cablee  or  wirei  are  not 
needed,  aa  tbe  awitcbea  eao  be  fixed  at  tbe  nearest  point, 
and  only  a  couple  of  bduI)  wires  bronght  back  ;  they  allow 
a  great  control  over  tbe  axpenditDrc  of  ciirmnt,  thus  re- 
ducing tbe  running  coat.  In  aome  oircumttaDcea  inch 
electric  iwitchoa  might  certainty  have  a  useful  place. 

Blch-TonaioB  Diaobarges. — Tbe  long  sparks  from 
hlgh-tenaton  currents,  31in.  between  the  terminal*,  which 
ware  prodneed  by  Prof.  Ellbu  Thomson  last  April,  bavn 
bean  greatly  lurpasaed  by  the  same  intrepid  investigator. 
Btraanu  of  spark*  Wwecn  Lnrmin*U  64in  ap^rl  havo 
been  obtained,  and  even  this  grbat  length  was  limited  by 
tba  mechaDioal  construction  of  the  apparatus,  and  not 
by  the  limit  of  sparking  distance.  Tbe  torrent  of 
bluish -white  spark*  dtfTora  little  from  tbe  ap|icar- 
anee  of  the  shorter  diaebarge,  except  in  the  derelop- 
m«Dt  of  lateral  discbarge*,  which  loave  tbe  electrode* 
in  all  directions,  forking  through  tbe  air  u  distanco 
of  agvenl  feet,  not  always  toward*  the  op|io«ite  terminal. 
Tba  enrioilR  |iart  about  tbi*  interesting  ex|>eriment  i*  ibut 
tba  transformer  utted  hod  only  4H0  turns  oil  ihu  saooMlary 
in  a  coil  17in.  diameter  and  28in.  long,  immersed  in  oil, 
while  ilio  primary,  which  receives  tbe  condenser  dischargee, 
hu  t.'i  tiirtvs  only,  Tbe  sight  of  tba  locoeeslul  Uming  of 
U^tning  flaabe*  .tft~  long  Is  in  iualf  suScicntly  oxtra- 
ontinary,  while  tbe  possibility  of  obuinlng  such  enoi-moua 
potanliala,  ibough  at  praaent  little  more  than  a  (mr  dt  /wm^ 
Bay  eonooivably  lead  to  very  imixHtsut  result!  in  practical 
work,  in  the  lama  way  that  the  explnsive  torca  of  higb> 
prwwra  ataoa  bos  bton  lamod  and  applied. 


Htgh-TenalOB  TranemUaion. — An  installation  ol  il 
type  that  will   tend   to  multiply  has  recently  boM   tfaitidj 
in  San   Antonio  Canyon,  Cslilomia.     Tbe  insfHaHaa  li^ 
erected  for  the  purpose  of  supplying  i'oroosus  oimI   S 
Bernardino  from  San  Antonio,  wbera  tbei*  is  a  laQ 
water  1,300  cubic  foot  per  miouto,  witfa  a  bead  of  4(Nll| 
Tbe  water  i*  brought  to  the  itower-bouse  tbrooel>    l,MQ(i 
of  3(Kn.  and  600   34in.  double-riveted    abeat-iroa 
which  absorb  by  friction    a    bead  ol    12ft.      The 
station  is  provided  with  four  double-noule  PeltOQ  whsdal 
3iin.  diameter,  coupled  direc*  to  alternating  WMtiisgbsaw  1 
dynaoHM  of  900  h.p.  eocb,  running  at  600    rwruhtiy 
Two  exeiten  are  lun  by  two  Pelton  wbeels  o(  30  h.|L  1W 
current  is  iranifonned  up  to  10,000  volts,  and  omiad  « 
two  No.  7  bare  copper  wires  seven  mile*  down  tha  sa^ 
to  A  |)0tnt  where  tbey  diverge,  one  ranning  to  PoomM 
miles,  and  tbe  other  to  San  Bernardino,  36   miloa  dim. 
The  current  is  transformed  by  step-down  Lranaloman^ 
aide  tbcse  towns  to    1,000  volte,  and  diatnbuted  for  M 
light  and  jiowcr  |iur(>o*e*,  tbe  motors  used  batog  sf  it* 
Westingbouse  aytKibroaous   ty|ie.      Tbe    sub-obatioa  an 
provided   vitb   regulators,   ao  that    tho    attoadsMt  <■* 
regulate  the  volugc  independent  of  tba  gananufaif  fhot. 

Ligbting  of  Nelaou.— On  Friday  lost,  (n  tha  |— a 
of  several  members  of  the  Nelson  Town  CckidbU  and  otbw 
gueau,  tha  ceremony  was  perforned  of  iBMlKuiwting  tfa 
electric  light  insullation  whieb  tbe  Coiparatfon  of  Nelsa 
have  just  eatablisbed  in  the  borough.     Alderman  Hortlejk 
chairman  of  the  Oos  Committee,  formally  turtMsd  oo  tbi 
awitcb,  and  during  tbe  proceeding*  it    was    atsleii  ltd 
Nelson   bad  achiere<)   tlie  distinction    of    being    th«j 
Lancoabire  town  where  the  Corporation   bod  eovf 
public  electric  light  installation.     The  dUtribattog  . 
are  laid  in  (be  {>rincl|Kil  strceU  of  tbe  town  and 
bavo    become    guurantori    for    the    use     of     about 
lights,  tbe   coal   of    the    installation    to    be    wboUy 
by    tbe    consumers    of     tbe     light.      Tbs    Corpontioo 
have    also    pUced   n    2,000-c.p.    lamp    iu    tba 
the  toWn,  and  it  is  iiileiided  to  place  a  stmilor  Umf  i 
of  the  market.     The  coat  of  the  installatJaa, 
been  made  by  Mr.  T.  Barton,  of  Blackburn,  boa 
£4,000.     Tbe  geiierating'station  t*  at  tbe  CorpwatMn  pt ' 
works,  and  the  steam  pressure  of  801b.  requirod  for  driiig 
tbe  engines  is  supplied   by  woata  heat  from    the  t«* 
house,  thus  economising  tbe  cost  of  worldng  tho  instsk 
tion,     Tbe  engine  aud  dynamo  are  capable  of  tufftp^ 
electricity  for  €00  lamps  for  16  c.p  each.   Tba  •*HwPr^ 
mains  ar«   bid  in  iron  trough*  placed  andcrgroaa^  Ik* 
cable*  being  of  01  strands,  insulated.     During  tbe  i 
the  streets  where  the  electric  illumination  is  sitppUod 
traversed  by  a  lai^e  number  of  interested  tpaelatora 

nirror  Hlgh-TenalOD  ElectroiBatT.  —The  slattro- 
meter  of  llerr  Hoyilwcitcr,  described  in  tbe  Z^tUAnfi  /w 
ius/rwmrnMiXani/i-,  is  based  upon  tbe  mutual  rapoikiaasf 
a  (('here  and  a  ring  charged  to  the  {wtentkl  to  Is 
meusured.  In  the  bypotbesis  of  a  uniform  dtatribotioa  si 
electricity  this  effect  ia  nil  when  Uio  boll  is  coneaotris  to  lbs 
ring,  aixl  also  at  a  great  dislaoee.  It  tba  *|iha«  i* 
passed  from  one  position  to  the  other  along  tba  axi*  *f 
the  ring,  the  eflcct  ineruso^  to  a  ,ntaximuoi,  to  sfpls 
diminish.  In  the  (Kwilion  of  nutzimnm  effect,  the  fores  i* 
only  dejienHent  to  a  email  extent  on  the  distance  hatwasa 
tbe  a]ibere  and  ring  Tbe  instrument  faoaed  on  lUs  <Ak 
is  in  the  form  of  a  toreion  balance,  the  repolslBo  iffaet  baag 
doable.  Two  rings  are  mounted  side  by  akla ;  itit»  thae 
protrude  two  arms  carrying  snail  spboraa,  the  whole  kaaf 
OD  m  hifilar  aus|i«naion,  tba  arms  babg  cMUMoted  to  a  Wfs 
eentre  ball.  Tba  sixe  of  tba  centra  ball  is  3'A  cm.  itiaasstirr 
suspended  by  wires  01  moL  dfaunater  and  9  ca.  to  10  at. 
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ndoMd  tpsed  of  dtcrnaton ;  (4)  tbeir  ■daption  to  iton- 
dtrd  eoKioe  speeds ;  (ft)  a\\  alMrnaton  *«l(  excitiiiK  and 
eotDpoanded;  («)  alUniaUirt  run  in  parallel;  (7)  carbon 
bnubee  on  all  alteniatori  sot  at  tiOdog.  to  9(hliig. ;  (S) 
alt«niaton  driven  direct,  tvon  Aova  to  100  b.p.;  (9)  one 
typA  of  dynamo  in  eeotral  lUtioru — said  dynamo  to  tender 
all  klnda  of  aorvico  required  ;  (10)  higher  primary  volug« 
all  round;  (II)  enfcinw  and  dynanuw  roguUrly  in*i>ectBd 
byaeompany  formed  for  that  purpoae.  Mr.  W^tUa  motto,  in 
danet«riitic  American  voin,  ia :  "Man  wanu  but  little  here 
Mow,  nor  wsnte  that  little  long — but  during  the  short 
lime  be  wanta  it,  he  wanU  it  bed."  There  is  mufh  to  be 
•aid  boUl  (or  tbo  idea  of  low  alternalionB  and  for  standard 
dynamoa  wboae  current  may  bo  made — converted  or  re- 
dreased — to  do  erery  aervioe. 

Dynamo  Driving  by  Compoand  Engino*.  —  A 
^pajier  on  the  efficiency  ol  engine*  for  dynamo  driving 
was  read  before  the  Octobet  meeting  of  the  Engineering 
Aasooiation  of  New  South  Wales  by  Mr.  P,  Diamond, 
illustrated  with  diagr^ims  from  actual  engines.  He  quoted 
^Ifae  article  from  Snyinttring,  January  39,  1B!>3,  girtog  tbe 
diSimnco  in  power  required  [or  electric  lt[;hling,  citing 
Newcaatle-on-Tyiiii,  where  tbo  liKhtcst  load  was  15,000 
watU,  and  the  hosviett  170,000  watta,  or  only  0-088.  At 
the  St.  James's  and  Pall  Mall  sutions,  Oeeember.  1890,  at 
4  p.m.  to  4.30  a.m.,  the  toad  was  30,000  watt«,  und  at 
6  p^m.  it  was  400,000  watte.  Putting  tbe  latter  into 
bone-power,  they  would  be  respectively  about  36  i.h.p. 
and  i)M  Lb.p^  If  only  one  engine  is  used  this  would 
meau  aarious  wute,  depending  on  the  relative  lime  the 
•nailer  power  was  required.  Tbe  Westinghouse  Com- 
pwiy  pablish  a  table  in  their  catalogue  »:iving  the  con- 
sumption of  iteam  per  indicat«(l  horse  power  jHtr  hour, 
with  varying  loads,  wbicfa  for  non-oondenaing  engines 
rangM  from  170  i,h.p.  with  Sl'Olb.  steam,  down  to 
CO  i.h.p.  with  38'8tb.  ol  steam.  Mr.  DUmond  then 
dkeuaaed  the  diagrams  which,  with  one  exception, 
were  (rem  engines  at  work  in  Australia.  No.  1 
was  from  a  verlicnl  noncondonsing  Corliss  engine,  at 
SaltAir,  and  came  into  the  writer's  poaaeialon  about  1869. 
The  cylinder  is  ICio.  diameter,  3fi.  stroke,  making  60  revo- 
lutions ]>er  minute,  the  power  developed  being  164  i.b.p. 
Other  lines  doited  showed  a  greater  and  smaller  jtower^ 
▼is.,  186  i,h,|iL  and  116  i.h.p.  The  consumption  of  st«*m 
ealcalated  (or  these  [lowcni  were  1S\h.  for  186  i,b.p,  and 
SMb.  (or  tbe  tl>4  and  116  i.h.p.  The  lowest  power  is 
0'623  of  the  highest,  while  the  lowest  consumption  of 
ateam  to  the  bigfaest  is  0-89.  No.  3  diagram  was  from  a 
borUontai  non-condensing  engine  which  bad  been  at  use  at 
the  Kundwick  tramdriving  sl^lion.  Cylinders  I3in. 
dianeter,  IfL  stroke,  300  revolutions,  developing  91-69 
i.h.p.  Tbo  power  given  out  by  dynamo  was  930 
Totte  and  105  amperes,  nuking  75'!>3  e-h.p.,  giving  an 
aAcioney  of  O-SSS,  aaanming  10  {ler  cent  friction  of  engine. 
Thia  aeens  a  very  good  (lerformance.  Tbe  consumption  of 
mekta  aa  calculated  is  38'Slb.  stetim.  This  engine  would 
not  bars  a  great  difference  in  tbe  consumption  of  steam  for 
varied  powers,  as  the  cut-off  w»s  effected  on  the  compree- 
•ion  tide  o(  tbe  diagram.  No.  3  diagram  was  (rem  a 
horitonial  compound  non-condensing  engine  at  Parliament 
House,  used  (or  driving  tbe  electric  light.  The  cylinden 
are  9irL  and  Uin.  diameter,  ratio  of  1  to  3-43,  sunke  t6in., 
revolutions  1  IS.  The  (rawer  developed  ts,  for  snuli  cylinder, 
SI -6  I.h.p, and  For  large  o«e,34-3j  toUl  power  is  45'88  i.h.p. 
tbe  dynamo  itivsw  1 1 1  volts  and  233  amper««,  equal  to 
34*66  e.b.p.,  and  the  clfioiency  i*  0735.  In  ibis  diagram 
Ibe  (lower  was  very  fairly  divided  between  the  two 
eylimlera,  and,  if  10  per  cent,  be  allowed  for  friction,  this 
give  about  33  Lh.p.  to  take  off  vsch,  and   thejr 


would  then  give  good  reaulte.    The  amount  of 
calcultted  is  395,  but  t«sts  made  gave  a  nach  lower  eoa- 
sumption.     No.  4  diagram  was   from   a   pair  of    boriuwlal 
compound  non-cond«niiing  engines  at  tbe  Cent«onial  H«I1, 
used  tor  electric  light  driving.      Tbe  diagrams  were  bikn 
on  September  7,  1891.     The  cylinders  are    ISin.  »Bd  XSia 
diameUr,  stroke  2ft.,  revolutions  109  ;  the  power  of  aasD 
cylinder  is   10273   i.h.p^,  and  of  large  one  49-04   i.h.p  . 
total,  1M-7&  i.h.p.     The  output  of  dynamo  ia  ataud  m 
103,350  watts,  equal  to  138  4  e.b.p,  and  tbe  «lHci«OGT  ■ 
0-91.     If  10  per  cenu  is  allowed  for  friction,   tb«o  letol 
power  which  the  engine  could  give  out  would  be  wJiurt 
to  136-6  i.h.|i.,  or  about  3  i.b.p.  less  than  that  given  tttif 
dynamo.     These  engines  use,  aa  calculated,  93'61b.  ataa 
Tbe  distribution  of  power,  when  compared  to  So,  S,  ia  ■ 
very  good,  as  the  small  cylinder  ts  doing  two-tliirda  o(t 
work.     Tbe  diagntms  showed  conaidenble  back  pnmwsa 
large  cylinders,  which  gets  as  high  as  Sib.  before  GOmpr» 
sion  commences.     No.  5  diagram  wm  ofT  tbe   auae  aapss 
lu  the  No.  4,  but  wu  uken  on  the  33rd  April,  1893,  mtu 
tbe  normal  condition  of  the  present  lighting  req< 
In  this  cue  the  small  cylinder  shows  669  i.b.p.,  tbe 
11-6  i.b,p.i  toUl,  78-5  i,b.p.  The  dynamo  was  ^iviii|(A  \(B 
voluand  336amperes,equal  to32'44e.b.p.  The  efldsw;  is 
0-41.     If  10   per  cent,  of  No,  4  power  be  allowwl.  tUi    . 
would  give  about  7  i.b.p.  (or  each  cylimler,  and  a«  the  UrpM 
one  indicates  only  11-6  i.b.p.,  this  leavea  about  1-6  i.h»^ 
which  this  cylinder  could  give  out,  and  is  furtber  fip* 
vated  by  the  fact  that  at  07  of  the  stroke  tbe 
commences  to  go  down  below  tbe  t>naatue  required. 
friction,  and  ultimately  lands  below  the  atouej 
Tbe  back  pressure  is  the  same  aa  in  No.  4.    The 
conaomplion  of  steam  is  431b.,  w>  that  at  about 
load  tbe  oontumplion  of  steam  has  increased    bj  t 
cent.    These  figures  bring  out  the  ptirtietiUr  ehji 
raised    against    the    use    of    compound     aagtam     with 
greatly   varying   loads,    and    the  writer    ngsried  h   aa 
fortunate  that  those  particular  engines  were  only  deim 
about  half  the  work  they  were  intended   tor,  thus  tUoa- 
trating  where  tbe  trouble  lies,  so  that  the  retuedy  migbl 
be   pointed    out,   and    tbe  character    of    tbe    coapoeiJ 
engine  navoil.    No.  6  dingrnm  wm  from  a  pair  ol  taflriaoMl 
comjiouod  no n -condensing  enginee  at  CirotUar  Quay  UfWflf 
sution )  the  cylinders  are  Sin    and   Uin.;   atroke,    lfc~ 
revolutions,    87 ;    power    shown    is    for  amall    cjrUi^ 
19  7  i.h.pL.  ami  (or  large  turn,  11-7  i.ttp.     The  powar  |if» 
off  for  36  are  lamps  ii   18-7  e.h.p.,  tba  elBeieocy  ti  MM, 
and  tbe  steam  consumption  3r4lh.     No.  T  diagran  wm 
from  a  pair  of  borixonul  compouitd  non-eondenajiig  eoitfaes 
at  the  Red  fern  lighting  station.     Tbe  cylinders  are  Ilia 
and  33in.  in  diaipeter ;  stroke,  3ft.;   revolutions,  W<  ,  tba 
power  shown  in  small  cylinder,  665  i.b.p.,  and  in  lar|e  one 
36  I  i.h.p.;  loul,  82  6  i.h.[iL     Tbe  dynamo  givse  off  1.0IC 
volte  and  41  amperee,  equal  to  55-5  e.k.pL,  tlie  •fflsJeaty 
ie  0-^9,  the  steam  consumption  calculated  361b.     In  tto 
case  again  the  diiiributiun  »l  power  was  unequal,  bat  tha 
diagram  is  entirely  free   from   the  defects  In   tba    laifs 
cylinder  of  No.  5 ;  tbe  only  lights  in  use  are  tba 
lampe,  so  that  there  is  praeitcally  no  vanatioD  in  tba 
and  diagrams  giving  a  heavier  output  oooU  aot  ba  kti. 
No  doubt  when  the  house-lighting  is  secured,  and  vmt, 
Jiflerantreaulucouldbe  had.     Tlie  Centennial  Ualleugiaes 
were  driving  light  and  he^vy  loads  ;    all  the  filheii  ne 
driving  steady  loails.     The  calculation  for  eoatovpti^  M 
•team  is  by  an  approximata  nothod  auggeated  by  Rankins 
in   bii*' Steam   Engine  "  (p   409),  and  nWDtionad  ia  C«S- 
terill  "  On   tbe  Steam   Engine  "  (p.  58),  and   fthhoogh    aoC 
sirictiy  accurate,  gives  a  means  of  coapariog  the 
in  diagrams  which  show  any  variation  bi  fealBW. 
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FIELD  MAGNETS. 

BY   GISBBRT   KAJPP,   H.I.C.B. 

(Conduded  from  page  65S. } 
The  maftnettc  force  required  to  proditca  an  inr^uction  of 
^ lines  through  the  armature,  Fig.  66,  is  H^  =^,  nhere 


H„ 


We  hftve,  therefore,  ^a  =  /^ 


•4irX. 


and  io  order  to  determine  X^ ,  the  ampere-turas  required 
for  the  umature  alone,  we  must  know  the  value  of  the 
pen&eabilit;  at  the  particular  induction  chooen.  This  can 
be  foand  experimentally  (as  wae  first  done  b;  Dr.  Hopkin- 
son  in  oonnection  with  the  design  of  dynamo  field  magnett) 
b;  teetint^  the  particular  sample  of  iron  used  for  armature 
platee  and  determining  the  permeability  curve,  or  better 
still,  the  magnetisation  curve,  representing  |I  ae  a  function 
of  H.  We  know  what  total  fltix  we  require  to  give  the 
desired  ElM.F.,  and  by  dividing  this  by  the  area  of  the 
annatnre  core  we  find  ^q  .  Then,  referring  to  the  magne- 
tisation curve  we  find  the  corresponding  H^  .  The  ampere- 
turns  required  for  the  armature  are  then  given  by 

■4«- 

Xfl  =    "8  Ho  La, 

In  order  to  avoid  the  coefficient  8,  it  is  convenient  to 
compile,  once  for  all,  a  t&ble  from  the  magnetisation  curve 
in  whidi  the  values  of  -8  Ha  and  ^a  are  inserted.  We 
have  then  only  to  refer  to  the  table  and  find  the  number 
with  whteh  the  mean  length  of  the  lines  through  the  arma 
tore  must  be  multiplied  to  give  Xa.  Id  other  words,  the 
nmnben  of  the  table  give  the  ampere-turna  per  centimetre 
of  (hejHith  which  the  lines  take  through  the  armature. 

The  following  two  tables  (one  for  G.G.S.,  and  the  other 
for  l^gl"*"  measure)  may  be  used  when  the  armature  core 
is  compoted  of  best  charcoal  iron  discs. 

■xcirnta  Fowia  in  Ampbhs-turhs  Bbquieed  pee  Centihetbe 
un>  FZB  Inch  or  Aematuxb  Patb. 


0.0.8.  Hwunie. 

gogluh  Heunre. 

% 

La 

B. 

Xa 

La 

6,000 

1-80 

6 

4-26 

10,000 

3-60 

10 

8-5 

11.000 

4-40 

11 

9-5 

12.000 

&-83 

12 

11-3 

U,000 

8*40 

13 

15 

U,600 

10-40 

13-5 

18-2 

14,000 

12-96 

14 

21-3 

14,600 

17'60 

14-6 

26-2 

15,000 

22-40 

16 

32-4 

15,600 

30-50 

16-6 

425 

16,000 

40 

16 

66-7 

16.600 

66 

16-5 

75 

17,000 

72 

17 

S7 

17.600 

88 

17-5 

.    130 

laooo 

104 

18 

164 

18,600 

128 

■    18-5 

203 

Ifl^OOO 

160 

19 

240 

19,600 

220 

19-5 

285 

ao^ooo 

280 

20 

360 

— 



20-6 

450 

— 



21 

570 





21-8 

710 

~" 

-" 

22 

1,000 

The  tue  of  Uiese  tables  can  best  be  explained  by  ai' 
example.  Say  that  in  the  armature  shown  in  Fig.  66  the 
av«T«ge  length  of  path  is  I>a  =  Ilin.,  and  that  we  desire  to 
have  an  induction  of  B  =  16-6.  By  referring  to  the  table 
we  find  that  76  ampere-turna  are  required  per  inch  of  p^th, 
so  that  out  of  the  total  exciting  power  applied  to  the  field 
magnets  11  x  75  —  826  ampere-turns  will  be  required  for 
producing  the  flux  through  the  armature. 

To  determine  that  part  of  the  exciting  power  which  is 
tsquired  to  drive  the  fiux  through  the  air  apace,  we  use 
formulas  (35)  and  (36).  The  dimensions  of  the  polar  surfaces 


we  take  from  the  drawing  of  the  machine,  but  it  is  important 
to  note  that  the  average  area  through  which  the  flux  passes 
is  slightly  larger  than  the  polar  area,  since  the  flux  spreads 
out  into  a  fringe  at  the  corners  of  the  pole-piecea,  as  shown 
to  an  enlarged  scale  to  the  right  of  Fig.  66.  In  practice  it  is 
generally  assumed  that  the  total  width  of  fringe  may  be 
taken  as  equal  to  the  air  space,  and  if  A  is  the  length  of 
the  polar  area,  and  /  the  length  of  the  armature,  the  mean 
area  of  interpolar  space  is 


Ao  =  I  (X  +  6). 
The  average  induction  in  that  space  is 


(37) 


(38) 


and  the  exciting  power  for  the  air  space  is 

X=-81>.28andX=l,880B„3S    . 
There  remains  vet  the  determination    of   the  exciting 


(39) 


yet 
for 


power  required  for  the  m^nets,  including  pole-pieces 
and  yoke.  Here  we  are  met  by  the  difficulty  that  on 
account  of  magnetic  leakage  the  flux  is  not  the  same 
in  the  difi'ereot  parts  of  the  magnet  circuit,  and  that  the 
law  according  to  which  it  varies  is  not  accurately  known. 


1 

f 

^A^ 

IM^ 

A., 

4      - 

. 

-  -* 

.   ."-.v.. 

Tin.  66. 

In  Fig.  67  the  leakage  io  roughly  represented  by  dotted 
lines,  but  only  those  paths  are  shown  which  lie  in  the  plane 
ot  the  paper.  In  addition  there  are,  of  course,  leakage 
lines  between  the  aide  faces  of  the  jpolea  and  between  these 
and  the  yokes  which  come  out  of  the  plane  of  the  paper  in 
vaiioua  directions,  the  whole  machine  being  surrounded 
with  a  kind  of  magnetic  halo.  An  attempt  has  been  made 
by  Prof.  Forbes*  to  determine  the  leakage  by  assuming 
certain  paths  and  integrating  the  flux  over  the  various 
surfaces  of  the  machine,  but  as  in  applying  faia  methoda  a 
groit  deal  muat  depend  on  the  peraonal  judgment  of  the 
calculator,  it  is  generally  found  more  accurate  to  calculate 
the  leakage  of  a  new  machine  from  the  experimental 
results  previously  obtained  with  machines  of  a  similar 
type  but  of  different  size.  Such  experiments  are  easily 
performed.  Referring  to  Fig.  67,  we  may  assume  with 
tolerable  certainty  that  the  flux  will  be  a  maximum  at 
M,  being  in  the  middle  of  the  excited  part  of  the 
magnet  circuit,  and  a  minimum  at  A  in  the  armature. 
We  need  then  only  place  exploring  coils  round  the  magnet 
and  armature  in  the  two  positions,  and  connect  them  with 
a  t>alliatic  italvano meter.  We  note  the  deflections  on 
making  and  breaking  the  exciting  circuit,  and  determine 
ihua  the  total  fiux  in  these  two  points  and  their  ratio.  As 
a  further  check,  we  can  couple  the  two  exploring  coila  in 
series,  and  by  reversing  the  connections  determine  F,  +Fai 

'  Jamnua,  Society  of  Telegraph  Engineen,  xv.,  551, 1886. 
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knd  F_  -  Fa .  Mr.  Ketoa  bu  published  l«alug«  teeU 
nude  vitb  various  DUchinOB,*  and  bu  found  that  tfae 
niio  Fa/Fa  rariea  (rora  I'S  to  2.  Tbe  leakage  U  (bun 
repreienLMl  (or  each  t; pa  of  machine  na  a  coelBcient,  but 
■uob  a  way  of  r«pra*e«t«tion  cannot  bo  cutreot  for  all 
cuoa,  u  will  ba  Boon  from  the  following  con  lid  era  It  on, 
Sappot*  wa  luv«  found  a  cert&in  leakage  coefficient  when 
testing  a  machine  with  a  moderately  etron;:  field.  Tbe 
same  c()«diviont  cannot  poasiblf  be  right  for  tha  laiue 
macbtne  if  excited  to  a  hi|[ber  degree.  I.el  ua  utume 
that  we  excite  the  macbine  to  u  to  get  30  ]>er  cent  more 
flux  through  the  annataro.  Tbe  aroporo-ltiriis  required 
(or  tbe  air  tpaco  have  now  increaaed  by  30  per  cent.,  but 
those  required  for  the  armature  bave  iiKreued  by  more 
than  30  per  cent.,  »o  that  tbe  total  Ena^neU'c  preasure  forctn): 
lealcKK^  line*  out  o(  tbe  polepiecea  ha.i  increaae<i  in  a 
greater  ratio  tliaii  the  (lux,  and  tor  t^i*  reMon  the  leakage 
coefficient  will  now  hv  higher.  It  it  therefore  tnoro  nccu 
rate  to  detormine  tbe  leaKnge  field  not  as  a  function  of  tbo 
tOt«l  field,  but  as  a  function  of  the  exciting  power. 
Xa  -4-  X,|,  aclnally  applied  to  tbe  armature.  Since  ibc 
le&kii(;c  lakes  pUce  ihrouKb  air,  for  wbioh  fi-  1,  the  mag- 
nelic  resistance  u(  the  Itoiluiee  jKithi  is  conttaot,  anil  we 
can  End  the  total  waste  aeUI,  £  -  Jiw  -  Za  by  simply 
dividing  tbe  armature  exciting  power  by  the  magnetic 
r«n«UDC«^  p,  of  llw  leakage  paths. 


£ 


X.+  x« 


Tyff"fTI*  p  deiieiiils,  of  courje,  on  the  t'lr-e  and 
"'MOAgHntion  of  the   maehine.     A  luaohiiie  with 
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large  expoeod  jxila*  will  iiatuntlly  bare  a  smaller  p  (ban 
one  in  which  the  iMlea  ore  amalL  Thus  Fig.  &7b  will 
have  more  waste  lieM  than  S7d,  the  latter  will  have  more 
than  ri7c,  and  this  will  have  mora  tbaii  Fig.  59.  ActiD,  if 
we  invert  57c  m  that  tbe  poles  eon*  near  tfae  beo^ate, 
tbe  leakage  will  alw  Increase. 

Wo  have  now  to  consider  what  iofliienee  the  »ite  of  a 
mMbine  baa  on  the  leakage  reaiitanee  p.  By  doubling  the 
linear  dinousjooa  we  qiuianiple  tbe  aurfaccd  from  which 
the  leakage  takee  place,  but  at  tbe  asme  time  we  double 
t^  average  length  of  tbe  leakage  paths  oo  that  the  tou) 
leakage  reaitUnco  will  be  halved.  The  leakage  inisUnco 
for  two  mochlRet  of  the  same  typo  will,  therefore,  vary 
invarsely  a«  the  linear  dimentiont.  A  convenient  way  of 
■tatins  the  liniur  dimensions  of  a  machine  it  to  give  tbe 
■ise  of  its  armature,  and  in  order  to  permit  of  slight  varia- 
tions in  the  ratio  of  length  and  diameter  of  armature,  wn 
may  conveniently  state  tbe  linear  dimensions  of  tbe  machine, 
nut  in  terma  of  either  the  diameter  or  the  length  of  Ibi' 
armature,  Init  in  tenns  of  the  square  root  of  their  product 
The  leakage  retittonce  will  then  be  given  by  the  expieasion 


P  - 
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(«) 
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where  I  and  if  arc  the  length  and  diameter  of  tke 
core,  and  K  is  a  coefficient  depending  an  Lbe  type  of 
machine,  but  not  on  its  tua. 

In  overtyiM  machines  K  may  be  token  at  "9 
0,G,S,,  and  690  in  &iglitb  measure,  arid  in  a 
machines  at  '21  and  460  res|>cctively.  By 
leakage  lines  to  tbe  useful  flux  we  find  tae 
through  the  uagnete,  and  therefore  the  Induetian. 
find  the  correiponding  exciting  power  «re  proceed 
tbe  same  way  as  with  tbe  armature,  by  t4ia  am  d 
table  giving  ampere-turna  per  centimetre  or  par  ta 
as  a  function  of  tbe  induction.  There  ie,  bowevsr,  tl 
difference,  that  an  error  in  the  ostimatJoTi  of  tbe 
ability  of  the  armature  core  is  not  of  very  great  in^oiM^ 
tbe  exciting  power  required  for  tlie  armature  betng,*! 
rule,  oom{>tratiTeIy  small,  whereat  an  error  in  the  eum 
tion  of  tbe  permeability  of  tbe  Held  msgnete  maj  ^ 
great  importance,  at  it  affccU  a  much  larger  pert  rf« 
total  exciting  power.  Tbe  differeoce  in  tbe  permotit 
between  viriouB  samples  of  iron  is  generally  grteWfe 
high  than  for  low  iiiduclions,  to  that  if  for  coiunB 
reaauns  we  are  comi>elled  to  work  at  a  high  indoslfat 
the  Geld  magnets,  it  becomes  all  the  more  impufMlfe 
te«t  the  magnetic  properties  of  the  particular  indi 
iron  employed.  On  the  other  hand,  there  ia  less  4^ 
of  error  if  we  work  with  a  moderate  iodiCK  * 
coarte  which  we  would  adopt  wherever  poaa^  loi 
a  view  to  economise  exciting  wire.  In  aucb  a«  ^ 
exciting  power  required  for  the  magneta  is  rsiM*^ 
amaller,  and  an  error  in  this  smaller  quantity  is  eM4» 
much  importance— to  say  nMhiiig  of  the  fact  that  thts 
itself  is  not  so  likely  to  occur,  ui  onlinarv  work  w^M 
therefore,  neglect  to  test  a  sample  of   tbe  mMol  l^^| 

cate,  and  use  a  table  of  H  and  ~  prejurod,  oncefortlLbe 

testa  made  with  iron  of  average  qiiulity.  Tha 
materials  for  field  magnets  are  wrought  iron,  coal 
and  cast  iron.  The  tatter  should  be  only  amplefid  a 
thoM  parte  of  the  circuit  which  are  not  aniTMMtdtf 
exciting  wire,  aucb  as  yokes  and  pole-piecea,  baMine,  eibr 
wite,  tbe  cost  of  copper  owing  to  tbe  laTRe 
surrounded  by  wire  becomes  too  great.  Wroo^inmfi 
mild  cost  steel  are  generally  used  (or  mt 
coret    proper,   and  are   about  equivalent, 

Ksctnxa  Powkk  id  AMfHaa-Ttrans  Kbqcikku  psa 
AMD  ma  Ikch  o*  Para  raaoinia  Wroooiit  I 
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Uut  o(  13  aamptea  o(  coat  aieal  wbich  1   

nugnotomater,  throe  oidy  were  of  senalbly  low* 
ability  than  ordinarj'  wrvuKbt  iron  as  lued  Cor  i 
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Uw  DMfMt  Dumber  o(  B  ii  5,  to  wbiob  coTTMponcJ  4-BS 
aiBMro-Uim(  p«r  inch  of  patb.  Interpolating,  we  find  Utat 
to  »  '  510  corretpond  495  ampere  turns,  and  as  tb« 
averajte  IcD^th  of  path  of  the  line*  tbroumb  magneta  and 
yoke  u  66jd.,  iho  magnet  exdiing  iiower  i« 

X„  -  4  95  X  ft6  -  326. 

We  now  6nd  the  total  exdting  power  by  adding  up  it^ 
component  part*.     Tbiu  r 

Tfa«  armatare  core  recjuirea  8&  ampere  turn*. 

Tbe  air  tpac«i  require    5,M3  ., 

The  Ga>K'>eU  rw^uire 320  ,. 

ToUl    6,45S  „ 

i  Iht  niculution  hen  explained  gives  ue,  inoideittally.  alao 
tbe  leakage  coefficient,  but  only  for  tbe  particalar  flux  of 
.^00  linofl.  We  have  aeen  that  163  lines  are  wasted  over 
and  above  tbe  fiOO  utiliHcd.  The  |>ercenUge  of  waile  i« 
tlMrefon  163/000  -  326  per  cenL,  aod  tbu  leakage 
eoeSdeat  U  1-336. 

To  find  etlior  poiote  on  the  characteriitic,  wo  repeat  the 
cmlcalationi,  auuming  a  flux  of,  say,  600,  1,000,  1,100, 

'  1,300,  1.300,  1.400.  1,500,  l.fiOO,  and  1,ft50  lines.  Theae 
calculations  may  1>e  convenieDily  made  in  tabular  foim,  so 
that  clerical  errors  may  l>e  more  easily  detected  and  lubotir 
economiaed.     At  the  bend  of  the  table  we  write  tbe  con- 

'  Itruotive  data  of  tbe  machine  to  facilitate  reference, 

A.o80      A.-  331V  A.=>  130  i>-315 

L|«i=16  S--9  L-6«        2£M80-3,384 
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U  we  DOW  determine  the  leakage  eoeffieient  for  a  flux  of 
I,6O0  linea  we  find  it  to  have  risen  to  1  +  &94;i,500 
-  1-394.  For  /.  -  1,600  it  is  still  greater— namely, 
1  +  691/1,600  -  1-433,  wbiitt  tbe  iniiinl  value  wa«  only 
1-33G.  It  will  be  thus  be  seen  that  the  leakage 
|)K>eH!icient  can  only  give  the  approximate  value  of  tlM 
fiekl.  Fig.  68  sbovri  tbe  cbaracteristio  aa 
(rom  tbe  above  table.  By  tbe  uae  of  thia 
eurre  we  can  at  on«e  read  off  tbe  exciting  power 
required  to  produce  any  deiitcd  flux  tbrough  tbe 
iture  within  the  limiti  of  iu  capacity  to  pan  the 
Tbe  I-^M.F.  produced  baiDg  proportional  to  tbe  flux 


and  the  ■pood,  we  tee  that  tbe  curve,  by  sniubly  <^ 
tbe  Male  of  ordinate*,  may  alao  be  u*iid  w  rejpTM 
G.M.F,  on  open  circit  for  constant  spew)  aa  a  lOM 
the  exciting  power.  It  is,  however,  imporunt  lo  ■ 
that  tbe  curve  only  refers  to  the  KM.F.  on  opas 


If  a  current  is  permitted  to  flow  through  the  i 
produces  a  certain  reaction  on  the  field,  and 
taken  into  account. 


PROPOSED  ELECTRICAL  CONGRESS  AT 

A  •ub-oouiinittee  formed  nt  Pmf.  Ayrton,  F.  R.H-.  N 
Th»inp«'>D.  F.R.S..  aixi  M*ior-0«iiun»l  Webl»or.  O.B. 
M.I.CE.,  bos  iidued  a  mpoK  to  tbo  rointuittoe  irf  ti 
trical  Motion.  After  n  bri*f  hi*U>ri<nl  nccount  of  lb 
ConrrMS  i>f  1681.  tlte  report  oontiuuvn  ; 

Sobjceb  on  ■cime  of  wbtob  it  i>  pruuoeed  that  aki 
suggeative  speeial  papera  migbt  be  reaa  by  npinliHy  ) 
membeta  ;  Comparison  between  prcweature  in  i 
ouuntriee.      Methods  i4  aviMiting  dtctricAl   iiiuwfe 


risks  to  petaoH  and  nropertv.  I'nita  <if  tii»)(n«tk  <|m 
and  mode  of  ouibodyinK  tli«iu  in  i-on^rcto  Kaadanfa 
adoption  of  the  niunu  "  Hoiiry  "  for  th»  unit  of  •eVsMri  i 
induotioo.  Adoption  of  tbe  "  kiloa-att  "  iiuttxuldf  Ifea" 
iKiver"  aa  the  unit  of  power.  lnt«ni»tioti*l  mimmw 
fur  deacribing  phenomena  of  altaraitte  oumoM  I 
i>lMtfi>magm)t*o  wave*.  Nattooal  and  tiiiuiM|inl 
Inhorattinaa.  Materials  for  atandarda  of  •UoUi*  tmi 
I'ointa  of  difffirciio*  of  the  electrioal  voeabsUarjr  nml  ta  d 
cuuntrioa.  Tho  direct  conrenkin  of  tbe  enetwj  trf  fat 
I'leotrie  enetnr-  CoMpariaon  of  ibu  farious  tBeSuJa  w 
fur  the  eleotno  Uaaawuahin  of  powiir.  The  ouat  ol  iw 
iu  Nlatioii  to  high  preaaure  for  tbe  electric  tntnanil 
power.  Comparison  of  the  eoonomioa  of  iho  ■anooa  I 
of  aluctric:  dUtributioD,  Altrmnt« -ciimnc  uiot->r>.  Thi 
Hour  of  tntnofoTimcii  whon  nuiiplyiiiti  povur  t.i  alt«mat»- 
motoni.  Tho  oanstruction  of  coiuUnMni  for  alteraalM 
iurpa«ea.  Tho  measnronient  uf  power  in  pulypbann  a) 
iiect  eoupled  and  iMt-direot  coupled  dynaio'H.  TW 
Mualisbig  dynainoa  in  a  three  anda  Ave  wtru  ■jrMvttt.  ^ 
of  accnmulatora  in  oentml  stations.  Tbs  prifporttuoa  I 
tiiiLput  of  dyikamoa  and  the  *eJ8b'  "f  co)i|>er  mat  bi 
ployed  in  tboir  conatniction.  Rlec4rio  traotion.  Appl 
of  electric  power  in  mining.  Tha  ado|Aiou  of  a  ( 
method  of  diattnKiiiihinK  pusitive  ami  neg^ttvn 
Eleotrie  supply  tnoivra  -Aroerioan,  Itritisb,  CuaU 
Criterion  <if  BBnaiUltty  uf  nlvanooMtefa.  Comiueniial 
menia  for  maMoremeol  a*  eledrio  (iiuuiliiiea.  The  ■ 
between  tho  volia((e  of  lbs  arc  and  tbe  qmllly  ami 
■nsitiitn  of  the  otrbnn*.  Th«  a(»ina  of  tneandveaaaC 
The  electric  working  of  niotals.  "nie  oae  of  ela^ 
in^pietic  toala  for  aacertaiuuig  tbe  nieohaaiMial  pnipeil 
metals  and  alloys.  Tho  best  roaterisl  ami  mnlit  tit  enM 
Ikfatnjng  eonducton  iii  the  tight  of  recent  reaeanib—  m  < 
dbehargwi  The  prospeettag  for  iron  by  wafnetfe  M 
International  tele^phy.      Pa«t-e]ieed  ami  liine  ilfciaam 

ManrielM 


K 


grnphy.  Tha  use  u(  batleriM  or  nther  geneiaiun  J 
Tele^pjiio    Iumw,    land     mid    •«».       IlMmoRle  _ 

Writuig  telegrapha.  L-ing^distanee  tele]ibi>i,y.     Tbe  p«n| 
of  prov«ding  telephonic  comniunicatinn  witbuut   wini^ 
oation  uf  electric  signalling  to  Iba  working  of  mtwvy*  (el 
tine,  etc.),  and  tu  natW  and  miUtaiT  ptrpiwwL      Ma 
■epantnira.      Tlie  use  of   aleotridty  in  engnitnic  ami 
reproduetiona. 

The  eommlltee  angMai  thai   il  would   be  dvaltmMe  ( 
aalectiun  shiMild  be  imde  as  wwh  m  (Melhle,  by  i^    ' 
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Tin  ntM  cat-outs  ara  nuida  in  conjunction  with 
'  fiUingi,  mich  oa  awitchw  or  eeiltnf;  ri»w.  One  of  the 
SwtlitiODi  abowB  an  improved  form  of  ceitinf;  rote  with 
NOtn  tiipinrt  to  carry  the  weif;hl  of  an  electrolier.  It  ban 
niftoH  Motional  bars  of  chinn  on  ihe  Wmi  urith  rcmovuhle 


tion  of  cream  cliiii*  in  harmoniooa  thadflt  touehad  with 
Kold  boin^  favoiiriU)  forma. 

The  accoin{Ktnvint:  illiiatrjition  ia  reproduoeid  troo  a 
photograph  of  the  main  nwikhbojird  rrectMl  at  lfa«  ntw 
post  office  at  BirminRham.  The  IxMrd  ia  of  alattt.  enamallH! 


•-  i 


OtIUM 


l«i«r  tut  avitch  OM-OnlK 


IMli*    ll>l    •ill  4hlti 


urn 


bar  cauiut,  aim)  Ibe  cap  ia  (utuad  by  •  Bcraw  oolbr. 
Oibitr  tfim  ol  aorBw<!ovot«d  c«itiiu  nMoa  ar«  aadei,  wUli 
iM-  wiibout  a  e«Btr«I  book  for  ukm);  th>  wei^bt  of  the 
lasi)!.  Tlw  onuRMUla]  awiuhea  (ur  buiuea  are  RiaUe  ta  a 
fTMt  vtfMtjr  ol  rory  bandMoie  daajftnik  tb*  floral  dMOra- 


bUek,  aMioring  7ft.  6tn.  bj  Ml.  4itL,  •DoloMd   ta  ad  i 
(ntHM,  Mid  BottntMl  ou  •ahnantial  aufipoaK.    Tb» 
from  lhr«o  dfiiaraoi  ar«  lad  to  tb«  Urar  awiitb  tairum^ 
o«  tbe  rij^ht,  tb«  cumtai  lb«t>  |Mann|{  to  tb«  ajmnMin  ud 
nain  awitcbca.     Tboao  Uu«r  aro  (Ua^nad  u  cury  100 
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ftmperea, and  coniistof  nuMJva  ^unuuiil  <  itingsmoantad 
on  beavy  tlabc  o{  porcelain,  "nien)  uro  lwo-«ay  switcbea, 
80  that  tb«  ctirrent  from  any  dynamo  may  be  aeot  Ui 
either  nt  of  eight  bmiich  BwitchtM,  but  by  inserlin};  a  j>liig 
b«twoon  ibe  coniaclpioccn  of  any  switch,  the  curroiii  it 
distributed  to  all  tba  16  brjinchea.  The  amtngeinenl  has 
been  foand  of  the  groatost  advanU|;e  in  changing  over,  as 


lamp  on  au  incaudeaceiit  cirGUtt.  A  palfitit  extrarajiid 
duiible-pola  main  sutteh  ia  alio  iUtistraied,  of  *omi!wbat 
{loculiar  make.  Two  diau  of  hard  fibre  oury  a  pair  of 
semi-circular  bnu*  platea,  and  rovolvo  iiiidor  the  action 
of  a  powerful  atcul  K[)dne.  This  is  r«leated  by  the 
action  of  the  ratchet  handle,  and  the  movement  ia  ao 
rapid  that  it  cannot  be  folloirod  by  the  eye.     There  are  a 


'the  load  oiay  be  truniferTu<l  to  another  dynamo  in  two 
ita^e*.  Pr<Hn  the  t6  switches  the  curront  ir^tvoU  to  tbc 
positive  out-outs  on  the  right,  thanco  to  tbo  distributing 
switchboards  on  dillercnt  Moors  in  the  building,  returnioK 
to  the  negative  cut-outs  on  the  left,  and,  finAlly,  through 
tbo  negative  main  lever  switob  fuses  back  to  the  dynamo. 
A  very  convenient  piece  of  apparatu-t  is  a  bar  fuse, 
aoitch.  and    rocittADoe  frame   on   one   base    for  an   arc 


E)tn>  R«U  Bnak  Nirltcb. 

large  variety  of  other  china  (ittings  nude  by  M«)ar» 
Fowler  and  Lancaster  coo  numerous  for  us  hero  to  lUua 
trate,  especially  among  counterweight  ]>cn'}itnU,  rose* 
wall  contacts,  and  some  neat  and  effective  forms  of  lamp 
holdera.  For  those  wc  must  refer  readers  to  tbo  dwcrip 
tioiu  published,  issued  from  their  works  at  Uraham-etrmt 
Birmingham,  in  which  the  china  fittings  are  fully  illus 
trated. 
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ELECTRICITY  AND  RAILWAY  MANAGEMEHT 

The  short  d»y8  of  winter  and  the  gr««t  waoiiBt  of 
travelliiij;  necessary  for  all  business  meo,  bring  |» 
miiiGully  forwAttl  the  question  of  lighting  ftud  bfl*a&| 
our  trains.     It  is  usual  to  contend  thai  only  long- 
dintance  trnins  need  conaiderstion.  but  we  mMOtetn 
thivt  as  much  atleiiiion  should  be   given    to   tht 
comfort  of  the  euburbao  passeogof  as  to  the  comlnt 
of  the  long-diRtance  passeoger.    A  very  large  pro- 
portion   of    the    illness  in   tbe    winter    aessoa   is 
caused  by  tbe  disgraceful  and  condenuiable  qrstMt 
of   railway    mannKomcnt,     Thousands  of  men  aa4 
women    daily    leave    warm  homes  and    officoa  ta 
walk  to    the  station.      Physically,  on  arrivinK  tl 
the  station,  they  are  in  the  bust  of  health,  an' 
comfortably   warm.     But  KOniething  ba»    delayed 
the  train,  and  in  tbe  majority  of  cases  they  bmvo  U 
wait  on  a  wind-swept  platform  without  a  chsnoe 
shelter,   thereby  incurring  the  danger  of   a   cbtU- 
Kven  if  tbo  train  is,  as  tbo  Aiuericojis   say,    "OB 
time,"  tbe  compartment  into  which  they  &ru  harrisd 
is  several  degrees  lowur  in  temperature    than  tbs 
rooms  which  tbey  have  left,  and  often  we  heat  tht 
remark,  "Yes.  I  caught  it — tbe  cold — in  the  trait*.' 
Travelling  in  winter  in  and  around  big  towns  t»i 
dangerous    pastime,    especially    in     the     evi 
when    a    large   part   of  mankind    has    not 
and    is    physically    weaker    to    resist    the    effiscM 
of    cold.      Ho     timoh     for     the     lack     of     heat. 
Tbe  lack  of  light  is  perhaps  leK>i  dangerous  to  bealtli, 
but  more  active  npon  temper.     If  we  have  to  vail 
ahont  in  railway  Htalioiii)  and  in  trains,  sorely  plBO^' 
of  light  might  be  provided.     Specialists  say  rtittif 
in  trains  is  bod  for  the  eyes  :  lots  of  things  are  bid 
for  health;  but  custom  is  strong,  and  reading  in  taina 
is  common.     It  is  ten  thousand  times  worse  bt 
tbe  eyes  to  read  in  a  bod  light  than  in  a  good  ooo- 
Tbe  oil   lamps    provided    deserve  cursing    ipsfsod 
of    blcftiiiiig ;    tbey    serve  not     as    aids    to  whOs 
away  the    time,  only  as     aids    to    get  into  and 
out  of    carriages    without    knocking    against    tfa* 
other    uocupants     of    tbe    carriage.       Here    and 
there    the    railway    ooinpanies    have    install«d    • 
better  light.    Some  of  thoui  use  gas,  and  torn  it 
down  OS  low  aB  tboy  con,  while  able  to  say  it  is  a 
light.     Others,  and  by  far  (be  greater  number  of 
trains,  use  oil  with  lamps  that,  either  by  means  of  a 
layer  of  oil  which  has  escaped,  or  owing  to  oouBtroc- 
tiou,  prevent  more  than  a  fraction  of  the  tight  raoob- 
ing    the    occupants  of  the  carriage.     Latterly,  a 
few  trains  on  some  of  the  mora  pragrMnve  lio« 
have  been  fitted  electrically. 

The  whole  question  is  said  to  be  ooe  of  oost.  This 
might  be  denied  with  a  fair  amotint  of  aecntaoy,  but 
we  prefer  to  argue  tt  on  other  lines.  Travetleia  of 
a  qaaiter  of  a  century  ago  could  tell  a  dolefal  tola 
of  tbe  management  of  soma  of  tbe  lines  wbioh  al 
tbe  present  day  are  conducted  upon  diflomit 
principles.  Then  everything  was  bod — tbe  ibBii 
quotations  worse  than  all.  Then,  as  now,  tbe 
pessimists  said.  We  cannot  do  this,  we  eanooi  4o 
that ;  look  at  tbe  cost,  and  we  really  have  not  got 
the  money.  Well,  tbe  pesaimisia  were  saol  to 
Coventry,  or  some  other  place,  whore  tbeii  mooo- 
ings  bad  no  efCact,  and  enlightened  niiia  lM([tB  lo 


viow  ol  sbo»intc  tb«t,  eonirarjr  lo  tbe  gen«nl  tupixMi'.ion, 
U  ia  tli«  eoij'loy^a — ibt  lufr— who  reap  tbo  profit*,  uid 
only  ill  a  i«w  comi  do  the  pioprMton  or  afa«r«tiol(l«n  of 
the  concern  einployiiif;  ib«in. 

U  anvon*  will  ulto  tba  traubla  to  examino  the  qnestion, 
it  will  M  foiinH  that,  with  rare  exceptions,  it  i*  the  old, 
loDB'MUbUvbod  hiuinMsea  that  are  reaping  proSu,  where 
profita  are  made  BuiiiD&wea  vho*c  conductors,  afl«r 
wMtberinn  the  atorins  of  their  eartj-  day*,  have  learned  not 
to  go  tn  for  bemtci,  not  to  touch  work  tiut  will  not  pay, 
except  for  very  HMcial  reuoni,  such  u  a  very  certain  rtnd 
to  a  tery  prontaolo  deal  They  hare  learnt  to  examine 
carefully  every  project  which  comet  before  theai.  and  to 
eonnl  the  coat  to  it*  ulnoat,  not  to  %o  into  it  bliit.lfold 
bccanae  there  was  a  taking  look  about  it.  They  have 
Uuttt,  too,  that  a  ceruin  rate  of  profit  oitMt  be  ot>lained  it 
their  bluineawa  are  to  be  a  auocMa,  and  will  not  hv  imliicvd 
by  the  roaeato  view*  of  any  ratddlenan  to  Witim-  tbcii 
liricM  Wlow  their  working  standard.  They  have  learnt 
alto,  protMbly  from  bitter  experience,  that  under  the  very 
ablMt  manafement  tbeir  working  expentei  mntt  be 
b«nvy.  The  very  maroh  of  aoience,  ami  the  improvemeDla 
that  are  contLaotly  beinit  made  in  otectriea)  apparataa, 
render  the  exjMnaei  of  the  olc«trical  engineer  heavier, 
whether  he  be  manufacturer  or  concraclor,  or  twth.  Some 
Mw  diacovery  nay  render  a  lot  of  apparatus  worth  only  ita 
value  as  old  metal.  There  have  been  numerons  in>l«nce« 
ol  this  within  the  taal  10  years.  The  eareer  of  tke  alter- 
tutor,  for  intttfnce,  afTurd*  a  atrikinic  ex^mpifl. 

After  the  Ant  Piurit  Electrical  Exhibitwn,  whan  the 
Jablochkofl  oandle  waa  thought  to  have  solved  the  |>robtem 
of  electric  lighting,  and  when  even  arc  Uin|i«  of  the  ordi- 
nary ty|»«  wurc  Iwing  arranged  to  run  with  aItonut« 
cumDt«,  altemalor*  wore  all  the  rage.  Even  «o  able  n 
man  aa  the  late  Connt  do  Moncel,  in  reporting  on  the 
recently  invented  De  Meriten's  machine,  referred  to  the  fact 
that  it  was  itn  alternator,  aa  distinctly  in  Jta  favour.  Muiih 
•■■liita)  was  ex|>6nde>)  in  developing  alt«nut<>ni, and  many 
•ItlTereBt  types  were  bcoaKbl  out,  few  of  which  are  to  bo 
■ovn  to-day.  A  abort  while  alt«r  the  allornstor,  in  its  then 
I'lm,  was  a  drag  on  the  market.  |j>t«r  ou,  after  tbo 
invenUon  of  the  incandesoont  lamp,  it  came  to  the  front 
again,  but  in  ipiite  another  form,  ai>d  again  diaippeared, 
and  this  after  very  large  sums  had  been  expended  on  it~ 
Very  few  alternatoraof  tbisseoond  period  are  now  workinf, 
they  having  l^en  diH|)lace(t  by  the  oom[>ound  machnie.  At 
any  rate  it  would  b«  a  diflicutt  matt«r  to  sell  one  tO'day. 
Xow  tbe  aliornator  is  ,iu  the  field  again,  but  in  yet 
another  form  aa  far  aa  tbe  manufacturer  it  conc«rnod. 

Anyone  who  held  alternators  at  either  of  the«e  iwriodt 
when  their  tale  closed,  would  have  lost  heavily  on  ih«in. 
In  all  these  caaei  it  is  tbe  manuiavluror  or  contractor  who 
loMS,  not  the  engineer.  I'he  Utter  receives  his  salary  aa 
long  at  hn  employers  have  any  money  to  go  on  with,  and 
usually  gets  lull  credit  for  whatever  he  may  hive  done,  ao 
that  if  he  is  roaJIy  an  able  man  he  has  usually  not  much 
diflkulty  io  getting  another  appointmuot.  The  writer 
wjsbea  it  olearTy  to  be  understood  that  bo  in  no  wite  under- 
rates the  services  of  engineers.  Dut  for  their  skill  and  ability 
tbo  work  usuallycould  not  go  forward  at  all,  and,  again,  they 
■rt  able  to  reduce  the  lotse*  made  or  to  increaao  profit*, 
wboB  tfaoy  do  come,  bv  that  same  skill  and  ability.  What 
tbe  writer  wiahos  to  ao  in  this  article,  ia  lo  diMbuse  the 
minds  of  many  engineers  of  tlM  idea  that  they  are  not 
being  fairly  dealt  with  by  employeiv,  whom  tboy  think 
■n  taking  tbe  results  of  their  labour  and  giving  tbem 
^ort  eommons  in  return.  He  would  also  Tike  to  <lis- 
Miade  them  from  the  idea  llut  is  constantly  before  many 
of  them  that  they  will  do  much  better  in  bueiness  for 
thamselvaa,  and  with  that  view  tave  from  tbeir  mlariea, 
with  a  view  of  taking  the  first  opirartunity  of  Secom- 
lag  their  own  masters.  The  money  that  has  been  fairly 
earned,  ami  |ierhaps  repreaenu  years  of  careful  living— 
Dorhapa  acoompanled  by  many  {trivations — is  too  often 
teat  In  a  few  monihi  by  ue  pooteaaor  having  been  tempted 
into  a  "guoti  thing."  Onoo  the  money  is  locked  up  in 
naehiiKfy,  or  in  a  oonnoetion,  for  practical  purpoeee  it  is 

Ko.     i1w  owner  of  tbe  naebinsiy  mutt  atick  to  it  like 
galley  slave  to  bit  oi»r,   or  a  tar  harder  taskmaster 
ibtB  the  giUey  drivei'  will  soon  be  down  upon  him. 


Aa  an  engineer  simply,  with  a  good  hi'iilim 
work,  he  can  go  where  he  likea,  bis  hniit  an 
worth  thvir  market  val  ue,  where  tbe  iNcUstr-i 
have  bought  with  tbe  earlier  fruit  of  them  m*j  ~ 
sold  for  old  meul.  Tbe  forUinea  that  ban  i^ 
except  in  cases  where  special  circtirattancet  InT^ 
have  been  made  either  by  pertisteDt,  never  tsikut  ^ 
continued  over  a  very  lonf;  period  i  or  bv  i 
6flance — some  lucky  tneoiUtion.  It  neaJ  ! 
tioned  bore  that  ti>eculation  is  not  btttineas  i 
ing  G.  Sims's  witty  definitioo  of  buMnaas.  Asn 
speculation  is  a  very  dangerous  game  (or  an  » 
play.  Few  men  ultimately  reap  euccoas  free 
and  the  roan  whom  Nature  has  intendod  ferj 
hat  smaller  chance  than  anyone. 

Men,  too,  who  ot^bt    to  know  better, 
against  the  price  cbarjced  for  eloctrical  i 
o>'titnatc,  Bocnctiroes  correctly  and 
the  cost  of  construction  should  tie,  ami  lb 
they  consider  ought  to  be  a  fair  piroiit  on  it, . 
(1  whit  in  tbeir  opinion  the  priee  of  the  : 
Anrtbing  which  it  charged  above  they 
ano  it  tbo  article  bappeni  to  be  one  ease 
ticular  branch  of  tbo  indatuy,  they  doclaits  I 
is  stopping  its  development. 

llie  writer  remembers  an  engineer  telling 
of  a  particular  branch  of  biMineet :  We  pot  i 
for  general  charges  and  35  per  cent,  for 
writer's  friend,  and  we  tost  money.     The 
this  was,  of  course,  that  the  whole  amount, 
more,  was  swallowed  up  in  working  oxpena 
wss  ploaeod  to    find    that  tbe    Electiicad 
London  Chamber  of  Commerce  were  dia 
of  cuuing  tenders  for  contracts,  and  ho  tru 
thing  may  be  done  to  reduce  that  evil.      He 
anoilier  case  similar.  Edison-Swan  lam^M,  aa 
am  sold  to  the  trade  at  a  cenaln  prIee,  !<»■ 
the  triulo  lellor  hat  to  pay  carriage,  to  pay  fa^ 
empties  nnd  for  breakages,  ibis  discount  u  off 
absorbe-j  ;  and  under  favourable  circut 
a  very  small  margin.     Vet  there  aro   many  ^ 
trade  supptyiuK  tamps  at  a  discount  off  the] 
and  paying  all  tbete  chai^gea. 

The  writer  would  ask,  Ls  there  any  i 
the  consumer  with  this  amount  I  or  is  (L  » t 
tor  all  the  trouble  ot  dealittg  with  tbe 
the  account,  that  you  have  deprived 
honour  ot  doing  so  1 

Is  it  not  time  that  manufactursra  and 
make  handsome  presents  to  consumers  in  the 
to  keep  others  out  of  the  field  t  Will,  aiso^ 
tending  to  go  into  business  for  tbemaelvea  b« 
coune  they  will  not ;  they  do  no  good  to  tb«di 
they  not  only  loee  the  money  tbey  emberk  in 
thing,"  but  they  decrease  the  fund  from  whidt 
salaries  are  paid,  and  SO  doubly  injure  themseljl 

ECONOMIC  POSSIBILITIES  OF  THE  GENi 
OF  E.M.F.  IN  THE  COALFIELDS.  , 
APPLICATION  TO  INDUSTRIAL  CEHTl 

IIV    R.   H.  TllWtHK,  CIC. 

.WITNIHX. 

Sptttfitntmii  v/  /O.'iM'-A.p.  Sltfirit  I'aim^  '. 
f*«  rerUUrt  Cbo^M'  to  iht  Miinp-JUi 

(X   B.  I.  Bnuws,  or  Hiu>»'>,  Ht»tau, 
I'onratmrratMj     /'JiMl. —Twenty    Otta   cyals 
.V)(>li.|)L  t<)ijiluli.p.  sadi,  amnReilw  tbat 
mtklnv  St  their  maximum  ma.  aii<l  iho 
nnuirtid.  ttiM*  are  •till  thm  angina*  In  i 
to  be  100  revelutiatis. 
mttirie   4hinTutit^   /Vaof.— TwMity  Krt  phMlal 
rent  machinM,  each  lor  IMkth,|L,  touMliar 
(oniMra,  tnt   rtepplaK  ep  ths  cvm-iit  (a  "i 
mnsvaslBf  matiihw  wodU  be  r«Kulat«d  by 
gwomofs,  eod  se  arrBiinl  tkai  tbtva  U  eee 
HMlrIc  ir«n«r>tlnK  niaeSine  eapable  of 


*  I'aper  read  befgn  the  ManeteaWr 
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to  2n  tup.  Ttw  nucmt  whol  of  •Itonuttor  to  T-ffi.  dlamotcr, 
and  conUlMt  30  polM.  Hi*  (■udlttr  30-h.p.  larbliiM  >reoou[il«d 
direct  to  a  (oiw-ptil«  «x«4Mr  running  •■  .175  r«TolntioiM  per  mSnutiCi. 
proi-idlns  ■  earreai  ot  liU  un|ierM  ot,  isti  t-olu  EM.F.  Tli« 
•xclt«n  »ra  arrUHRrf  i*  |iWBllel,  antl  limy  are  oquiptxiil  ">th 
ImimI  rliOMUt*.  Th«  raRvUlioii  U  eSbctod  b^  two  nutomntic 
rhaniui*,  ol  tbo  Blathy  typo,  in  tbe  Hold  circuit  i>(  ihr  oicititij; 
imcIiImm.  Tbow  rbowUUi  ar*  m  amnstd  tliAt  th»  K  M  I-',  ol 
Um  U  innalwmori  wocklsit  In  pM»lM  loriu  a  KTOup  tlmi  LnBK- 
lonu  U>*  4,00u  Tolu  pKHMra  oonrwit  iuto  ana  ot  tl.iXNi  I'olui.  and 
Uanaoaita  th«  curreni  Irom  lt>e  Tivoli  ueriaJ  ixxiiluclon  Ui  tbo 
under|(i«uiKl  aekwori  of  cunduclor  oablm  ikat  diuribiito  ttis 
oUotno  eaotKT  tWiraslMDt  the  i>lr«cu  ot  Rome.  The  ciTcct  ol 
low  tn  lit*  lino  I*  b«la4ic«I  by  an  e<i>ialiKf.  SwiUbine  out  Itia 
nain,  and  bioaking  Uie  cireiiit^  i*  oir«ct«d  by  III*  «m  of  a  toad 
milt ■  III ■  ililiialal.  oocniMMad  of  fi7  mUo*  of  Iron  irira.  Tba  trail*- 
inlMiliin  r  i|ir1iirrrii»  i  nniiliil  n(  lour  ao|)|>«T  mblw  of  IDwireoaadi. 
Tho  cablM  arv  ro  arranf  od  Ibnt  th«y  uao  b«  eicliiuiitiKl  al  viU  in 
tbo  ovnai  ol  accidcai.  or  wlico  repairn  aro  nnoowiary.  Thrc«  of 
Uia  oaUo*  are  aulScioot  (or  convoyitiK  tbo  tot^l  emtigf  ol  tbo 
Kaneratiaa  alAtlon.  Two  wiru  carry  IwotLM*  ol  ibo load.  Ilia 
coUlaJUi^oney  i>  WIpnr  ODn»..orakM  of  20  iMro«nl,  tJivoxaci 
loM  Wdc  U«ud  Id  b«  I  JiilD  irolu  onb  of  m>  iotii^l  prauura  ot 
2^100  talXt.  Tbe  UwwBiiatMin  oablw  are  attachod  Ui  ven  BlranR 
oil  ioBulator*.  )ilna«d  upon  iron  and  wood  t>olo*  erected  M  diBtaDow 
of  Jlfifu  to  13U(L  apart.  The  aam*  lian  of  ]ioli»  coriiM  HJIioiao 
bfooaa  wiiH  (or  t«tegr«|itiM  anil  t«lephonio  purpoaoii.  Tlio  lowMl 
aaliUl«2Ut.aboTVth«f[rouiid.  TlwoantralftalioniBRoana.lNimiloa 
(ramUT«U,i»0|iurata[(alRproMUniod2.<IU()volM,lik«TtiaUanpOtcn- 
lU  Manor  Man  toduMd  lo  tJiu  praa>uro  by  calil*  reaialanoa,  and 
^  lT»a*Gr>Dar»,  aaehul'SiOUl  w-atbt  ca|iacity.  AtpnaontViOaro 
lbitilaar«  in  dm,  but  llit*  nuinbc*  «an  be  inoraaaed  ap  to  IIOO. 
Tboi*  liicbta  are  amtuircd  in  •erie*  of  •l-'i  «>«4i.  Um  CMidMCtor  aerial 
liidca  Ufiiiit  nf  oopiw  »iro,  fiMii'  uiiUinwina  in  dlaro«ilnr.  Each 
lartn  "Mip 'lown  tVnoiIoriDor  providoa  a  currwit  of  14  nniiiora*  et 
l^OuV  voltJi  lor  aacherouiiof  4darG  UichU,  Fourlaan  tupli  trana- 
fornMft  food  14  arc  unbi  elrcuila,  or  Ufii)  Uiii(iit  In  aaofa  of  thaao 
alranita  UiaautMuMM  th«Mbita  tOtablMU  a  coDalakt-Cuirant  potcn- 
tlal  of  14  aiu|i«r«a. 

rh«  Com  n/  SIMnt  Jfotar  OtHtroNm  OtmfarHi  irilK  "IM  </  STMni 

amt  On»  Ktigtni.: 

1(  may  hv  int«ire»tlm;  &iid  utetul  to  comparv  lh«  relative  coat  of 

■<fcB  tllfeo  raMhodii  of  gonwBtinB  jiower— lb«t  w,  with  n  ateiun 

<  M^ITne.  n  jra*  en)[itic,  luid  nn  oloctfic  motor— from  tbo  point  of 

vWw  of  the  iMnianior.  and  bnMrl  on  German  {iraollco  n*  InlorprMod 

by  Prof  Jtnlotnun  aiid  Hnrr  Rodnor. 

In  (iEnnaii  >inall  jiovior  Httitn  onslDO  praotioo  of  ibo  (ion-non> 
dtaibp  xj\>e.  four  kilui-  of  coat  arc  abaorbed  |ier  imlii'iiifl 
bor»e-|)ow«r.  tluit  ia  N'Mttb  .  anil  (or  tho  lari^n'  powem  th<-  ■vurai,'*' 
may   be  tiiken  al  H  kllw.,  or  MWIb.  porindieaicd  honw  powor 

Cliour.  Worklni!  I,.VK)  houin  jwr  annum,  aitd  mini;  town's 
iting  Baa  fordrtvinK  gv  motor.  It  it  found  that  up  to  lAl.h.p.. 
driron  wlUi  Ihta  oo[it|nrn(lvaly  ooatly  |ia«,  |[aa-«ai(|[lne  nowar  iatne 
ohaaiiail  t  but  tha  maryin  of  advantas«  K">diiairy  falla  uDtit  for 
S'Sllb.p.  ItdinaEiMMr*,  andy  UiaaonlyeijuBl  to  neam  :  but  wheM 
Ito  Una  worked  14  3.0(0  lioura  per  anoam.  tbo 


oheiuieal  foroi  of  maloir  e«iieratot  all  alooa  tha 


oiHCine  ia  Iho 
inc.     With  eteo' 


Irlaally  conieyed  dynamii)  onoruy.  the  aCaor|ition  of  work  nooil 
only  bo  in  pronortloo  lo  wotii  dome,  a-homai  with  tbo  atoam 
divine  UiR  full  load  b  alwaym  on.  ilorr  Rodim  liaa  eacabliijiad 
llio  rixt  nf  oototitaloly  laotaUlnv  a  line  ol  inotara  varvinf;  la 
power  (rtiiu  I  li.|i.  lo  t!S  li.|i.  It  may  b«  aUU«d  tliM  the  ooel 
•iceada  KnifliUi  )»«((<».  b«(  tlia  ralioa  ara,  lKiwe'>«r,  iiKeriilly 
aiMi|iarabl«. 

I'ower  ol  Motor. 

H.l".  H.l".  ILP.  HJ'. 

1  10  IG  <S 

flUaaaofciM— 
JfarkK  USO-<7S-9..  H4t00—£»ta...iifMi>—£iM...milMO-mM 

U^  IBOtora— 
Uarka  1810  -  i^  «-«...  H  «00— iM8...U  SHOO- £401...  U I  MOO  -£Mt 

Kkctric  motora-- 
Uarka    6M-i:jlA..  U2IM-£10t,..Mi£»l— £US...  USI»aO— £IM 

In  ibe  cod  of  iiintiiienan<«,  includlDc  the  yaarly  vxpaoaa  in. 
Tnlvod  in  mpaira,  intaroM,  and  aoKirtuiatlon.  tha  alaemo  motor 
(tonorator  ia  vary  much  lam  Ihwi  altbtr  ttiat  ea  atoam  or  (taa.  Han 
ara  llorr  Raditfr'a  flxuroa  : 

MoU*«  I'ower. 


ti.r. 

Hi'.                 HP. 

H.P. 

1 

10                     IG 

«& 

Staamanntna — 

MarkaStt'CO— fll-U. 

M10M-£4»...  Mitts -£M1». 

.HIHOO-XH 

UMmoMra— 

MarkaSII'ltO''£lll-*  . 

.  MMS— £4«..  MI2S0—  £M  . 

M1BM-£T& 

onllaafT  paMenitw  ataam-drivai  taomot«v»i 
grwilTa  Bl«p  In  tka  d»T«loiMia«>  of  tho  appltoatlan 
«Dancy  aibta  bi  tha  South  London  aiactrto  fKilvay 
ol  thu  uaderfTTOiind  addlUon  t)  tha  maUopollLaii  raO* 
hai  romoted  aoy  poanbia  objeMioai  that  eould  ha>*  h 
imninic  praclicubte  tjoclripally  propel iod  InramoUn* 
i>xooption  of  n  few  not^litfible  minor  diltictiltica.  tha 
haa  boen  a  aolid  nuooou,  faolb  financially.  hjr(iH4 
thamo-dynamloal— tbe  tatlw  eOManey  ta  SOU  par  OM 
than  the  ordinary  tooomottv*  (waottea  Ttw  falldwlwgi 
factor*  of  experienoe  in  thla  ap|4icatioa  : 

Running  npeed  iwr  hour,  13-^  biOml 

Mean  amperea  from  Stookii^l  to  Citj 

1)0.    Tolta  da  do.  

Mean  AunatM  from  City  to8ti>ckw«U 

Vo,    voiu  do.  (lo.  .~ 

Ronnlne  apaed  per  hoar,  12-7  mHaa, 

In   theae  eUcttw  loooaiOti««i  the    amuttitrv    coda 
dtrectly  on  to  tlM  axleaof  the  looooKtlivo  wha«la,«a 
BiollvM  bnilt  by  Ha«n.  Benr,  PaaMck.  and  Co.,  Lk 
chMter,  welsb  134  *"*"■    '''■*  or%i>»l  coaoeuUon  of 
method  uf  Orirlnic  w  tracoable  («  Sir  W.   SMn«DA 
ourrenta  are  collected  from  a  OMitnd  nail   by    uuauia 
contoot    >hoi>,   Ihtcd   at  mcIi  end    of    loeomotlT*. 
l«n)iic.  or  BtArtiii);  energy,  i«  140  oinperea. 

Ordinary  train  drtvtnf;  by  elcctdo  oaorKy  ia  ia  >i 
in  tho  United  Staua,  and  in  lU  orarhaad  ooodueUr 
edUckuicy  la  aald  ta  be  aatiifadory.  Tbo  akmo  pciiMi|A 
adopted  by  the  LUvrpool  Ovarbaad  Railway.  Utidi«|v 
elootrio  traction  la  now  aueoamfully  amployod  in  wu 
Europe  and  Ameritia,  and  offiir*  gT«al  advkntMaa  ai 
■yuonia.  The  Mme  principle  of  djrnanic  trmnawiarfaa 
(or  winding  purpoaui.  The  trMtion  of  caruil  IxKta  ai 
d«volopinoot  to  bridle  a  wanloil  MlniDlua  to  ibi*  •loaO 
method  of  trannmitlintt  eartto. 

7'4t  Au  uirtuf  ItUk  ltii«/rtd  ta  lAtfOff  Dotm  Loaf  U 

It  will  ba  r«ccwni*ed  thai  (or  lonKdMaiioa  IIbo*  tH  H 
tha  oo«t  ol  initMUatton  and  [tlaiit  l«  mad*  «p  In  * 
proportion  b^  tba  ulaotrio  oondi*olor  nalna.      Hm 
tion  of  the  ruk  o(  value  depreciation  ol  thin  prVi 
etam  ImporlmiM.     forluoatoly.   the   Itiilk    of  i 
porehaao  of  ■   cbamcior  of    condoutor   motml 
elamnnt  in  our  coiuoire.  and  ia  of  lUoh  a  ohi 
lo  ordinary  atmoapharlc  or  tablananeoua  ooi 
na  or  walor  pipaii.  it  ^ulfora  very  Itttia,  li  tnclMd^ 
d^predaliun.     The  M{>{)er  will  wa«Kh  aa  mucli 


BkMno  luOtMr  irenoratani  - 
MaikalOfr'H-  £A'H  ..  Manft-£17  1   MltO-£tl-I>,..  MSTS— CXS 

Uarr  I'ral,  SaloaiM  la  of  opinion  that  (or  atoam  raiftnea  fl  par 
aaat.  abould  ba  allowed  for  lnl«r«a(,  8  to  0  (lor  oanl.  tor  doprwia* 
Uoa,  and  t  te  S  per  oont.  (or  rafialro. 

It  may  ba  ootad  hare  that  at  Bo^kenbeim  tlie  elaetrte  nioiort 
■ra  ^Arm  out.  Tin  reUU*a  ijorubla  obaracter  of  the  eioelrlc 
■uMor  aad  teoer«tor  lend*  itaell  admirably  for  the  coni«ateet  and 
often  anmomleally  ad<raMag«oua  klrlnK-aut  ayatMB. 

J9c(Mr  rVwfiW 

OmoI  ihatodiiatilal  applicatloM*  thatawaila  fulkf  il«T«lo|NMBt 

la  tlMt  ofbaaivyalaalrlelraMionfarhlirhaiieedaafMllaagdlBtaiiew, 

bmI  wUUt  kMomaUrea  with  alactric  pfopelllnf!  Roar  «/•  baing 

built  In  both  Amarioa  and  Kurojia  of  ai)U^  traoUre  |iow«r  W  an 


term  a(  UO  yeora  aa  when  oriKinally  laid  down, 
portion  BBociated  with  thia  olsinetit  b  pruHioally  i 
(loealion  oriaoi  -  What  ■■  the  fair  rale  ol  Jnteraat 
oliaritod  on  an  olomont  poaieaiing  toch  a  biKh 
MOurityT 

To  anawOT  ihl*  with  adequacy  of  reeiionm  «•  I 
examine  tba  extant  of  bha  lluetuaiioiif  of  tM  pnM«li 
the  hut  lOycara,  ia  whkih  fieriod,  inrisK  Ui  the  alvMVi 
•ton  of  its  use,  a  rare  dt^fee  of  variation  ol  daM«A  ha 
Copper  lead*  or  wife  pnrohaaed  at  a  falUnr  wlaa  M 
line  of  avoraiT''  value  ntay  have  a  poaatUe  depraoUtl**  ii 
ol  2'9  In  7.  h|bb1  to  38  per  cent,  of  ita  jiar  ralM 
averwe  ralM  of  luk  can  now  be  compared  with  thiwa  U  i 
rate  of  Intorwt,  that  at  the  naduay  ontinarjr  atocfc  and  til 
ment  atoch.  In  the  rwearali  fixing  diaaa  (utar  trntaa,  Jtt 
>>  tndeb(«d  to  the  kindneaa  ol  the  editor  ol  tW  /taaad 
He  writea  that  in  thelO)-eua*ndinsl'*OI  Uw  bank  rataM 

from  2  to  0  tier  cent.,  tbe  averac* '*>'*  ^*)INC   pMr^f  ■tl 
On   railway  ordinary  alock   the  anr^M  ratum  al  Iha 

rtalloiia  ua*  about  3^  |)or  c«at..  and  darin|{  lM>  ■■ 
average Oovammant  return  waa  about  2j  twr  I— ti' 
adding  theaa  lataaof  Intecaat  together  and  eink^ga  ImI) 
we  obtain  ibe  6kbi«  3A  V^  ^^'^  ^1*  '"'*•  *^  Md«  | 
would  be  a  fair  nri«  ol  interea*  tor  Um  olMa  ol  aaaMM 
aented  by  larse  wedgl'l'^ooiiperooMlnotat*.  noaniM 
venlurea  to  aufwcat  thai  thia  part  of  the  eapitnLor  Al 
cover  tba  coat  of  Inmk  tranamUiion  llnea,  alK»Jd  ha 
tbe  apeclal  iaauo  of  mortfca(^  dobentwrea  at  tha 
itipulaled. 

Awmrkam  Sttam-Bmgimt  Hi/It  Povtr—ljt/t^  fr^M^ 
AiafiM  W«rt. 
Hie  author  la  favoured  with  the  foIlowtn|[ 

the  laleat  atean  hlch-power  practice  from  '. 

0>.,  EUkoM  Worlu,  ^lllwaukre.  Wiaoonalii :  Tha 
horao-power  Weat  End  Ktroot  Railway  Rtalioa  at  ItaM 
laeqntppad  wltlieifffal  trlLil»-ox|ian*lunoond«eialn(mi(lM 
oytliiden  S3in.,  3S(n.,  and  S9in.  dtaniatar  by  Uto.  atiwUi 
triDta-axpMialon  oondmaing  an|tlnah  liavinx  ayllndaaa  III 
aiM  3Bin,  diaiaMor  by4»in,  MroKe.  The  larnr  aMriMnv 
at  1,000  b.p  untie*  normal  oonditiona.  alid  um  amallii  « 


i.p  u 
SOO b  p     All  iteam-cy Under*  are  MeamladieUd  en  0 
and    head*  I  tha  initial  ayateoi  iiraaaura  it   IMRh    !•  d 
Ineh.     Baob  eoKln*  U  |ir«vMed  with  a  Whealar  .    ' 
oondaoaar,  with  air  and  cire«lBttaa[  puniw  of 

Sindanl  ataam  inwer.  Tlia  flywbaab  tor  taqta* 
Inmeler  by  I37i»  laco.  and  each  one  vaigha  i 
anicinoa  are  located  in  la-u  alallona,  one  atallon 
laqte  eewtnta  aivl  the  other  atatlon  tw«  el  the  Imm  V 
the  nmUer  Baoblan.  Raeti  aal  ol  thtaa  mctww  lalnAai 
ahnft  hiealad  In  a  abaft  allay,  ami  the  alaeirln 
OpenMd  from  |iul)ay*  looatad  on  thw  Una  afialL 
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THE  LAUFFBNPRANKFORr  TRANSMISSION  OF  ELBCTRir  ENEIUJy  (Il«  Mii-BSl- 
IIkkk  I'Hohra-OK  Wkhch^  Rkki/lTh. 
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TRADE  NOTES  AND  NOVELTrES. 

A  NKW  finri'LAR  .UKXINii  M.xrillSK. 

Am  iMlMtUnt  iloiNiitim  in  (ti«  wiu-  of  ninchinu  Uh>U  i*  luiw 
bvbifl  inlnidwiiKl  thl»  lliu  oxitilry  l>y  Mr.  11.  V.  h.  Hrvult,  <>( 
146.  CkuiiKin-Mrmit.  K.I.'..  uit  botinlf  »t 
Mwan.  Lwlwiit  l»a««MHl  (.'•■. ,  of  Bor- 
lln,  Mwl  wkidi  i*  dMi^wd  t»  n  iwrlaui 
«Xt«nt  tfl  1«kp  tlie  (ilnoe  of  tho  litlhit  fiir 
vwiiiU*  turning  <i}H-n(ii<4iii,  liiil>fiiiij{  m  il 
doM  U  lino  cut  niiy  iTircuUr  attrtuw  llini 
call  bo  (4Xii1ucp  to' Biillii'tc^itli'nt.  Thin 
UmA,  *i>  ttv  ilifiifsivti.  cnii  Iw  iiumI  t-it 
tliilthiiift  ||«>tr  vtHXib.  Kmivml  |iu1|«yi>, 
ftniigoil  i-ullcjr*,  |iall«yi>  wiiti  irruiiiijiij; 
(•CO.  tvpa  piiUa^  ri>lU,  twid  wlivU, 
liabncv  M-hovU.  niul  iiilicr  wi-rk  nf  lliin 
ilMmMkin.  In  uuuty  cmm.  it  in  kUUmI, 
It  pnHtBC«a  Mitrh  ch(>n|i*>r  lluui  lunilnu  by 
SO  |Hir  L7i(l.  to  75  tiM  (wnC  ,  m  Qto  ■>!  ut 

•if     lllHH'    tlKlU     Mil     bit     kItclllllHl      liy     •mo 

unakiUol  iijwrnlor.  nml  ili>'y  Kill  itn  (lir 
wofit  u(  (Ii>t>lil*i  lluki  [iiinib«i-  <if  Inthva. 
WtUi  rpiptnl  t<>  tho  oiiiM  ruction  of  i)ie 
lUL'hiiiti,  vf  ulilch  »«  give  an  ilJualn- 
tion.  It  inajr  )•■•  iii>t«(l  ibu  Um  cuUvr 
ipinidl*  M  dnvDti  thfiuih  Wk  |[auii  by  a 
{wwarfMl  Mt,  ami  tho  uut«T  nxl  oi  itut 
eatlvr  nrbor  b  niiiiKrTt*!]  by  kii  Mljiai' 
Utile  tal)  itixlc.     TIm  IhmiI.  wliinh  mriM 


««it  i>  IwinK  mad*.  It  ii  iimridol  witli  ndiwuhla  atufiL  TW 
drrulNT  f»o(l  of  tho  wiirhiiiu  niiiiidlr,  «hkh  k»  8|i».  n 
dUmelor,  U  driven  l>y  ii  wtmn  irliioh  irorh*  intii  a  Urgv  win* 
gMT  fa«t«iiad  directly  to  (h«>  (jHndln.  1'liii  tfivM  a  ii  nVilir 
])r>«rorfii|  (ewt.  Th«  f««<1  U  varkbla  ihniniili  a  aM  itf  dMift* 
Ipuin,  nnd  iIm  wholo  niaGliiii*  mn  Iw  aiiiiiiMiil  aulnniaiiatnjr  ai 


tho  |isrt    III  t>«    millod,  ii   xvry 

•djiHlabU  ill  l»lh  diroclliina  hnmnii 

■at  for  dUbiwnl  cut*,  aai)  tl  to  Inaly  lueiiad  in  plac*  vbllo  tti'e 


Hilidly    ronatradad,  amt   w 
>iil«Uy,  Ml  it  <■!■   bn  •Hilokly 


any  dMinad  iwiul.  Tbo  bod  ia  nut  ia  tma  piaoa,  villi  ihv 
iBaido  arrMi|(Mi  aa  a  ttHil-bus.  All  tli*  fatta  am  UURaMhtl 
pfiMMitadfnJuilaat.   A  avtU  ehufwgaMn.  MHMHywnMHi. 
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unci  dunUinluif t  »r«  funiit)i«4  «iih  iwch  mBohin*.  Tbs  aiu  of 
tool  illmtntoil  mill*  p*rt«  fn>ni  4in.  tn  22in.  in  i{Uni«t«r.  Mr. 
Orcutt,  it  mny  he  »d^nd.  infnrmii  ui  that  a  number  <if  (liet* 
nwobinoa,  vrlxkb  ore  of  a  >t>c>fial  clan*,  luulu  bjr  Mnam.  Louwe 
«nd  Co.,  >r«  no*  aauoMefuU}'  at  work  in  ihia  ouuntry. 

lu  vi«w  u(  the  incrOMltl);  im porta iioe  to  bo  nttaclied  to  tha 
growth  ut  vlsctnc  lra«ti'iii  upun  tnmviAjrs,  etc.,  «n(]  tlie  ouwiHt- 
t)u«nt  UM  of  inl«rin*)liAt«  KWiring,  «ithar  lingl*  i>r  duublo, 
between  tho  motor  xiniiiillR  nii<l  the  otr  ftxl«,  tltia  imcliinu  ought 
to  pruto  of  valuD  1"  ruADufnctticiiix  limu,  u  tvndiii^'  to  ^va 
greai  ttooumcy  in  tho  i;o«ni,  whiUt  ii|ju>  leBMiiiiig  the  coat  <>( 
prudactjiHi. 


I 


COMPANIES'  MEETINGS. 


EDINBUBOH  ELECTRIC  SUPPLY  CORPOBATIOM.  LIMITED. 

Tlui  iiniiii.it  UK^'liiij;  of  c)iik  CVii^ioralton  «•*  li«)(l  al  17.  Su 
AlMltewxiiiaiff.  ^;■lln^JIIr;■ll.  "(1  O.f^m^jor 'il  Mr.  \V»It«  ^erfjr 
pr«tiiilp<l,  suit  ihrip  ^n-  n  ^rwrl  iiltomUiKV. 

The  Maiw^Hiv  (MiM«rB,  UiMrge  Umt  And  (.'o.,  C.A-I  Mbinict«d 

lb«  Ihifl  uonuAl  ropMt.  tlio  tnore  imporliiat  p«ttiooi  of  which 

~   'C(«t«Uie  (oUcxriiw  effoct ;    to  Iho  tcond  annual  rapnrt  aub- 

JtMd  to  tiio  ■bM«aold«ra  on  Dooember  :3.  IMOl.  U  um  ahows 

kl  tharo  wars  lb«ii  306  ahamholdor*,  rgprnnottwg  k  |)rivat«l}' 

iibacflbod  ca^iUal  of  £.XI,l7'i,  kiid  thor«  a.«  now   '.')'.'.   «ic>i    a 

-tT»(oly   *ul»crib«d    wfiilal    of     £33,775,      Sinoe    timt   aimiial 

BUng  Itio  !>i[«u(ota  have  taken  no  stejiti  to  incriwne  tho  ahure 

_       by  iwlverliaing  «r  atherwiae,  an  they  mnaider  tlmt  the  nominal 

'capital  of  £100.000  ia  ^"bf  **1  a^'"'™!  i^Oini!  that,  in  Iho  mctui 

while,  otily  noiuinoi  holilin|[>  haro  bmn  ni>pliod  for.  which  will 

■uftdly  bo  irrpatly  incicoaod  if  tlior«i|aiio(lc»nc«Mioii  l#  obtiiln<iil 

am   lbs   Town   t^uncil.     Tho   Intcrcmt   t>k«n   iii    tli«   alMlrif? 

H^ttnv  of   Killnburgh  ik  dally  (ralQiiig  •tr«nytli,  and  tbvr«  ta  a 

OM;  iMllng   ta   favour   o(   a<l|>l»rliii^   h   ttnuncially  vlrong  onit 

iJlf  lafloMitial  ^^trpOTstion   cucli  ax  thin,  whicrli  tho  <tit4i«na  of 

IdiBOurgh  hsi-e  (lienuietvcii  (orineil.     On  llip  'JOih  of  July  loat  tho 

Jirectora  minuted  the  following :  "In  oaonideralian  of  tJiodolay 

"ierf  tho  Town  Coannl  Co  urocoed  with  tho  'elodric  liKblini;  of 

Bilinbursh,'  [ha  lunounL  of  tha  tatld-up  capita]  of  Iho  Corporotlon 

todate-iianioty,  jCLMil.  .iil  lyinf  <o  tho  banka— he  tnv««t«d  In 

cily  bonda  or  oonaola,  and  tiMtrucMd  lh«  inau^are  to  tako  Iho 

noMMory  Utf*  U>  have  Ihitxlone^  Th«  Town  C^uncilloni  Imve  now 

tvcofni''*''  Ihitt  t)i«  ti'ne  hn*  oomo  when  tliey  moat  move  Jn  the 

nMtier  of  tli«  uUiclric  li|{htiu^  of  Eijinbui^tfa.  and,  aa  niay  bo  aeon 

hy  the  leiKiiln  of  their  mcetinKK,  they  are  tinxeedlntt  w^th  the 

■nattw  u eipediliQualy  oa  can  boei|«cted,   Judtttnn from  )>rtM«iit 

«^p«arancui>,  corioin  portiona  of  thia  city  will  bn  lltthted  by  el««- 

tficily  boforo  thia  time  next  year  ;  and  the  IHreolor*  have  fiiviy 

reoaon  lo  ho|io  tliut  thb  Corporation  will  ba  ocnployod  lo  oarry  out 

tbe  wofk." 

Tbn  Clialrmaa,  in  moi  inK  the  adoptiun  of  the  re|)Ott.  aaid  that 
t  lie  uddiemed  Uiem  on  the  occoaioo  of  their  locond  annual 
he  aaid  that  tJie}-  wore  unable  to  report  may  progrDM 
la  defioite  roaliaollon  of  tho  object  for  wbtch  thu  Coqiora* 
I  waa  foniioJ.  He  had  to  oomo  extant  to  repeat  ihe  nmeatory 
at  day,  but  with  Iho  aaliafactory  addition  that  their  fate  muet 
'i-ory  aoon  bo  decided,  for  tho  Town  Counoll,  which  hud  to  deter- 
U'lna  It  it  would  undertake  tlie  oleotrii;  li^'htini;  of  Kdinbursh  on 
Ite  own  acoDunt  or  delegate  Iheauthontv  toothen,  had  recogniacd 
that  the  oiNiratioDii  to  enable  it  to  compiy  with  tbe  conditiona  laid 

I  down  by  the  Hoard  of  Trade  mutt  be  coininenoed  forthwith,  and 
Ifaey  would  have  accn  from  tho  newapap<:r  rojoite  thai 
|he  i|uoBiion  In  all  ita  beoriniira  wa«  hciD({  iu>i>ou)>ly  oon- 
lldered-  flo  did  not  think  It  i>rab«h)e  that  tlie  Town 
pounoU  would  undertska  the  word  thein»olvee.  Tbey  hod 
(ilonty  on  Imnd,  and  were  already  overworkwl.  He  thought  it 
mo«t  probable  that  Ifaey  would  entruat  it  to  tliiti  ContiaDy,  linil, 
beeanae  of  the  local  and  nnrepreeentative  poiition  i«  tlioaharo- 
holden  ;  Mcoiid.  because  of  their  anqucstionablc  liaatic^inl  poMot; 
and,  third,  bonuso  their  alioreholdera  wnuld  bo  the  moat  impor- 
tant oonautnei*.  and  wonid  haro  n  [laraiiioniit  lalaro't  In  •evlii); 
that  the  work  woa  well  and  ■iib^Untinlty  dniiK.  with  iu»  tittle  dis- 
lurbenco  tothn  atrMria  Hii|n>u>ihW  Tlieir  iiitvrwt*  and  Iboeeof  the 
Town  Council  were  In  many  rv)MH:I>  identiooL  Thev  ^oold,  of 
coTiree,  look  for  »  fait  nluin  for  tl>eir  capibd  and  riek,  but  to  a 
certain  ezlenl  llieir  I'omjiany  might  be  conil<l«rod  lu  eo.opcratlvo- 
He  hnd  no  nuthoiiiy  from  hia  oo  direetora  for  givint;  on  oi>inlon, 
but  pereooatly  he  thought  Ihev  were  ontltled  In  aim  iti  7  ner  cent. 
diTldecd  on  tbcir  abaica.  Tlie  IMrector*  hnd  never  Mverlieed 
for  aharsliolder*  or  olTei«<l  louodara'  oliHr^B  i>r  any  uther 
Indocomonu,  but  never theltw  apfilirHMuns  hiul  come  iii, 
and  Uioy  had  riowen  their  Met  'iV2  namef.  subwribin^  £;i'J,775 
Tha  ^reat  majority  of  Ihe4r  «har«holdeni  hnd  taken  amall 
pretinunary  holdioK*  with  tho  avowed  intention  of  inctooainK  their 
intereat  larj^ly  it  thm  buaineta  wna  carried  on.  and  ho  had  no 
doubt  that  all  the  capital  which  thnj  might  chooea  to  laaue  would 
be  immediately  abaoibed  when  thay  wore  prepared  to  ofler  it.  The 
INrcctoni  had  inet  froquentlydorine  lh« year,  and  faa<l  ci^eii  uiuph 
aUantlon  to  now  dovol0pm«nt«  in  electiic  lig^hUn^  both  at  home 
and  abroad,  and  they  wore  ijuiie  prepared,  with  iIib  aaaiatance  of 
their  oonaultlSK  and  octini;  enginofrri,  to  enter  upon  ncKoliationa 
at  aoT  moment.  He  trusted  Ihut  their  intienco  would  bo  rewordod, 
and  that  at  iheir  ncil  annual  mectin|{  they  should  not  only  merit 
the  (x>i>|[twt u latin n>  of  their  aharelioldere,  but  die  acknowledirmenlc 
of  a  loi^Kufferini;  public  for  thorough  work  performefl.  He  woukl 
'  |aikl  thai  tboy  hod  ae  toaay  coodiUoael  oidere  for  ii 


tioDi  proioi^  oa  jiuttlisd  them  in  antidpatiaK  aolid  ficandal 

8U«W 

Mr  JahB  M,  MXaadlloh.  In  tocondlnif  tho  motion,  eald  ho  waa 
vdiy  ^hid  to  hcHi  ih«  hojHi*  ihiit  were  ent*rl*lned  oi  Mmelbinit 
eomln^  out  o(  thia  Company.  He  thought  the  inhahilante  of 
Edinburgh  were  gettine  very  impatient  on  the  eiibjeot  of  the 
inlrodaction  of  electric  Hghliag.  They  were  behind  many  iaferior 
towiu  in  thia  matter.  He  aloo  Ibouffht  Ihe  public  would  not  view 
with  fni  our  tbn  ('oruointtlon  tahine  tbo  eloclric  Ihthtlag  Into  their 
own  hand*,  but  would  mther  oae  thcM  nioklDti;  aultoble  term*  wtlli 
aemnuiny  auch  HK  thia.  (Sittainly  tio  otbnr  company  bod'any' 
ihiiiu  like  the  olaim  tfaat  they  had  on  the  Cor|«reti(m. 

Tbe  report  waa  adopted,  And  thanks  were  ofterwanle  given  lu 
tbe  Uiroolora  for  Ihuif  gntniloue  eerHoea- 
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ELMORE'S   FOREIGN   AND   COLONIAL    PATENT   COPPER 
DEPOSITING  COMPANY.  LIMITED. 

Tlie  third  unoual  ordianry  geoorol  meeting  of  tlua  Conipniiy 
woa  held  on  Friday  laat  at  iIm  CannooatraDl  Hotel,  Mr.  J. 
Jejieon  Alktnwin  oecotiyiap  the  chair  The  ootloe  ealling  tlie 
meeting  having  been  rood  br  the  aecrwtary  { Uf.  J.  Shermer), 

The  OkjUrBMi  reminded  the  shat«holiU«>  Ibat  ihe  Cinnpony 
w>f  a  ayitdinUe  oomfiany,  not  for  indoetrial  operalionB.  but  for  the 
oalo  of  the  fofeifni  patents  to  oomponiea.  The  a»eia  therefore 
largely  ilejieodeil  oiion  tho  iniccedi  of  the  aubmdiary  coniiMUilaa  ao 
formod.  l)uiinK  three  yoani  tliey  liod  done  weil,  and  had  p«dd 
linck  in  dlvldonda  tke  whole  of  tho  priority  thare  canilaL  At  the 
Piiil  of  ln»t  yenr  tlia  value  of  the  ai««ta  woa  eonnlilotably  higher 
ikan  at  |>reM»l.  but  durhiji  thu  uoiaing  year  tho  market  value  of 
the  HMetd  would  materLally  improve  Tho  itoenl  intended  to 
hnio  the  Bccounte  for  lltVJ  preperefl  itnmedialvly  upon  the 
capiratlon  of  the  prcacnt  yeur,  and  lo  meet  ihtt  nhaichalderc 
with  the  Mune  not  Uler  than  next  Kcbranry.  Tho  year 
IMII,  now  under  eamldenUilon,  did  not  >dc  tho  fodnatloo  of  any 
now  KItaore  comtMnlee,  and  tho  year,  a«  atiinl  in  t)in  report,  bad 
been  one  of  eelllbli^hInent  and  devalopmtnC  of  oiUting  coinpaniee 
After  clofe  and  pentonal  e^perieooe  of  the  woiking  of  Ike  cooi- 
Mnie*  ainoe  they  laat  met,  anu  notwithatanding  tlie  many  aeeming 
lailurea  and  diaappoialnente,  he  could  eeaurv  them  that  tlie 
coining  year  would  bo  one  of  •ubalanliol  i>rov|>erity  to  the  inanii. 
faeturtng  companlca,  front  a  ebareholder  a  point  oJ  view.  Tho 
IMrectore  admitted  ititt  thay  had  bo  doubt  been  loo  eangainu  oe 
iwgatded  the  leiucih  of  lima  required  la  ovotcoma  tbe  diSioultiea 
of  etertlng  and  de>reloptiig  a  new  butineae,  ofrgraviUod  in  one  Mae 
by  the  emallnawi  of  the  available  working  capita).  Thoee  dtfli- 
culliea  had,  liooever,  now  beeo  overcome  end  the  J-ilniore  proceaa 
to-day  woa,  he  taid,  perfectly  aucceaafu)  from  a  coniui«qcial  jioint  of 
view.  Ho  wna  certain  that  the  re*ult  would  be  ■  (.■onaidcrabla 
inBprat«ment  in  Ihoir  iumia,  and  a*  a  furlhor  (vuianiuence  tl|i 
would  be  able  to  (iiaiKue  ol  other  unaold  patente.  huring  f' 
year  thay  had  hod  to  laiguly  owiiat  the  Ficiiub  Rluioro  roai|«l,_ 
naanoially.  their  edvaneee  to  them  belag  aecureil  by  mnrigago  at 
interest  The  wisdom  of  tlial  policy  oould  not  be  )>i;'Mer  aoen 
than  by  Icokiocat  the  auccCM  whlob  that  o>ni|Mny  hnd  achieved 
St  ita  workn.  They  had  ticreby  secured  sn  »tabliBh«l  vidue  in 
their  very  Ur/c  iioke  in  the  French  rom|uiiy  inlhefonnof  aliarM 
and  deboiituica.  which  would  have  been  piactic^ally  wijiod  out  it 
any  fln]inc.lal  diMMlor  bad  occurred  to  tho  French  (fomjioiiy,  Tbe 
Director*  would  have  boen  tileMed  to  b«v«  doolared  a  dividend  of 
100  per  cent,  to  Ihe  priority  aharaholder»,  but,  a«  alnted  in  the 
rejiorl,  they  hoptd  lo  be  able  to  do  that  in  IH9:l,  That  waa 
because  ho  bobeved  tbnt  the  Elmore  proceM  "as  perfectly 
ancceaaful,  and.  ei>n*e<|Uoiitly.  wiifi  projMr  nan  age  moat, 
tho  oompenioa  wouh)  bo  auooeaaful.  thus  enabling  them 
to  reuliao  their  InvoatiueKU  in  cnab.  Tboy  had  hnd  only 
tlint  week  an  oiler  vith  caah  down  for  iharca  In  the  Frenoh  Com- 
pany, but  il  wna  too  low  and  thoj  lind  (i<fu>e(l  It,  Tbe  Uireolora 
Intended  within  a  few  week"  to  piibli>li  tho  necount*  for  1BS8. 
Now  that  tbe  funda  for  the  French  Gluoru  Cumpauy  hud  been 
arranged  for,  he  bcliered  that  the  vbIiiv  uf  the  aarate  in  the 
bulaDceahool  would  bo  :iiipro>c(i  He  then  moved  tho  adoption 
ol  tho  re[iort  and  account*,  which  had  boea  taken  aa  read. 
Mr.  Hoetarloa  aeconded  the  molloii. 

Mr.  Inverorlty  innved  thai  tho  account*  be  not  [Maoed-  Hodid 
not  aug^efl  thai  in  any  raptiowt  npirit.  but  in  order  that  tbe 
right*  anil  privilegcn  of  the  |>tioHly  holder-  should  bediacuMcd 
and  laid  doHn.  He  regretlot  that  ihote  |irivi1egM  bad  been 
damaged  by  tbe  I'irectors  makini;  liLi|;e  lonna  to  tbe  Krcndt  Com. 
pany^  and  which  he  coanldcrcil  in  illegal  and  beyund  llio  powora  of 
the  Diroctors  Hn  then  iiuotnl  front  thdriirticloatocodeai-our  to 
•ubatantlate  thui  utalement 

The  toUdtar  (Mr.  Hoyaj,  In  reiily  to  Mr.  Iriierarity,  iiuuted 
from  thememoraiidomof  oaaoeiution  to  show  that  the  Company 
could  lend  to  eucfa  peraone  on  euoh  Icrma  ae  might  seem  espedienl, 
and  in  particular  lo  cuatomers  oitd  peraone  having  dealinBO  with 
the  Comimny. 

Mr.  T.  L  Rawson  then  entered,  in  Toply  to  i-nrioun  •luoatlonr. 
Into  lui  nipUnniKiii  iia  lo  tho  roaaon  for  the  ndviinciT  made  lo  Iho 
Kionvb  KIiiiviii  (.'oii4iHuy.  That  comiiany  wna  "  bairl  uji,"  und 
iho  riiiexlion  wjw  wholbvr  it  wn«  ifoing  to  fnil  or  not.  If  It  hod 
fnilwi.  ull  the  com|miiett  would  hitvc  ilon'!  (u,  Tboy  therefore 
ooniiidered  it  advisable  to  lend  the  nione)-.  the  •uounty  being  u 
second  charge  upon  the  properly  after  the  £5ll.UUi)  of  dubentuioa, 
Tho  French  Company  bod  now  maiiag«d  to  pull  tbroui^b,  and 
arrangeraonle  had  been  mode  for  the  phwing  of  tbe  dobonturo 
■tuck,  that  oompany  having  raoelvod  already  £lfl,lK.Hj  on  that 
occouoL  Tbe  Dutjiul  from  the  Frendi  work*  ww  between  In 
JLI  Viat  per  week,  and   Uiat  placed  u  rikliio  on  ibc  ahami 
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whkb  Umj  did  not  hkT«  u  tho  bcf^ianinii  oJ  the  year.  H«  in«a- 
Uaiwd  UiM  peo^ita  ircro  mmlax  <>'""'  '«  porcMM  ibe  RdmUd 
paMBW,  ftnd  BR  offiw  iii>d«  (or  tho  IMkIbii  paMota  hod  b«an 
r«(iiaod  owIdk  to  lU  b«tnff  Um  tow.  Tha  amto*  in  tb«  ^iMUitn 
Co(n|MUiy  would  not  b«  orwi)'  vmIimi  to  th««n  uottl  Uikt  cohipan) 
oomnwiMd  to  nake  ■  prafiU  Mr.  W.  Elmoro,  h«  ntid.  bMl 
nBlKnad,  at  Uia  r«i|imt  of  the  dirtiDlorii  fi(  the  E<ii;li>h  Coinpnnv, 
•O  lEat  he  migtit  deirole  hi*  time  kJoIj'  to  tli«  Lccd*  iroilu''  In 
reply  toftalMrahoMeir,  he  mnatkod  tbu  £39.000  had  bcoanxcivod 
tor  Uio  ATnoriuo  |iatnnt*,  and  cliitl  lunounl,  had  boon  iital  u>  Uk> 
Ftoikch  Cointiaay,  Uiore  aow  twine  Qoly  ■>  bahuioa  to  come  (rota 
AaierlcaofJKOO.  ,       '^ 

In  tvpij'  to  quMtiOM,  tbe  IKreittOn  pronUaed  bat  to  Uwl  any 
noMJt  t>-  •«otirit4ea  to  other  Mnn|»niea  gotil  tiie  next  mertJnt;, 

Tka  tnolton  wM  (Aoitpat  to  tbo  maetinc  irhh  tbo  reMlt  that 
SB  voMd  for  n  «nd  39  uratnat.  Tbe  iwrittlMn  wiu  Uierrfore 
ufrWd. 

Id.  <F.  L.  Itarnvn.  tbe  reiirtnc  diraotnr,  Md  the  iwdHoM. 
Mwew.  Jaekao*,  Ilaley.  HfOtminf.  HuMy.  aaci  Co.,  v«ra  n- 
al«ot«d,  and  the  ineetinK  olomd  vitha  voteof  (hanks  to  the  Board. 


P0WUB-WA8IM0  CABLES  COMPANY.  LIMITED. 


Dlr««4on  :  Vim.  Fowlsr.  KM).,  chal^nn  :  Vt«\U!i  fbithbdrUin, 
B«l.i  K.  W.  SddUoo,  Ew).:  Oeor^  Fl«nilnff.  Ra|  :  The  LamI 
Hodirar :  (leo.  F.  Smart,  Eiq 

(tonnrt  of  the  Dirc^or*  |>rMcnI«l  to  (ho  uliinclinldm  itl  ibo 
loartft  ardlnatv  seaanil  nvnnllnir,  hald  ne  th*  nij;i-lnrp<l  flffii'e^bf 
the  (,^itn)ianv,  Vlclarla-inAiiii>on«,  Xi,  Vk>torlB'>tri.-«i .  WoMiBliiiiivr, 
8.fr..  on  TbuMday.  lit*  -Mh  ttOMmbor,  ISK 

In  piibmlttJng  the  third  annual  rapora.  the  IKractor*  are  plowd 

to  oaU  Mt«Ktiaa  t«  the  fact  tliM,  «a  tbev  aniMJiiatcd  la»  7*0, 

tfcere  hM  bean  aoMii  an  incroaae  in  the  iMiitMe  of  ouatncM  done  >a 

ooMpartd  wttli  tM  ptetrioua  i'i  moMhat  wMh  lh«  reault  that  thia 

year  a  miaU  profit  ha*  becin  eafuol.     The  llicnctor*  are  natuflad 

thft  the  liutin«»e  w  4t««dily  Kn>«ia^.  wid  ihvy  tvltcve  l^lH  will 

iltllniiouii  dev«lopmonl  with  iiKvua^int;  jTrofit^  m  I4uie  goee 

•  wj>eoi«Uy  ttMnuae  a  lai^r  lumo*cc  rodncoe  the  a>r«(a|;e 

„ilor  geooml  expenwe,  an  it«ii  which  i*  alwuyj  ditproinr- 

inalely  heavy   in  a    new  buaUieH ;    meajlThilc.  k°°<3   acilvn   In 

hnnl  depanmonta  h>v*  eeoltoued  to  oonte  in  ilnrc  the  Wth 

SeplMabgr,     ttoenr  Inleroallnit  dotalla  of  the  arorit  done  durtngc  the 

paet  jraar  will  be  found  id  the    annexed  r«(>ori  of  the  (reneral 

naaaovr.    Aa  the  rtiareboldera  have  atrtody  been  informal,  thn 

MtuaToapkud  o(  <^  Qoapaity  hm  unlottgnatelv  fnetwl  iMafliciCttt 

for    it*    miuiremeata,  and   tbe    Board   tberafore.  In    May    laat. 

autborieed.an  iaao*  of  debenturee  to  the  auoant  of  £I0lOUOi     OI 

tliia  auiB  £5,500  luw  been  tAkoa  up,  chtDlly  by  Lho  Ditcctoia  tliem- 

aelvoa,  after  full  oi^ioctually  of  aubacrilitnii  <riM  (liven  to  uich 

L       alMrctMiUer.     Thit  aioount  haa  lulficoil  'or  the  iiranenl,  tn>t  Uio 

^KCiniiloyiMinC  of  a  >tlll  lancer  woikiiiK  civ|Ml«l  will  bo  notewftty 

^^nriore  any  ooimlderAbta  de<«JofinHtnt  of  Uie  buuixea  ran  be  «uit' 

^^nbly  met-     The  l)ire«tor«  holieva  that  such  an  ioureewi  would  Im 

^■inatified  by  llie  teMlla      Coluoal  J.  T.    North    and    5lr.   R,    S. 

^HWarlnft  bariltv  ceaaed  to  be  director*,  Mr-'ioo  V.  Smart  ha«  bMn 

^Btfioaen  to  fill  arte  o'  the  vacandc*  thai  o«caalt>nnd,     TIic  ictlrlnj; 

^^flireclam,   Mr,   WlUlam   rowlor  and  Mr.  <^eci(^  riDiiiiajc,  Uiiui; 

~  alllflble.  OifTcr  thctnmliw  for  ro  eU<clloa.    Tbe  nodltOTR,  Mueir*. 

Cooiier  BrMhera  ai»d  C«  ,  ofhr  ttieinNtvee  for  re-et«etion. 

Giittnl  Mnimatr''  Hr/nr',  In  revjewinK  Ibo  prOKTMa  of  tbe 
Ootnpany  for  Ihc  nut,  yoai  It  »  aatinfaiilory  to  noto  an  incmaio  U> 
tlw  vohitae  of  bvauiO'a  Tlie  electrical  iciiiixtry,  however.  !i.i>  not 
eaMiiMl  tiie  )ireralllng  dapremion,  and  our  turnover  baa  not  }vt 
tnaoMd  ■  dgore  vhkk  would  felly  emidov  tbe  re*aaroM  o(  tlio 
worka  «nd  Maff.  A  brief  r«i*iu^  of  the  prUKipal  woik  oompleted 
during  Iko  year  will  mlfiolcotty  tndioate  the  extonC  ot  ibo  Cooi 
ptny'a  oyerMiona.  and  the  diiectioo  In  wbich  fuKher  do^elopinonl* 
nay  be  ocmtAtntiy  amlcipeted.  In  my  teat  roport  I  referred  to 
««r  coatraee  for  malni  with  t^  Ltrndon  BlMitte  Rumdy  Coriiora- 
Ikm— tkla  Itaa  been  oxtemM,  aad  w*  we  atlll  dellTerltiK  larg« 
qiaaktlUaa  ef  Mf(h-tati«iim  eolMwotrlo  ooiKlurtora  for  their  avrtom 
In  tiimdom.  Waneiercd  tbeoontntci  tor.and  hare  iM>wco«i|4ei«d. 
Ihs  extennve  undari^ound  electric  lifTht  *y«l«in  at  Kveter.  arid  hnre 
U  preaeMAidiBihtf MnltM)t»l'Bri|{kla(i.  Anumborof  InabtiMmi 
bate  been  ciibM  on  <Mr  mjfitaim,  and  m  are  carrylait  out  (hn  oom- 
lrael>IottJb«ebetrloUf[btinaiaaof  aUri-etowntn  HurpAm.  NeffO 
tMiaMere  well  advanoad  lor  aln>ilaroe»lirB0tiiiiilhi>t<uuii4rv.  In 
ganwalalaolrb  UfihUaK  work  our  inwtnfacturea  liave  inei  with  in- 
maaina  favour,  and  have  bnoa  In  80«eral  Inataucea  npecUed  for 
apaetelv  ditSoult  qoodltiow,  (o  the  wteUilaa  of  aiher  Msta«»- 
la  lolefraphy,  die  railway  eonpaniea  oonMnue  to  wmftey  our 
rariooi  type*  of  teloirnii'*  cablea.  and  we  have  aow  in  hand  a 
ooaltaet  vitb  the  Seeretery  o(  State  for  India.  Thia  baa  been 
ilaoed  with  04ir  Cowiiaay  Mtat  protoand  taela  and  oijierlniaBl* 
by  ilia  oAoan  ul  llie  tJovBmaient  in  India,  who  have  aatitfled 
thenuelTB*  aa  to  the  hiigh  vala*  of  oar  iiuaUtiiig  ukaierlal  in 
reelaling  tbe  det«rlo(atln|(  effeola  of  the  lieat  and  niutiiure  oj  lho 
IndlMi  climate.  We  are  ]ii*tified  in  etpeetinit  thai  ihia  oonttact 
will  b«  IciUowwl  by  tJie  ferUker  applloatloB  of  our  tablea  (or  oleC' 
trica]  work  In  bat  clinata*  where  perrnanont  tiiidoocy  oannol  bo 
Mcared  with  rubber  or  Et>ttapercba.  Kcueot  ent«rpri«e  in 
taletiliony  )>*■  atintulated  live  niannfacturoi*  to  i^iecial  oxertiona 
Id  ln«  production  of  cwblo  (oltable  (or  U10  traiwaBiadoa  ot  tale* 
piMnlo  «urmta  Ov«r  loot;  dUtancea,  and  notable  ndvai»0«  in  thii 
waotlon  have  been  made  within  lb«  paat  lew  rear*.  Siaoe  tbe 
OfganbaUon  of  tbe  Cemjiany's  factory  at  NortA  Woolwicti,  thia 
Inportant  work  haa  been  th«  aubjeot  ol  cooataat  experiment  and 
lnv«ati(ailoii,  ami  ««  at«  now  nmnafaotiirlnK  lon|{-dlebanco  i«le 
qkuM  caMae  of  Ibe  higfcwl  eOeleney.      It  U  aatkteeKiry  thai  the 


t 


reaoume  ti  oat  worke,  and  th»  perfeoUon  of  Ika  lanliliMfji  lad 
apjiliancoa,  have  enaUed  01  already  to  nndertaka  aad  eaeaaifaB) 
to  complete  lanre  cool racta  both  in  UiUoountryaad  abroad  (ertfei 
DOW  type  ol  cable.  KotwithatandinK  the  itroliminary  dlltnU* 
whkh  alwaya  boMt  a  new  indaatrial  undcrtekinit,  and  tbe  eaaM) 
tionally  keen  competition  which  w«  have  bad  to  aieet  fraw  tin 
bt^nniDE  of  onr  baellMaa,  lb«  coiMtantly  erowfair  deoaitd  in  «*«(1 
branch  olekMrical  eajtineering.  aad  the  alsti  hvour  with  aWdi 
oar  ntannCactttrea  hare  bean  reodvad,  for«diadow  the  mitf 
anccoie  of  tbe  Company. 

m.  BxiuscK-HitERT,  8k»t  mo  inw,  C      a.  A. 

Capital  : 

Aulborlwd— 
40,000  aharaa  at  £9  each £201X000    D    0 

Inond— 
30,0W>lhareeof  f-'teachjiillyliaid     lOO.WO    O    d 
VJOfoaaderv'  aharee  iatued  aa  (ally 

paid  toveMloni.... .  I,n0    •    0 

_L-    11)1.  .vn    •  > 

&  per  CMil.  debenture*  1,.%*i    tt 

Credltore M.riM  l«'-| 

UiUllty  <m  tub  rvoeivable  di<>- 
eounted    .;,..., I,«W   »  II 

Cr.  C        e.  i. 

Cftxh  acbankartand  in  hwil...  i.'-t2l  13  > 

l>ebtor» ll.lJHia   I 

fiioflk   : '....■ ^-^  U7  *  1 

orSoe  furniture  in  City  ofioca  and  in  factor}  .'>.»  lu   | 

Rhorea  tn  other  Qompnnia*.  at  coa^   ...  1,u6.S    (I   n 

Mnchinirry  and  pl^nt  — 

A«  |ior  Uxi  aooount,   Sopteoabor 
SO.  ItKH    ,„    £l5.nW    0  10 

Addition*  duriAK  th«  year IM6  19    3 

ia,Mi  I  I 

Worka  and  buildin^n  at  Kortb  Woolwich 

Outtay.    UK    per    bwl    B«(nunt, ^      ,„.,ti,.. 

SoiitcmberSU,  1891  U.SK    ijfi 

Addltioiiadiirinic  theyeai...,.,...  311     I    I 

: —     I*i7kl   I  I 

I'aleiite  aad  e^odwill  ««  pat  last 

accoiiMt,  301I1  Septuaber.  IBPI  '        '    B 

rretiininnry  exponaet  ...  I 

1*rodl  and  lout  nccoual  as  per  lai: 

accTounl,  SOlhSeploinbci,  1901...        3,333    7     -J 
Iteduct  pruQiior  year  ending  SOtfa 

8ei<tenibor,  \(l»2,  an  iior  accoanl  t82  13    u 

-iT*)  1.'.    i 

1:  • 

I'Horrr  ami  1/mb  Mfwvr  nut  vhm  Vxtn  wiittHi  Scrr,  a,  1*1 

1>[.  £     a.  d. 

Dir(«lora' fece  (not  drawn) .  .l.'tti    0  ft 

Kent,  rat«*.  aoil  taxea I  h^    3  1 

OnkeeiivaeM  and  advertialnf:  l.i<t'i>]  ■ 

fum  un  (latenb* .                                             !■':    <>  t 

Halanco— set  proAt  for  th«  y«ar  rrKling  SciAvmber 

30.  IN)«,«acriadtoUlanc»abeel 4ai  tS  t 

C(.  C        a,   L 

<iroM  proAt  on  cablee,  after d«daetlageaUriaii.niabi' 

tenanoeof  machinery,  avNl  other  «xpen««v       .     ...  &,4aK   J  t 

Tranrler  fete  .                                                              i    i    » 


The  CfcalTMaa  commenoed  by  novinit  the  adopUaa  at  lla 
rviport  and  acooujiia.  In  dninK  ao,  he  wiabed  t»  maka  a  tea 
utwnri  atiocM  (xmcorninK  Uia  iwaeant  poaiiion  ol  tha  (<Mai««. 
Tbny  all  n«raUod  that  ao  dlridend  eeukl  be  deeland,  bw  b 
did  not  think  thai  any  of  tbein  were  aarprtaed  at  thttt,  havlar 
recafd  lo  tbe  (act  tliat  tboCowyany  wae  atiU  bt  lU  youtb,  aad  hj 
dinktiltioa  to  meet  with  Inoideatol  to  all  naw  undertaking  H( 
pointed  out  tho  faiporlanb  inoRaaa  in  tbe  Connonjr'*  buMnoa  aaJ 
theimpravumont  inits  paeitloniincvayoara^o.  I>uriii);  iliepaMnaf 
ending  Sept.  30,  l^i.  the  incroaae  In  the  bualneB  hwl  beaa  falli 
20  par  osnt..  and  inuoad  of  havlas  a  loae  ot  a.HD  UiMr  hM 
Uinied  tl«t  loa*  into  a  profit  of  £U^  and  Ihal  waaaptoSt  fcr  lla 
Aral  tima  Tbore  waa.  bnwerer,  mora  tbaa  that.  I^aot  tbe  MJi 
SepUoRber,  l»!H,  to  dau,  tbere  bad  baeu  e«  Uiwaaie  m  tit 
hvainan  of  tbe  CoafHUiy  a*  compared  wHb  tbe  auna  parlal  at  the 
previoag  year  of  taora  tbaa  lOU  jiar  owit ,  abowlMl  at  tfca  p 
rawoeat  that  the  trailn  waa  rafudly  deielofaac.     Tb« 


taut  point  waa  that  tbn  woiktng  naplal  waa  aUU  InwiUntaal  ea 
had  becA  abown  during  the  onrrtnt  yav.  wbmi  thay  bad  Waa  la 
1mu«  dobeutura*  to  tbe  extont  nf  £1U  IWU,  atnual  tha  wImU  M 
wblcb  had  been  taken  or  dealt  wuk  by  tbe  Hwwrton  Ii  wat 
ioiporiaal  to  obierve,  then,  tbat  probably  atiU  mora  ea|)ttai  Htgbt 
be  requited  aa  tha  haiinwadavalopad  1  and  It  waa  pwfeAly  widw* 
if  the  tliarehoklera  were  not  diipoaal  lu  oe-oparata  aitb  the 
IHrocton  in  aabacnbiag  thai  n«w  aafdtal.  tliat  additional  «aOT 
laavt  be  rajaed  at  boavy  eipenae  la  tbe  ■karaboldar*.  Bnt  tia 
Dircctoni  were  not  tU«|iaMKl  to  allow  ih«  Canipnay  lo  be  ilaieeal 
by  not  llavi«^(  aulKoient  working  oapltaL    He  lalKbl  naanik  iSat 


THE  ELECTRICAL  ENGINEER.  DECEMBIilR  :M>.  1862.       66« 


titUf  were  till  aeraAd  in  hAvIng  mtir«  oonRdenee  in  llie  tulUT«  at 
'  UMCotnnuiy  if  enough  eaplMl  w«ro  proi-ldcd,  And  vithout  th&t 
oftpltAl  Uiey  could  not  meel  llie  nitCur>l  davdapmunt  of  ch«  buaj' 
DOHL  Ho  thar«fon)  wUIikI  to  im|ir«ni  upon  thn  (Iharoholilen  Uio 
ImporUoce  of  co-oporatlng  wiLh  tli«  l>ir«ctoni  ii)  fumbhUiK  thai 
Okplul.  Om  na*aa  why  lh«y  bod  not  shown  a  grmUr  prone  wm 
booanM^iOf  hadhad  loprovido*Urgerplant  thanthaDiirtwntbu'l- 
iiMSiwiiilred.bfrjiutothay  had  tobopreparadtoexeculcIar)K'Or<l«t* 
spMnlil)'  and  at  any  etsi*.  Thev  uould,  tlxoioforv  undetntAriil  thai 
Ino  businom  te([uirM  cnnRlderaHlo  rnjiital,  lllln  lUI  well  dpv«<lo|«<l 
uiKtorliikinga  H(i  furttiar  ctsted  thai  n*T«r  tin«c  the  Camimny 
wa«  llrvt  Foundtd  bwl  he  Men  auob  a  Ibl  of  ftmtulrW  an  n[  tlio  (hc- 
Mnt  moment.     He  r««raid«l  that  a»  a  aBtiafaetot?  feaiura,  without 

Sinn;  Into  dctniU,  wMch  otiKht  lo  help  Ihe  •harshohlan  in  {nnntaK 
■ir  ofiinlDD  a*  lo  the  future  of  lh«  Company,  and  in  furDl«hine 
Ir«ah  <M(>ltal.  They  uora  there  a  body  at  DlrMtora— he  «a*  sorry 
to  My  almost  an  entire  bodr  of  Dfreoleni— tnrned  jato  •  c<in>iBitt«?e 
tor  a  Keoeral  meeting,  but  he  hoped  Uia*  theeo  pMeeot  wimM  own' 
munlcate  the  wiehee  ei  the  Hoard  to  ibe  other  ah«T«bolden  He 
then  tDOved  th«  luioptiun  of  the  re)iorland  aooounta. 
Iiord  liedway  iccot)<I*<it  the  mot-on. 

Mr.  a—  ob*crv«J  tbat  be,  as  he  coiuidered  waa  the  caaa  villi 
the  other  ■bareholdm.  had  exiwcted  adiHdend.bnt  HaaeurptiMd 
tJ)al  «i>ch  waa  not  tLe  n*t.  Of  coiirtc  ■  grnaX  many  oF  Ihetn  did 
iMt  |>laee  their  mnnoy  in  a  r<iai[iany  to  bate  no  dividend  for  thiwi 
or  tbiir  y*M«.  Ho  had  £TOIi  iiivnturi  In  the  Oitnpany.  and  the 
only  thing  he  Mtw  of  It  na*  iJiat  'lie  market  price  of  the  (barca 
had  dJEoinitlird.     He  lukH  i>'li«n  they  itusiiii  ««tieci  a  divMend. 

The  CkatTBu.  in  reply,  did  dot  wifb  lo  plodc*  hi*  ■'onl.  but 
he  boltered  that  during  the  prwenl  jrenr  UiefivoiiMtMtomethlQL' 
in  the  way  of  (lirldend.  He  biowMf  h«d  a  Unrar  abare  in  ilto 
Company  thaii  Mr.  Scon,  and  he  re([ivl'«d  mere  Uinn  that  |ienll«' 
RUiii  lh*t  BO  return  had  been  made,  bieaiiao  of  bia  reapanaibitily 
aa  a  dit«oi«'.  He  had  been  lold  by  a  friand  when  the  Company 
waa  foriMd  that  th^y  would  make  no  proSl  tot  three  T»".  and 
be  waa  rarndeeil.  but  that  had  baen  tli«4r  exportenceL  They  had 
had  to  work  aitaiiiHt  great  dilKuuItlee  but  ho  bell«v«d  tbey  were 
now  nirmountini;  them,  and  he  ihoaichl  the  (aol  thai  ■  Moall 
proBl  had  been  oamed  wm  in  eni>nutaKing  (eatiir«. 

OetoB*)  WyKdhaoi  Kurrar.  M  P  ,  mnlirmBd  Mr.  Seon'v 
renark*  about  a  dtTidend.  &nd  ui'l  that  at  the  laat  mcetinE  it 
WM  loraahadowad  that  thern  would  chii  v«ar  be  a  dividend  to 
dlvld*.  Ho  alfo  direoled  aiicnlton  to  the  fact  that  when  he 
boiwht  abareeat  the  Klitrtliivot  the  Commny  It  waa  atatod  that 
Um  CcoipAnyal  thai  lime  had  bocn  r««Ila(ni;  '24  |ier  cent.,  and 
y    that  ibere  iiur  a  probability  ol  an  increased  ptroeiitaf'c 

The  Chalrauui.  id  answer,  remarked  ttint  it  wn«  ifuile  true  that 
*  dirideiMl  had  b-on  nntid|>ated  this  year,  and  he  waa  M  mueh 
dUappoinlod  a*  anyone.  One  ffreat  difflcally  waa  their  Axed 
espenaea.  which  in  a  buttntu  of  that  nature  were  alwavi  lery 
laq^a  in  proporlio^  to  the  baalDou,  and  they  had  not  bail  tlw 
amount  ol  increaae  in  tiada  antlciiiatod  a  few  rmta  itga.  Ko  felt 
that  with  the  pnod  cnHnaicnmant  -whioli  ibpy  had  they  were  in  a 
^  betUf  poeilion.  With  regant  lo  the  Dtatoitienl  in  the  prctiecluf, 
k^jJMtraa  quite  true  a*  far  aa  theoapital  invotred  in  the  bu*ln<w>. 
^^|B  ha  would  not  b«  auipriacd  it  the  itatementa  were  lullilled  In 
P^fira  to  cooie.  It  waa  far  different  to  pay  intemt  on  n  Bniall 
than  on  a  large  oa|>itat.  If  they  coinparod  their  (lotilion  with 
that  o(  other  electrical  coin|«Dtc«.  ho  thoui{hl  chey  ibould  con 

Sratulato  lliernaelTea,  and   ho  bolioTed  tliny  were  on  the  eve  of 
)tt«r  Utnea.     He  then  put  the  motion. 
Thia  wa*  mrriod  vitliout  any  diMentlent. 

Mr,  (ieori'e  K.  .Sionrt  waa  elected  a  director  in  the  place  »( 
Ctdono)  J.  T.  North  and  Mr.  B.  S.  Watini;.  who  had  ceevnl  to  be 
direct«re.  The  retiring  Director*.  Mr.  Wm.  Fowtor  and  Mr,  U 
riemiog,  and  the  auditor*.  Moiara.  Coo|ie(  Brochera  luid  Co.. 
wttc  Te'Olocted,  and  die  prooeedlnn*  came  to  a  cJoee 


GEHEHAL    ELECTRIC    POWER    AND   TRACTION 
COHPANY.  LIMITED. 

An  Informal  m««tlnt>  of  tbu  nhuvo  wa«  hehl  )^(«r(lay  at 
WiaebMter  Houae  under  the  preeldenoy  of  the  Chairman  •.•!  the 
Coanpaay.  Aa  tJie  aialeiDent  and  aotonnia  were  not  rredy.  the 
aMembly  waa  adjoomed  for  their  |)re)Niration  and  prctwiitAlion  on 
JuMiary  31. 


NEW  COMPANIES  BEGISTERED. 

H««hM.  LlniltetL  — RcRkMcved  by  l»uabboroavh  and  (iedicn, 
%  Auatlnfrior*.  E.G..  with  a  caplUl  or£iU.lXH)  In  £1  *ham>. 
Obiecti  to  adopt  an  ai^rMtnwH.  nade  Daceinb**  15,  between 
P.  EvartIC  ol  t^e  one  part  and  H.  H  Preece,  on  behalf  ol  tbie 
ComiMAy,  of  the  other  part  :  lo  carry  on  buainiM  a*  eleetrioal 
tngiaeei*  and  tnwihiaiatV,  bran  and  iron  foundors,  etc.  Begia- 
Imd  witlMut  attidea  e(  aaaociation. 

W.  Fop*  h4  Son.  UBiUad.--  Ref(Utet«d  by  H  C.  (lOdfrer.  60. 
Ftneburypaveatent,  E.C  ,  with  a  cwpllal  of  £12,000  b  £10  »har«s. 
Ob)eot :  to  adopt  and  carry  into  efTect  an  affreement  nude 
Kormber  30  botw«cD  W,  W.  Pop«  of  the  one  part  and  0. 
WeUiered.  on  behalf  ul  tbi*  Company,  of  the  other  part :  to 
•cquire  the  buelMea  of  meehanloal  and  eleotricul  engineers  now 
tamed  o<n  by  VI.  Fope  sad  Son  at  SloUKh.  and  to  dav^op  and 
exl«nd  the  Mae.  There  ahall  not  he  leu  than  two  nor  mor«  than 
«ev«u  dlroctora,  tbc  Hnt  l>ctn)(  elected  by  thn  Bi|;natorle»  to  the 
OMmofBnduia  of  aanclation.  Qualification,  £100,  Remunerstion 
to  b«  lli«d  by  Uhe  Company  in  i^naral  meutln((. 


BDSrNESS  NOTES. 


Cardiff  — Tonders  wilt  be  adveit.iHd  for  fhorijy. 

Diary.  ^The  llriiah  Rlrcuictii  Kti)[lnecrla|[  (^inpaay  aeoda  ua  * 


iwnl  |>rjoket  diary  hx  a  N'ew  Vear  preaeal. 

Uadarsronad  TeleplMBoa.  —Notice  hM  bHC  trf"***  V  '■^^  ^^^ 
Hcton'a  C'orpontion  to  have  in  U\6  Mtit  fulurv  afl  w4^|)tioi)fl  wtrai 
undcr([rotiQd. 

Klmnre'a  Patent  Copper  Depeelttec,  -  The  prolll  and  lot* 
accvuiil  lor  thn  yntr  cudci  -I u do  90  last  ahowa  a  kixi  on  working 
of  £».X0.  3>.  6d. 

BHTBlay.— The  t«ndera  for  wiring- ot  BBrn^r  Tmnt  .UaUan  to 
be  (vnt  in  by  Jaoaarv  |8Ui,  to  tfae  boroQKh  eurireyar,    liumley>_ 
lapecilication  fee,  ^1,  ln.l 

■mix* end.  —A  anm  of  £a>,OUO  ia  to  be  boriowed  by  the  Hanp-  ~ 
•t«ad  Veatry  for  olaoiTie  lighting  when  !ti>e  eanetioo  of  the  LomI 
Goveranenl  Bo«rd  Ina  been  aoenred. 

Veeaeiual.  ^Mr,  A.  lirundy  b  retaining  Meear^.  Baily  and 
(•rundy,  of  Ambcrley  ^Vork^.  Paddington,  a*  manager  ot  the 
elociriaalnnl'ciMiiraet  department^  fritm  the  Niw'Veal'.i  '''•'  '■ 

Comnerntal  Cable  CoDp«ay.  -1'Im)  general  olHoen  of  .(iie  Com- 
mercial Coblo  toinimnj'  in  Looduo  liatK  been  removed  from  18, 
BiAho|M>t;iiio  fllmi  \Vii,hin,  lo  Binhoppfiale  Uoiuie,  H  ami  US, 
Iiiiiboiw[[>Ic  itiCPt  Wiihin.  K.C, 

Waatarn  and  BrBalltaa  Tala«r«pk  Ceeavway,  ^The  ret-elptu 
(or  the  week  tnideil  Uui-uinbur  U3,  iiltei  dwluutiug  IT  per  oanl.  ol 
the  groaa  roceipts  payable  to  lh«  London  PUtino-lkaalKan  Tele- 
graph (.'ontpany.  Limited,  were  £>t,'ZM 

SoAlOBloal  Sacloiy.  — I'lOif   Umirvre   ^'^n^^t1  iTif«rm«  u«  chat  lini 
baa  jaat  (riven  the  ounlrairl  for  piedlrlo  ltKli4in|t  of  (be  nNXna 
the /ool^iail  Soi-irty,  in  Hnnaver.*(|uara,  lo  Moiara.  DrtAe  awl 
(iothacn,  oa  tiio  rveiilt  of  coin;iudt4ve  tcad«r> 

Uoiore^  Wire  Haanfaetiirlng  — Tli 

a',a1n>  that  ampin  vorklti;^  <-ii|iitnI   li^io  '  i  it. 


work*  aro  «lll]pl■^t<d  and  luvu  t>oit'<  fiui>i<iii'l 
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of  raw  coppvr,  and  thitt  ]iraaticia1  0[>unttion»  have  comtoencod. 

Bnxto*^.  -At  tlie  meeting  of  the  Kuxton  Laical  Boaid  en  I'tiday, 
a  re(H(tt  waa  proaenied  from  the  cumioillee  aptnlnlMd  to  eiK|Bira 
reti(«c(ing  D0tt>  of  electric  llijht  for  Biiilot),  After  a  la«s  diiiciM. 
■ion  it  waa  dcoidod  lo  obtAlo  oatimale*  for  a  central  iiiatjillalion. 

City  and  Senth  tpOndoA  Kaltway  Oewpuir. —TIm  rooelpta 
for  thi'  wiH>k  eniling  lieoeinb«T  '£1  wel^  CO'iT.  agaiiiMt  £871  for  the 
cOTTf  ponding  jierioil  of  laH  year,  or  an  Incrmae  of  i^.  The 
total  Tereipi«  fur  IMI3  ahow  an  intreaee  of  Ci,l87  oi-er  thoM  for 
the  oaiTMponding  period  of  IWI. 

■anfas.  ~TIie  HalifnK  'ta»  Commitleu  on  Friday  adopted  a 
reiolntion  recommDiidinir  Ihe  Town  Council  to  take  step*  for  aup- 
iilyinK  olooMloity  for  lieKtint;  pufpceoa.  under  ibe  jiowera  of  toe 
Halifni  CoriiomtiOD  Kloctric  f.ightintt  Order,  1^2,  and  toadrer- 
tiac  for  nil  electrical  cn|tliioO(  "^  <ho  liiilnry  nf  £'M}  a  }'oar. 

PoniypooL     At  a  ■(loci.il  inocitnK  of  tho  l*i;ntyiiool  Ijocnl  .. . 

hut  wfek,  Uio  clerk  ro[<ort<ul  thai  he  had  r"cei'*d  tho  copy  of  

liceiino  of  the  I'antyiKHii  Rbiclrin  l.iKhti  and  Power  Cotn|Mua]r, 
LimilAd.  fr<'Ri  tho  Itourd  nf  Truile.  ivking  for  tbo  Board'a  obeon**- 
tionx  tlioraoii  l>efore  thvy  granted  it.  It  waa  decided  lo  oonatdtrj 
it  in  cotnfnill**. 

New  Popp  Cempaty.— M    Victor  Pop(i  haa  oriraolted  a  I 
cjni(iiiny  iiiidnr  th.>  tilln  u(  Suc.i- u  (.;.''ni(T»ie  d'Koluirage  el  daj 
Foico  Aim  1  ir-t,  -J'2,  K>i<>  irAuumle,  I'arlp,  with  a  oipital  of  lOO.OOaf.  . 
Thu  (>uin|ui'iy   lakes  the  ounocneioo  until    lOuT  for    lighting   the 
EntrDu-tr  ile  Burtiy,  and  will  VKploJt  oompreflKd  air,  hyimulic, 
and  ofcutrif  dlaliibution  of  |>OH-er. 

Llandudno.  ~Tbe  qatwtion  of  an  electric  trnauiay  uamo  before 
the  Llandudoo  Cotamiaaiononi  at  their  muolhly  ineMiog.  It  wu 
reaolvod  to  defer  ilealing  with  tbo  mailer  until  next  meeUngi 
Mr,  Dunphy  remarking  that  bo  Imped  Mr.  KinKaiand  (the  pro- 
moter of  the  achoino)  would  not  think  there  we*  mush  elittnce  of 
getting  a  tramnay  along  the  b«acll. 

Wlndaor.  Tho  U'incUor  Kleetrie  Lighting  Crmpany  have  omn- 
plotoii  laying  Uic  miiiiu  in  Peaauoo-nreet,  H%ll<«tii>eL.  anil 
Tbaino  iiueot,  arid  the  |iaveinont*  linve  been  npls«ed,  A  number 
of  connoctlone  lini'<'  boi'n  made  with  hiwineM  MlabHihraeuta  in 
each  of  the  three  etreeU,  eapeoially  tu  iJm  High  atieet,  and  it  la 
oipt-oted  that  before  long  the  tight  will  be  In  aao. 

'  knUMo.'-Wlth  reference  us   tender*  for  tMiittngo.   all  pro. 
lU  will  bo  I  —   .    «       .  .      .    r  . 
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I  opened  on  March  1. 18B3,  in  Bantlago.  and  n  doponlt 
oertlBcaie  to  the  nrder  of  the  Manieiuallty  of  SO.oixidol.  (('hilian 
currenoy)  muet  aooompany  each  tendor.  The  |iarttoal«ra  of  the 
lender  and  the  plan  of  the  city  ol  Saniiaf^  may  be  aren  at  the 
olEoe  of  the  Chilian  Legation,  A,  New  Biirlingtan-atrool,  W. 

PUaen  Blaotrlo  Company.  —We  are  inlormed  that  Mo«r*. 
Uwynne  and  Co..  tllC  well  known  OOginoon.  of  EmCXatrMt  Wcirkt 
Strand.  W.C  ,  have  actjoirod  the  entire  bu»in(»,  tialonta,  an 
right*  of  the  I'ilaen  Electric  Company,  which  will  in  future 
earriod  on  oa  Meaara.  Gwynne  and  Co.  ■  electrtcat  deptLrlinent  i 
their  new  worka,  Brw)ke-atr««t  Worlca.  London,  E.C.,  in  large  an 
wclt-winij.i^d  i>r«nntM« 

Oxbridge.  —At  the  laal  meeting  of  the  Uxbridge  Local  Board  • 
Health  a  letter  wan  rMd  from  the  i>eorulario«  u>  tli«  L'lbiidge  an 
Hllllngdon  Oaa  Coneotnors'  Couipany,  cu^m plaining-  of  the  ewotr 
tell-tale  PaMe  bcring  laid  in  undue  proitniity  Ui  liiUir  raainH.     Wa' 
csi>  iiuile  uni]i.-r>-iiiri.l    how  humanity  deeitea  to  keep  at  *  diaUnoe 
from  a  mad  dog,  but  w-c  cnnnol  quite  undetaUnd  the  harm  that 
on  electric  tell-tale  cable  would  do  to  a  gaa  main. 
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■diabni'cli.  —From  out  Uni  Uraa  It  will  bo  aMii  ilut  tho  &lln* 
tMrfili  Tuvri  Council  had  appoiawi  ■>  <lapiit*tigii  to  Miqiiirf  Into 
Ui«  «l»Olric  tlKlilinii  Al  viu-ioua  pUcm.  Tlio  ilvpntolMia  hAt« 
auid«  vuiU  ti>  Lo(i4oni  Nowcullo.  Undtortl.  Ciiinbriils«,  aixl 
Oxlonl,  Mtil  hai"*  KocufMl  a  Ur^  unouot  of  mforuMtiai)  about 
iJm  ataLliicM  U  Uiwo  |iKO«.    The  ooM  of  lli«  dopuUllon  wiu  £HH. 

WUouW^  P*w«r  SlMVMC*  —An  o<r«i'liu>(*nt;  nmintter,  in  the 
•hfpvof  a  Mnalnj;  |uil,  Iim  roaebad  m  from  th*  Klcetrlo  P«<ver 
"  '  :«  roin](iiiy.  'nu  iiitelul  (loik  booh  oontAina  diary,  rnvmo- 
:n.  •)l|>,  aifl  pwf ,  Th«  cotnpany  wnd  alao  »  (irloo-mt  riiMt 
T  «alr*l  iliiCiiM  mIIr.  Kiting  ui«  ^ur**  of  volUge of  Uittr 
45  K  Mil,  ditckaqging  at  'UO  aui)!vr(H  for  ono  hour,  ami  mb  M 
•m|)«rtti  for  10  hoor*  Bvciy  iK-kciuin^  «<leetnoBl  •nitUiOTralioald 
•ocutp  thn  F.l'.B   iwr, 

aouboTOKgh  aad  BrlckMn.— ApnantitlvHoit-offlcial  noMi  In 
Um  tkaibeirMiitb  pai^ioi'i  i.-wiiiraent  blltorly  on  tho  rotiuon  nf  tlio 
BttsliMii  kuthoilttw  (or  more  muooy  fordeetrlc  tigi^l,  anH  coii> 
gratakato  "^rborouub  on  h»viag  u  iiim  private  cumpaiiy  to  lAke 
■U  lb*  nak  nucl  ilo  iJl  the  work.  Why  wu  not  Bnuitord  luid  St. 
Putera*  (|«ot«d  T    TKe  time  for  M«inf;  vhothor  rat«p«y«n  liavo 


doiw  wlMly  ill  ui^'l'iK  vlcotrlc  Ut;l>tiii)i  i-oimr  to  cOTnjnnleii  will 
b«  latftr.  wImii  ihn  wUu  vlreiim  in  ino  lift  of  townn  am  RiHiij; 
1,-oci  lliihl  Ht  Itiw  iiriuo.     IiiIm^  aiul  (italilonablo  lowns  the  rlih, 
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iiii'liii'  |ir'>j«r  niunngviiMnt,  It  little  enough  and  tha  ptomlao  of 
jiTiilit  liiriM)- 

TatoplMMlo  Clurcaa.— At  the  Lu(  rooottiur  of  tbe  4'looklie*toi) 
i'liwnbor  of  <'oaaiaco*>  it  t«tt«r  w**  naa  Inm  \bo  Kwuon 
ChMnber  oMiiiiM;  thai  the  ViM  Offioo  had  aoquired  Uio  whole  of 
Ilia  l4iMk  telyioca  linaa  ef  vha  ooualry.  and  had  ];ivt<ii  tiOtioo  U> 
rantaM  tfaat  from  tha  lit  a(  Januaiy  iiwt  Uia  annutJ  raaiala 
«eakl  be  abolMiMl.  oud  a  ohut;e  would  be  Bulwlit'ilaii  for  each 
odanraaUiNi,  Ammiiiiit  to  diitanoo,  witli  laonlhly  aeUleoMcita. 
Otoal  aarpriao  wu  oaproiiiwd  at  thu  letter,  u  DOtbtdK  bad  been 
bMid  of  tba  auhjocl  In  tha  t«wn.  Tho  itocretary  woj  directed  to 
makt  a<K|ttiriaa,  »•  tha  CbamlMr  wera  at  ofiiulon  i^nt  tho  [iroiwaod 
ohanfa  «sa  htefily  ot>t«c1ionabla. 

Mlaburfk  Tnunwajra.  —  Amonj;  tbe  [mrliuineiitarv  imaiarw 
iaMed  in  vi«w  of  apxt  loMioo  ta  tbe  Bill  promoted  by  Ibe  Osrpara- 
UON  of  RiFiaburgh  (or  aathority  to  imo  «ablu  or  electrical  {lower 
"oa  Iha  'niamya  Mvivlrail  and  t«  be  acquired  "  bv  them,  and  to 
nake  arranjcemanta  "lor  the  purchnao  br  ttia  linglitrate*  and 
Ooun'-ll  of  ot>ior  tranoraya,"  etc.  The  Bill  h  divided  Into  '22 
aaotioaii  wfakli  oo*or  nocne  nine  (H>|r«*  nf  i<rliit.  and  iba  nraoaotern 
aaggaat  ■■  ite  abort  titl«  "  Tbe  EilintMii^  CornaratkiO  Trasiway* 
Act.  DCM."  Section  (t  jiruvidiu  thai,  if  and  whenevar  thaCarpo- 
ratwn  ahall  bare  aotbority  to  use  cablo  or  aleotrioal  power,  the 
Oornoratioa  may  lay  down  and  isainiatn  worka  naeeatary  lor  aring 
ancA  power. 

Tkaaua  Uchtlnf.— Uaatr*.  VaaKbon  and  Itrowa  hava  been 
boay  lu  tbe  li);faling  of  iheatrn,  having  recently  Initallod 
tbaTrafatirar  K|uiira  Tbeatre  with  800  liable  dittributad  ikroaKb' 
Mt  the  buildioti.  lacludiiia  eooia  very  (taodaoma  litliiiifii,  Tiiay 
bkTe  abe  Suod  "  Sottoo'a  large  hone  rejioiiiiory  in  Uolbum. 
whMh  haa  baa«  in  turn  Uioatro.  circiw,  and  rounc  ball.  Tbey 
bare  alao  llUad  ovar  I.UXI  ligbU  at  the  Kow  Paloco  Theatre, 
which  oMnad  wltli  hicIi  *dai  a  abort  time  alnoe.  A  brilliant 
oryital  ilaia  bukot  luakce  a  attikiue  affect  in  tha  oonire  of  tiie 
aadllMiaai  oeiUaii,  anil  a  liandiiome  toar  tier  elactrollar  licbto  the 
wall  of  the  Kriuiil  i.nirblo  etaitoaaa,  and  nuiiwrou*  bracaela  in 
iha  KanaM^nct  alylit,  <ritl>  iiuilAtloa  elactrio  oaiKllea,  are  fitted 
In  other  twrta  of  tbe  tmlldinK.  Tbe  whole  of  ihit  work  wa* 
aucatad  In  a  vatv  tbori  llaio  under  tho  uenional  auparriaion  of 
Ur,  C.  C.  Vau^hon.  jun..  M.I.E.R. 

OWMm  a  Can  KUL—MennL  VerUy  aad  Soch  have  InaUUad 
an  tnl^raKingeleuiriFnl  jilaat  at  Hnntao  for  lightini;  CbavaM^r, 
Uia  twildaiMM.  of  Ur.  T,  l>.  Eden  nod  lira.  Aloxaodor.  The  a-atar- 
wboel.  whiob  a  few  jroan  aco  WMkod  the  griwUtooee  of  Uuiitoii 
mill,  to  tMW  dnvlnf  a  dyaasio,  the  current  being  aoM  thfongb  an 
UBdargroitnd  oabla  to  Chaveney  aitd  the  Voiding  VwemitOL  Tbe 
tBttiUUe,  boya'  hf  igada  drillraocu,  aad  Rtvaraida,  the  raaUanoa  ol 
Mr,  KoDiiah,  arv  alee  lighted  fniaa  tha  aaaoa  aouroa.  A  pablle 
aeramonv  wan  held  at  the  ftiadaaer  InMltui*  to  InaairufBta  tbe 
■WW  llgnt,  whkih  WW  awitchod  on  is  Um  fireaenaa  of  a  huge 
Bvaaber  ot  tnhobllaata.  Mr.  C^lea,  aainaaer  to  MeaaT*.  Verity, 
gave  an  aCMunt  «t  (he  tuaiallatMn,  which  oontptiaoa  a  atoragv 
Ealtary  ot  tha  MfMcttv  (or  ItW  lU-cji.  Uui|b  lor  «4ght  hoora.  Tin 
Rev,  V.  Luaplagb  aim  addraaead  tha  maattMC,  referring  to  tho 
inany  acu  of  ganaroidtjr  dona  by  Mtk  AlauiMar  awl  ilr  Gdan 
ThaUghtlng  waa  a  gnat  eoeoan,  and  the  catwuouy  eraa  falkiwad 
by  ■■  cMwtafanaaitt. 

BawaMealh  Plar  aad  Oardaaa.— The  Uoanietnouth  Ughtloic 
CotnaiUtae  reported,  at  the  Town  f'ouncd  moating  on  Tavday. 
thai  ther  had  coniMatod  the  aurveyor'a  tefwrt  u|ion  bia  oxauina- 
Uon  of  UM  rariou*  atheiaea  and  tendara  aubmltted  in  eompaaltloo 
(or  the  Itgllting  of  the  iiier  and  gaidaaa  by  oleotrlc  light,  In  which 
be  raeonuneiMled  thai  the  <«b«nne  and  teodea  of  Moearo.  (loddatd, 
Maway.  and  Warner,  of  NotUiwhain,  be  aocaptad.  Tha  eow- 
■illlee  adopted  hi*  riKminisendallon,  (Mbjaet  lo  t«feraoee  to 
Ihu  f 'uumi-il.  Tbo  MMuatttee  (urtlinr  ronoamiendad  that  Meaan. 
(ioililartl,  Mrviiry.  nud  (?o,  be  atkod  to  uibnill  an  additional  lender 
lur  |Tin  ii  i  '    I  o  II.  iampe  for  ittamlnallng  purpoaaa,  aad  (or 

Uyi»it  VI  to  the  (oaatalaa  to  be  oonicraotad  In  thr 

gwrdtiw.  1  riv  trivrt  waa  adopted,  tbe  dialrrnan  of  the  LigbUtig 
Cwunlttae  iroanoUlor  Moora)  roDBarkIng  thai  thn  oonuniUeemi- 
alderad  the  avr varor'o  report  a  vary  ck^-or  and  aihauative  one,  aad 
that  If  oarried  out  they  would  gal  a  vary  «tU«lact«ry  Ughling  of 
tha  gardaM  and  plar. 
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Ipawteh.  'Al  Ibe  in<«tiDg  of  Ibe  I^awloh  Lighttiis  fMnMHliK 
upon  thu  minute  relating  to  ih*  Ipamch  Electrxrlty  So| 
fniiv,  the  town  clerk  aaid  he  had  ioUrvlewed  the  E 
oil  ino  lubject,  and  tboy  Mid  Iho  («iU|jany  had  no  l^Kal 
There  wore  certain  oondltleo*  to  bo  crMnfilied  with  befora' 
ordor  wM  K^'i'^i  '"**  ^^"  tronpany  had  nol  eomiillad  with  ih* 
ooiiditloite,  and  tbe  Board  of  Trade  docltneil  to  r«cogltb*  thiK 
Mr.  Branil  wiid  i)iv  loirn  then  a^uld  b«  oprni  to  any  of  tiia  (*■ 
iMiiio*  to  tnnke  BpplicaUoo,  Tliu  oompany  now  eiaiaed  taaxM, 
Tlic  town  clerk  utid  at  Tnunion  the  tame  (tate  of  tfatnca  FiMirt 
and  the  Local  .\athority  there  were  takinc  atciia  to  take  orar  tta 
]iOu^r<  And  plant  of  tho  oorajaiiy.  TTio  vice  ^clMirman  mM  It  wh 
a  Kteol  pity  Iho  namo  Ihlag  could  noi  bodoiie  nl  l|i>wiok.  Ur 
U.  F.  Jeaeelyn  moved  thai  iba  coawultiae  <lo  not  daMra  thajk  eaj 
larlW  indolgencv  be  g^*"*^  I**  l^  oomgiany,  wbboh  wm 
OKFCiod  U). 

Liverpool  Palrteelinle,~The  aanual  general  nuwtinit  ol  tto 
Livoqvyi)  I'olyieoi'iiiio  Softiety  waa  holdmi  ibe  Itoynl  ltu>uu»aa, 
Uvonmol.  on  Monday,  the  IBib  iitat .  Air.  Tho*.  L. 
.\.\i  t.t'  K  ,  )<t«>Hlenc,  In  tli*  chair,  abon  the  ballot  was 
iilHf^T.  ikMil  nnint'll  for  IWiS-Ur  i;ea.  Tate,  r.LC.  J'.f  H  .hatf 
iiiiniiinimi-ty  i-I»<Tl«d  iireaid«nt  (or  ih*  ea^aUig  MnMon,  Ti^iMa 
dfiiC.  Mr.  Thoii  I.  Miller,  then  doliver«d hie  nitirtnga>ldi«Mh 
■Dbjeot  kIivIhI  bclHE  "The  TraoMoiaaloa  of  I"uwdt  ia  •  tta 
tanoo."  In  ofnning  the  addrow.  the  tranantiawon  a(  |nw«  ^ 
nienii*  ol  ahafting  wa*  roferiod  In  and  fl|[uraa  given  lO  ahav  Ua 
llmll*  within  wbt«h  it  ooutd  ba  enxioml^Uy  a|>ft1l*d,  \V|n.« 
tninxinlMion  WH*  theti  dtaoeaMd.  and  exampW  ''  hMhA- 

tl<iti(<  nri  thiafyetem  at  vwrkiu*  ploMfon  theC'i 
tran^mitrion  woa  (hen  fully  d>wTt  with,  ite  hi-.-->  -i 
the  liiuiia  of  ita  npplitntion   piiinttirl  out.     TranamJeahM  bv  e^ 
preatod   nir  iraa  Ihcn  relorml  to,  Ibe  TM»nt  advMMWa  In  thaaaa 
(trui^tlnn   of    atag*  coiniirfaetii  doaeribed-  an    an   eKawpla 
inMallatloo  at  Paha  on  the  fopp  ayatcoi  wn>  Eit«n.     TraaaM ' 
b)  gw,  Ktnam.  and  hot  water  were  then lou(4iad on  and  tha 
ili-iriLxitinn  pUnt  at  New  York  daaerfberi.   Kleetriool 
then    rolloH'oil —the  um  of    oontioaoofi.  alt«rwa(ln(>, 
currofit  ryalamti  being  fully  dealt  with-4h«  aildrtM 
with   rlMcription!   of    variooa  inetallationa  wholv  (b4 
!C}'Btoni*  of  elM^Hoal  trananiaMon  hod  heeo  adopted. 

Barooi.  — At  a  iipedal  loaallng  of  tlia  Boniet  L«c«JBaM4,Ua 
•xpendlluio  which  wouki  be  inourtod  in  the  Inlrodaotioa  of  th> 
I'lo.'trii:  light  w.-ia  ixinMilertid.  Crof,  ItobiniKio  liad  ra|ur1al  m 
(otiou**:  "With  reference  to  tbo  oounael  vou  projioBe  ta  tela 
about  the  oatimalo.  and  the  amount  tbe  Uoanl  haw  M 
■hall  bo  cx|iandcd.  I  have  mode  a  rough  oalcvlation  and  ba 
wltii  a  atation  In  a  fairly  eaatral  iiqaitlon,  an  ovUay  af 
£1I>,3)C)  woald  bo  re()ulrM(or  HB  iaKaUation  to  aervo  ahwat  . 
l<i-o.p.  Iatn[<«,  inotalleil  (or  a  eormpondlng  amount  of  -ainat  Ar 
other  punwMiaj  with  mnina  in  the  following  roade  i  HigbaltvaL 
Market,  place.  Woodalreet,  and  Unton'Otreet.  Frutit  thaMartarttI 
nuinn  ■otTioa  maim  can  be  laid  to  aapply  ourretit  in  nthv  laMh 
aa  tlic ilemaud ariaoa,  for  which proviilonaboul'l  '-  '-  arMfd* 

capital     Toaopplv  a  further  nunkber  of  llgbl'  nvwt  a 


i(*4mlb 

.■^WM.aa< 


oorreainndlng  oiillay  :  for  Inalanco,  a  furUiC'  :.  '  ■  ^^-lila 
bv  eaphlled  with  an  addiUcual  expenditure  of  about  <L)n.  I 
have  thoaghl  it  de*lrabte  to  vita  you  ihia  infomattoA  n  that  yaa 
may  deterininu.  uiib  ur  wilhuut  the  oonoonanre  oif  the  Buatd, 
wluit  amourii  aliiill  bu  put  iii  Ibe  OMioiata  for  tho  BuKrd  a(  Trad* 
of  the  capital  of  thu  eipenditure.  I  angyeat  tha  attliaabe  Wa( 
fininod  M  followi : 


(.'Mitral  »l«tIon  iiUnt 
Land  aad  budding*  . . . 
Kleotrical  nwln*    ... 


^ 


«ll,»» 


Thia  outlay  woukl.  of  oourao.  ba  Ineurrad  by  dagiaaa.     llawM 
k(  invknow  that  thoaa  dtc urea  are  adepteil.       Altar  oaaatdNiakh 


dlfouaaloii,    Ibe   (olloving   roaoluliun   waa  carried    mianlwow^t 
tbe  Bicuraa  a«  aubraitlad  by  I'rof ,  Kobiaaon,  togvIJMr  alt 


■That! 


thei4aDa  prodaoed  and  all  neo«nary  partic^lara.  boaltfaadhylh* 
olerk  and  forwarded  in  daa  oouraa  to  the  Hoard  of  Tradat ' 

rwala  aad  Whita,  Lfltad.  -Tba  meatiogi  of  thactaAiata^ 
(harahoMoi*  o(  Ihin  <'uiii[Hiny  wen  b«ld  on  tha  SAid  In  t^ito 
bafoN  Ur.  Wailey,  .V»i-iniit  Olfioial  Receiver.  Ite  Ciujm^ 
wa*  formed  to  anjaim  ibo  buaiaeaa  of  eleeuleal  IMliiaaw  |M 
v)uu*ly  earrled  on  by  Mumt*  Poole  and  White  In  Lanaan,  bnaid 
odice*  beii^  aiibae<)iMnlly  epmad  al  other  Dana,  InelMbag  ea«« 
Manchoatai,  The  obairmao  rentoHted  that,  aocnwUir  M  !*• 
BtateoMiit  made  to  the  Oficial  Kacaiver,  Ihera  va*  a  anriJaa  lite 
paymonl  of  dehentart-boldere  awl  raefartad  dalMal  avM^M 
to  provide  'JOa.  in  the  pound  fur  the  madlura.  Ua  aadl^ 
Mood  that  aonw  aoheiBe  waa  nnder  eeaald  a  ration  by  wIM 
that  rtault  might  bo  brought  aboat-  Mr.  Jehu  Ttf^ 
(eolicllor  and  director)  axpUlned  to  the  meaUnf  tha  mm  «d 
tiraaani  condition  ol  tha  Oampany.  and  that  tha  lanhMW  *•!■< 
the  debt*  areao  (roni  tha  (aM  that  tlia  purffkawt  had  Caan  ta« 
hrge.  The  danth  ot  the  Duka  of  Claranoa.  aad  tha  atmm^imit 
■taKnallon  of  banneia  in  London,  greatly  ladnrad  tha  aaM,  M 
wliwb  fact  be  partly  Atiribiilnl  the  difflc«ttlea  of  Iha  CVbw|mm. 
Ho  axjiroaaad  hla  belief,  hnwavar.  ihat  tlie  baMnMa  aaalahwWq 
aound,  and.  with  addhhinal  capital  and  iudMma  ailiatnlMrilt« 
might  ba  made  a  evoeoM.  Mr,  Kireet  1  n'atd.  l>erVa.  and  MUtj) 
amwared  on  belialf  of  the  IniamaUonal  (Mieotta  CMaoMy.  a*' 
iMd  it  waa  tlie  opinion  of  IninanUal  cradlter*  that  an  MMMha* 
lh|aklator  and  a  oowimhtee  el  taapecUnn  «ho«ld  ba  apyaUlal  •• 
InveatlBBte  (ha  booka,  with  a  vtvw  to  anfvtiv  at  a  aahw 
(or    oltW    a    laeoMtnMthin     ol     the    oU    wiiwuy    m   Ika 


Ibe  eompMy.  Hid  •T«niu*U]r,  upon  aa  *ppaj>l  which  th«  oompany 
iMde  to  Uto  dteUoa  «t  kn  ubIinMr,  tb«  Court  ol  Qoeen'a  Bench 
InionMd  Uiean  tlwi  thej  omM  wt  go  bdiind  the  emapnay'* 
aoaoBBt*  «iMpl  for  >  pariod  o(  one  j-ear.  Tbo  r<«ult 
o(    Uiow    pTOOfodinn,    howtvcr.  «M    M    rMuc*   ih«    jirlco    of 

XM  (0  Sb-,  *i  whkh  igun  It  Iwd  ranwioad  nines  1887. 
b  til*  Uin*  of  Uio  |NW*lnit  ol  the  BlMtrio  Ugh(ii>i;  Act  of 
1812  lb«  UUaUoo  o(  (lie  CouneU  wu  dir««tad  lo  tb«  |irivil«),'«> 
COrpanUoas  had  of  beoominK  lbs  dutribatora  of  tiii*  now 
UlumtMnL  Tbey  ^1  auSmd  frooa  the  Asporience  of  ihioo 
OMiiMiilM  [n  tbeir  town  —  Uio  tmnvay  >ui|Hny,  ibo  wnUr 
WOTM  eompMiy.  bikI  iIm  sm  ligtit  eomf  ly  —  wlio  brnko  up 
IMr  road*  lor  the  purixMo  ol  nuiklni;  lh«  t.M^Mary  reiHiini.  aa!) 
Ul  Uiaoi  In  a  ttfjt  unaathfaiitory  oondition,  and  h«  (or  one 
wa*  (troiigljr  oppoaad  to  anotbar  MOijiaDy  beinK  allowed  to  oom« 
IbM  llie  town.  Vraoi  tlio  SrM  isoeplion  of  U)«  iwheme  to  tbe 
Mallne  of  the  oontraot  aiih  iho  Broah  EI«olric  Ugbt  Company,  not 
ft  rfuw  iMBd  had  bean  bold  np  m  die  CoonoU  afiainsc  Uiom  pro 
BoaiB,  They  woraall  aware  that  tlie  doetrlo  %ht  wiw  an  acknow' 
ladcod  ainean.  Throo  yean  auo  tlw  Br^Jlord  Corpocation  doddwl 
(o  MTaaa  InMallaUon,  (or  whleli  tJiey  borrowed  a  *uin  of  il-iS.OUO. 
Tbtotpoolty  ol  tltat  liwUlUlion  wa*  only  equal  to  the  one  they 
pwpoaid  to  Bdo|i(.  at  half  ttta  oou,  and  durint-  the  laiit  l^ 
month*  Um  aato  «i  eorranl  aoiotinted  to  £4.00(1.  The  workiaj 
oxMiMe*  were  OM$,  and  they  carried  to  nt-t  revenue  aooount 
13,715.  :b.  fcL  Of  that  aitro  CI.VH  wa*  trantfoirod  lo  the  ainkii^ 
fond,  and  il.iU  for  the  rouayniaDt  of  prindnal  aod  Inutrmt, 
laaldaKa  balaneoof  nM  proBU  of  £1,380.  With  rogard  to  the 
•fareM  IlKhtlnt!  of  Bantey,  bo  would  (Kiint  out  that  ihoy  had  itt  the 
limited  art«  fi-t  gu  l»ai|ja  at  jiroMiit  in  uae.  I^al  rear  the  eoat  to 
tba  Council  waa  iSOO.  Ifh.  9d.  Under  Iboir  electric  lighting 
■ehaoia  they  nropoeeil  to  replace  Ihoao  Utapm  with  SO  arc  lignta,  or 
80  Moaller  Ughl*,  whkh  could  be  nappliod  far  £.101.  Witb  re|{ard 
to  their  puMlo  bniUingi,  they  hjwl  ii>  um  at  Iba  Froe  Library  107 

Sbte,  which  laM  year  coat  £1S0  for  gm.     l«a  than  two  )'oar«aKo 
I  readlnx-rooia  waa  jiaiiMod,  but   It  wiu  now  In  a  very  dirty 
atato,   bimI   really    waatod    ndoUiK.     He    t>elieveil    that    in    thi* 

aNt  ooMtidorahlo  eooMmr  would  be  raved  by  the  iH' 
iwtlon  el  the  olectiia  bsht.  The  Corporation  felt  thai 
they  abovld  not  allow  a  prirate  oompaoy  M  oonio  into  the 
town,  but  that  the  ptofiu  ihooM  be  apj>lied  for  tbo  bcnetit 
of  Uw  ntepayor*  or  uie  eoumuatn.  The  atandard  tiiod  by  the 
Otdar  Wa*  Dot  to  exceed  Sd.  iwr  unit,  but  they  hoped  lo  aupuly 
tto  Ufht  at  Od.   per  onit.     ilr.  W.  Tu<>ii»:liir.  Aldortnan  Shirley 

SohklrMao  of  the  Oeneeal  Pnrpoeea  CooiBiiitev),  mid  Mr.  Ediound 
lonaa  alto  eapporud  til*  applloalion-  Mr.  H.  1'iilmereaid  a  great 
deal  ot  what  hMl  been  *aM  waa  in  the  air.  Uauley  oonlatned  a 
««rktM[-claM|>oB«latiaainerecy«eiMeaf  thowenl,  and  the  burden 
upon iMrilHMHere waa alroMly too baavy.  Kowcaatleon-Tyne bad 
OMrda  adraiitainoiM  lomw  with  two  oo«n|)aai*a  tor  tbn  aupjity  ol 
the  alaotrio  iWol,  and  had  Ifaue  relieved  tbe  town  ftow  all  axponao 
and  tiak.  Wbf  ehould  no«  Hunley  make  elnallar  torwia  with  eooM 
ooni|Mtiy^  The  CoaiMiil  knew  practically  oothhiv  of  tbeachen*. 
and  tbMO  were  at  leiwt  H  momben  on  the  Coonoil  who  w«re 
mpoqedlo  It.  He  contocidod  that,  on  tbe  ihowinf;  of  tbe  Bnub 
EUefarlcal  Coraimny,  Uie  ooat  of  the'JOarc  Uinpa  would  be  lUI'i 
No<«.nvaMor  tlio  town  bad  been  made  with  the  view  oi  aaeertalning 
lo  what  eiloni  eleelrklty  would  bo  conoumod.  A  grMtl  deal  had 
aUo  beeo  eakl  a*  to  tli«  Iraprovoment  and  beneflciaJreaulta  which 
«0«ld  bederiredlrom  theintrodiMltonof  the  elootrto  tigbt  to  their 
MJMUhotoriei,  hot'— (ieneral  Croaler  :  I  have  had  aome  expnledcv 
o((bo  foetoriea  so  Ughtod.  aod  nothiog  jroa  oaa  aar  will  iadacv 
■■  lo  believe  that  gaa  in  a  wotfuhop  i*  better  Uian  eleotriu 
Ufht.  -  Theio  were  lory  few  tarfr*  reaidonUal  houaoa  ia  Ibe 
towB,  and  bo  tailed  to  aee  whare  tb*  light  would  be  conaamed 
•tcofit  in  ike  few  etreeto  conSned  wIthTo  tbe  oonpulMrY  arwt 
Councillor  liranvilleaaid  the  latoa  wereat  prwent M.  Sd.  In  the 
poond,  aod  oooHiUrinv  the  heavy  tndebCsdnam  of  the  borouf(h  he 
aUwisly  oppcaed  anv  nrtber  ciiKwIiiurf).  I^oiicral  Ccuxiur :  Vnu 
aOMNM  that  (hero  wIU  boa  loa*  by  tbe  intmluctiun  o(  lbs  eleolric 
UghC  Mr.  (Itonrtlle:  I  do.  1  fear  the  ri*k  oi  a  huvy  charKc 
babiK  made  upcn  the  ratea.  CoaociHom  Itall  and  Pickin  alao 
OpnoMd  Ur.  Udpd  aaU  a  etateoMot  bad  been  made  to  tbe 
•Kot  tbat  Id.  par  unit  ol  aUctrlo  light  waa  oqoivalant  lo  la  per 
1,1100  oahlo  feel  of  faa.  Yliat  wa*  a  oomputatiOB  which  hkt  coan- 
paoy  IMde  aome  fi>e  yeate  ago.  when  [lie  inoandeaoeat  lanii  wa* 
M(  io  ettoleat  a*  it  wa*  at  piownt  Tbe  maawtactara  of  the 
hwopa  wa*  a  mooofioly  enjoyed  by  owe  Bnn  only,  but  at  the 
*m1  of  IMM  the  patent  would  aipire  and  cotniMtitiao  would 
inake  lhe»  olieajier.  8oii>e  co«n|>noi«*  wore  able  lo  wpply 
tbe  li|[bl  at  t^d.  ]>er  unit,  and  yd  make  a  ptofll  ol  &  per  cent. 
Qwiaral  Croaieraaid  eiiierienoe  *bowed  that  at  tbe  ewil  of  two 
ar  Uitoa  yaan  the  ttoctrw  tight  wa*  praMicalty  •alteui>porttn|t 
bat  what  ha  waatod  to  know  waa  whetlier  in  tbe  iiMantiui*,  Ihoy 
would  have  to  levy  an  addlllona)  rata,  and,  if  *o,  how  much  T  He 
had  no  flfure*  a*  to  tbe  nuenber  of  penoo*  who  woulil  be  likely  to 
m— T*-  the  llftht  Tbe  Uayor  eald  be  had  been  (rwiueoUy  uryed 
by  ahttpheepera  not  u>  allow  the  anatter  to  be  delayed  aay  lonaer, 
and  AMonMN  Cook*  mid  it  wa*  perfectly  oanaia  tbat  if  one  aMp. 
kaaper  bad  an  iaataQatioa  tbe  reanalMlei  woald  follow.  Uea«t*. 
Jofaa  WMtabMd,  Joha  Rawaeo.  Samoel  Hodaon.  Charle*  Edward* 
and  Ceunctllor  SeboMd  alee  oppoaed  the  a|>pllaatloa  on  bahalt  of 
working  oiM.  Thov  conteoded  that  tlio  boraaf^  waa  ia  a  etato  of 
hankmtitey,  aad  loat  tbejr  fellow  werkbg  nMn  were  Mvere 
euSeren  tbraagb  ecarotty  of  w«rk  and  Ibe  heavy  raten,  whicli  they 
ware  ool  la  a  poaHlon  to  pay.  Il  wa*  alao  uigoil  that  a  oauvaat  of 
Um  Iowa  ahould  bo  taken  wltb  a  vtew  ot  aaaenalalag  tbe  rlawa  of 
the  Inkabttaau  la  the  naltor.  Tba  om|uiry,  whWi  laMed  over 
tear  houn^  waa  Um*  eaaaladwl  with   a  vote  of   Uianka  to  tbe 
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T>Entw*RK  U. 
33023   Ao  iMprveod  aratem  ef  talerbeaie  neww 

TJicmior  Pnnku.  in,   ^uiluiniplon  buildiiit-i.  CTianearj 

Iriio.   I/^ndiMi. 
33000.  iMiwoeoBaata  la  eteetrleal  aoaneeUeaa  or  HOaaa  Im 

aappljrtag  eorrent   to  eteetrto  nateew.     VTiUialiB  *« 

Winkler  and  .luliu*  FnkI,  17,  lincolo'i  inn'&eld*.  LondM. 

Itr-rrMBtn  I.V 
S3>i&l.  Impreveaianta  la  salraslo  Ary  ooUa.     Edward    Aibat 

UiLchell  and  Oeorge  Thomaa  Tuitwell.  i,  Penmartin 

Btocbley,  Kent. 
SSQM    Impremeaenta  In  wiadlaal  aod  other  aleMrta 

e«iu     .louph   Wiklkoi   Uaiif.  The  Cedara, 

I  thill      WolllnKlllIl|lti>Il. 

£HX^T.   tmprovemeiiia  In  OlUaBefer  nao  ta  eleowle  Usbt 

iaiMaa.     ['rudciick  KioKand  William  I'hilUii*  Menrfk^ 
VVf..(«i(i  Klnoirical  Work*,  St.  Poiitr,  Brialul. 

'.23001.  iBprevemeai*  Is  er  aenweatia  trlth  porlAblo  Mwm 
laenp  ilttUif*.  VViljon  Henry  3f«ne.  12.  <  'harry  m^ 
BiiinlntrliHtn. 

'JAWS,  Id  prom  me  Ola  In  mectuuileal  and  nleetrloAl  IMaliA- 
lo|  «I  railway  •iKsala.  etxaal  or  ellier  levere,  mi 
Mock  tolcsraph  iBelmmoala.  oeaiaaaly  oaUod  loA 
and  blodk  .Vim  iii'liT  Kom.  Thomaa  Wluuwtbj,  eat 
lt>it>..-it  Siuuri  )Iniii|>v»n.  17.  St,  Ann'i  w^uare.  Hm 
obiuirrr. 

33000.  iBiproroitarraagemeat  (OToeHtDiuiloatlac  by  tetepbaa* 
between  aeieral  itatlona.  ftobc't  IVani^l  BntUiai.  Ui 
St,  Vincent'iti'iiel,  tiliufcow.     (Coniplote  «|iacUkaItaB  ) 

3-1I01,  Haw  prlBary  bitterlea.  C-*rl  Anton  Johu>aaa  Hap 
Scbroeiler  and  llDinrich  Ku^en  RidUird  Schroodar.  Whia 
•lone  idiuw,  II^lop  road.  Elalhiiai.  Loadon. 

21113.  Apparatna   (or  detaralataf    OIS«reaeea    katweea    tta 
pbaaea  ot  twa  alaeCrM  altaraaUac  aorroAM  el  M* 
nnmber  of  alteraaUooa.      Hiohael  voa   Dollro 
wobky,  and  Iho  Co   Alljtemerine  Blehtrieitalati' 
47,  Lliirotn'*  ina  (tcMa.  t^Htdao.  {('iMnplete  ajieci 

lln'Kiiar.K  16. 
2:11AM    Inprereaienta    la    elealrlea)    eeatera.       farl* 

Siajtri.  tS.  Victon.!  ruorl,  Ken*iii|^i>    LotHlon 
■MM.  Kleetix-meetiaatoai  a*pth  lotftaaier,    Arthur  R  U 

l^ngfoid  Hwi-F,  fli>l>hcwl.  N'-U>  W*bw 
-iSlltt.  Inpreoeaeenta  In  anO  ooaaeoted  wlia  aUra  eleaka  aad 

aleotrte  eonno  ■tsballloc   appUanoea      Walter  FwUw 

and  Henry  Niiwrnnrili     IIHI,  Flool  *t(Te«.  lumdca. 
■J^IX.  An  al^ctrta  meobanlaa  er  4*tIo*  f«r  oporMat  ^Jaea 

.l[u«b  Wagtivr,  I,    ijiialiiy  couit.  Cliancery  lane,  lae^i*. 
■OiSi.  MetboO  uI  effeoiUs  lo  eleetrlo  laoaadaloaat  taafaaM 

atrtiitbt  aaloa  between  ■ntariai  wlrae  aaade  af  aa^ 

prealau*  aieuil,  an  i  Ibe  glaaa  glabe      I'aul  Aibarf.  A. 

.SfxilhaiTiptiOi  IhiiIiIiiii;*   t^liAivrcry'laiM'.  I«nd>ia. 
■i'^ZfJ.  InpreniBoola  to  and  relaUas  tt  eeeeadary  er 

boitafla*.     JaiMot  Vate  JohiuDn,  47.  Lincoln'*  !■• 

London.      (Aairiwt    Herio   Micbel,    riwwa.1     |C<MipM* 

efiecifloaliaa  ) 

lllIKUnEH  IT 
'HSUt.  Taryiag    i>rloe    elootrle    eapply    Meter.      John     Vmn, 

Mwhael  Hirt  field,  and  l.ouli>  lofao  tttaela,  SI,  Un>uawb4 

■{UAiB.  LoaidoB, 
'JSJOO.   ImprDvemeata  In   alter aala-cnr real  BMtara  f*p   elaala 

■uO    potxpbuae    elictrlc    curisei*       Kfljivllvt     ^  '  ■!■#. 

*>.  Suiitliaiiii'Uin  l>uiUIiii/-,  ri.aiKwij  laae.  txMMloeL 
0SS.  Aa  iBipravatf  conl«lfnaal  ^vica  far  etMa 

an  Blietrte  elionli      Sir  l>avHl  IJonal  Salomane. 

Kj.Kiuihill     rHiibri.ljEr  W'ulla. 
Xnit.  "naanioteMlooloot'laaroalaraa.   Kli»*beihy*mty 

H,  llMtalon  road,  TlNwnion  Healli,  8«rt*|r. 
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8r«*b  Co.     » iw... 

-  Pret. 

Oily  of  LMKlea 

KlMinc  CoDeinwiUa 

Oattt'e »..  .. 

Uouae-lO'lleaee      « 

laiii*  Bubble,  OoHa  Pereba  k  Te^tcnph  Co. 

Liveq«d  Uattrie  Sandy f 

Loudon  Eleenle  flnaidt    

Uetre|o)itao  DeonW  Mp|i)y 

Kaiknal  TeMilwM    ».» 

ac  JaMi' 

Swav  Uakted    „ 

WMUBUMMf    BMtfWeaf«B>t**n**k*oi>*i< >■>«■* 
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